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Preface

In early 1979 Martin 'Feldstein suggested that the general approach of
Mervyn King's Public Policy and the Corporation (1977) could be used to
campare effective marginal tax rates for several differentcountries. Since
the existing studies had employed different methods, thus making inter
country comparisons hazardous, we decided to launch a study based on a
common method that might shed light on the significant economic differ
ences among the tax systems in four major economies that have experi
enced different degrees 'of economic success-the United States, the
United Kingdom, Sweden, and West Germany. In this book we report
the results of that enterprise, undertaken with the combined financial and
human resources of the National Bureau of Economic Research (NBER)
in Cambridge, Massachusetts, Institut fur Wirtschaftsforschung (IFO) in
Munich, West Germany, and the Industriens Utredningsinstitut (IUI) in
Stockholm, Sweden. In addition, we gratefully acknowledge financial
support from the National Science Foundation under grant ~umbers

SES791420 and SES8025404.
Our first meeting was held at NBER in August 1979. This meeting

included Helmut Laumer and Willi Leibfritz from IFO in Germany,
Gunnar Eliasson and Jan Södersten from. IUI in Sweden, Mervyn King
and John Flemming from Britain, and several United States economists
including Alan Auerbach, David Bradford, Larry Dildine, Martin Feld
stein, Don Fullerton, Charles McLure, John Shoven, and Lawrence
Summers. Subsequent meetings were held in Stockholm, June 1980, in
Munich, November 1980, in Cambridge, August 1981, at the London
School of Economics, January 1982, and again in London, June 1982. We
received valuable comments and assistance from participants at each of
these meetings.

In particular, though all authors participated in writing the whole
manuscript, we would like to acknowledge the primary efforts made with

ix



x Preface

respect to each chapter. The United Kingdom chapter was written pri
marily by Mervyn King of the University of Birmingham and NBER, by
Michael J. Naldrett of the University of Birmingham and later of Prince
ton University, and by James Poterba of Nuffield College, Oxford, and
NBER. We received invaluable assistance from E. B. Butler, R. M.
Elliss, J. King, and P. Penneck of the Inland Revenue, from R. I.
Armitage of the Central Statistical Office, and from J. S. Flemming and J.
Ryding of the Bank of England.

The chapter on SVJeden \vas \vritten primarily by Jan Södersten of IUI
and the University of Uppsala and by Thomas Lindberg of IUI. We are
especially indebted to Villy Bergström, Göran Normann, Göran Råbäck,
and Rolf Rundfelt for valuable assistance and helpful comments. Con
tributions were also made by participants of the research seminar of IUI
and by Ragnar Bentzel, Christen Herzen, Sven-Olof Lodin, Gustav
Sandström, and Leif Sundberg.

Primary authors of the chapter on Germany were Willi Leibfritz of IFO
and Julian Alworth of the Bank for International Settlements in Basel,
Switzerland. We are especially grateful to Heinz Ludwig of IFO for
research assistance. Other h~lpful comments and assistance were re
ceived from Hans-Georg Jatzek, Robert Koll, Josef Körner , and Stephan
Teschner. We are also grateful for statistical help from Ch~ista Bronny
and Christian Wagner, and from the Deutsche Bundesbank and the
Statistisches Bundesamt.

Don Fullerton was the primaryauthor of the United States "chapter,
though frequent assistance was provided by Yolanda K. Henderson. At
several points during our progress we received help from Alan J. Au
erbach, Larry L. Dildine, Daniel Feenberg, Martin Feldstein, Barbara
M. Fraumeni, Roger H". Gordon, Dale W. Jorgenson, Lawrence B.
Lindsey, Charles E. McLure, John B. Shoven, Martin A. Sullivan,
Lawrence H. Summers, and William Vickrey.

Mervyn King had primary responsibility for the introductory chapters 1
and 2, and he began the computer programming with Michael Naldrett at
the University of Birmingham. Later camputer work was undertaken at
Princeton University by Don Fullerton, Michael Naldrett, and Thomas
Kronmiller ." Fullerton had primary responsibility for writing chapter 7;
tables for that chapter were drawn tip by Thomas Kronmiller. David
Bradford, also at Princeton, and Don Fullerton contributed their efforts
as the primary authors of our concluding chapter. Particular mentian
must be made of Don Fullerton's efforts to produce results for each
country from the Princeton camputer according to a tight schedule.

Again, although we want to credit those responsible for each chapter,
we also wish to emphasize that this book is a joint product, not a
collection of separate papers. All authors participated in the drafting and
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redrafting of the manuscript and in the development of a common view
on how best to tackle the problem we set ourselves.

FInally, we would like to express our thanks for remarkable efficiency
and patience to those who typed various parts of the manuscript: Ingrid
Hensel, Alice Pattersson, Jenny Saxby, Judy Weinberger, Michael Wick
harn, and Maja Woxen, and to Annie Zeumer ofNBER for making life as
easy as possible for the authors. A last word of thanks must go to Randall
M0rck, who organized and shepherded the preparation of the final
rnanuscript.



Glossary of Notation

This glossary includes notation defined in chapter 2 and used throughout
the book. Notation that is specific to one country and used in a limited
context is defined at the point where it is used.
A Present discounted value of tax savings from depreciation allow

ances. and other grants associated with a unit investmerit.
Ad Present discounted value of tax savings from standard depreciation

allowances associated with a unit investment.
A z Present discounted value of depreciation allowances associated

with a unit investment (Ad = 7A z ).

a Rate of tax depreciation on exponential basis.
a' Rate of exponential tax depreciation before switch (= BIL).
B Declining balance rate (= 2 for double declining balance).
b Proportion of funds allocated. to investment funds that must be

deposited in Central B,ank (Sweden).
ben) Value age profile of an asset (Sweden).
C Effective cost of an asset.
Cd Tax on distributed profits (Germany).
Cu Tax on undistributed profits (Germany).
D An annual amount of economic depreciation (Sweden).
den) Average age of retirement of machines (Sweden).
dl Dummy equals unity if corporate wealth taxes deductible from

corporate income tax base; zero otherwise.
d2 Dummy equals unity if asset is inventories; zero otherwise.
f(n) Fraction of value of asset retained after n years (Sweden).
A Proportion of cost of asset entitled to standard depreciation allow

ances.
f2 Proportion of cost of asset entitled to immediate expensing.
f3 Proportion of cost of asset entitled to cash grant.
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xiv Glossary of Notation

Total gross dividends paid.
Rate of cash investment grant.
Multiplicative coefficient (Hebesatz) for local business tax (Gewer
besteuer) (Germany).
Nominal interest rate.
Net capital stock (Sweden).
Index for project combination.
Asset life.
Time of the asset's life for an optimal switch of depreciation
method.
Proportion of profits that may be allocated to the investment fund
(Sweden).

M Base rate (Messzahl) for local business tax rate (Germany).
MRR Gross marginal rate of return on a project.
m Marginal personal tax rate.
mSB Hypothetical tax rate where no initial tax credit is given (Sweden).
mSF Equivalent tax rate (Sweden).
N Number of machines originally in a cohort of assets (Sweden).
n Period of fiscal depreciation (Sweden).
p Pretax real rate of return on a project.
p Mean of p.
q Ratio of market value to replacement cost (Tobin's q).
r Real interest rate.
S(u) Survivar curve for capital assets (Sweden).
s Posttax real rate of return to the saver.
T Total tax liability.
t Marginal tax rate (w/p).
f Average marginal tax rate (wlp).
te Marginal tax rate on tax-exclusive basis (w/s).
u Index for time. .
V Present discounted value of profits of a project.
v Proportion of inventories taxed on historical cost principles.
w Tax wedge (p - s).
w Mean of w.
Wc Rate of corporate wealth tax.
wp Rate of personal wealth tax.
y Corporate taxable income.
z Effective accrued tax rate on capital gains.
Zs Statutory rate of capital gains tax.
zsSF Equivalent tax rate on capital gains (Sweden).
CY..k Proportion of net capital stock attributable to kth combination of

asset, industry, source of finance, and owner.
Growth rate in value of shares held by investment fund (Sweden).



xv Glossary of Notation

~ Implied deduetion against tax base of ·insurance company
(Sweden).

ö Rate of exponential depreciation.
e Opportunity eost of retained earnings in terms of gross dividends

forgone.
A. Proportion of accrued gains realized by investors in each period.
f.1 Dividend yield of investment fund portfolio (Sweden).
']T Rate of inflation.
p Rate at which firm discounts net of tax cash flows.
Pp Investor's nominal discount rate.
T Rate of corporation tax.
TL Tax-inclusive effeetive loeal business tax rate (Germany).
Te Effective tax rate on insurance company (Sweden).
Ts Statutory corporate tax rate (Sweden).



1 Introduction

A continuous increase in living standards is, in the long run, dependent
upon' a high level of investment. As the period of sustained economic
growth enjoyed in the 1950s and 1960s has come to an end, governments
in many countries have shown an increasing interest in policies designed
to stimulate investment and productivity. One of the major weapons in
the government's armory is the tax system. The impediments to savings
and investment resulting from the tax system have been the focus of
'growing <;oncern, especially in the periods of rapid inflation experienced
in recent years.

It is not surprising, therefore, that a great deal of attention has been
paid to analyzing the effects of the tax system on savings and investment.
The failure of most of the developed economies to sustain high growth
rates has led to an increased awareness of the lessons we may learn from
each other. Is it true, for example, that countries with the highest rates of
productivity growth have the lowest tax rates on capital income?The aim
of the research described in this book is to compare the effective tax rates
levied on capital income in the nonfinanciai corporate sector in four
major economies: the United States, the United Kingdom, Sweden, and
West Germany. The study has entailed a collaborative effort by investiga
tors working in each of the four countries to ensure as exact a comparison
as possible. This is reflected in the fact that the project has produced a
book rather than a series of papers by individual authors. As far as
possible we have tried to ensure uniformity in our treatment and compa
rability of our estimates.

The existing literature on international compaiisons of tax systems
lacks, a sharp focus, primarily because the statistics are produced for a
multitude of purposes and are not designed to answer a clearly defined
question. In this study we are attempting to answer the question, What is

1



2 Introduction

the distribution of tax rates levied on marginal investment projects in the
corporate sector? In each country the tax system imposes a wedge be
tween the rate of return on an investment project and the rate of return
that can be paid to the investors who financed the project.

When.we look at the present value of expected taxes relative to the
expected income from a marginal investment under consideration, we
measure what might be caIled a "marginal effective tax rate." We com
pare this rate with an "average effective tax rate," defined. as the ratio of
observed taxes to income from existing investments. Our results indicate
that the two are very different. The average rate reflects cash flows and
tax burdens, but the marginal rate is more appropriate for looking at
incentives to save and invest. AIso, many studies that measure either of
these effective tax rates have looked only at corporate taxes on marginal
or existing investments (see discussion and references cited in Fullerton
1983). Although we limit our study to investment in the corporate sector,
we do not limit ourselves to corporate taxes. We measure a marginal
effective total tax rate, in the sense that we include corporate taxes,
personal taxes, and wealth taxes asociated with the income from each
marginal investment.

In addition, we shall see that within each country the estimated mar
ginal tax rate varies enormously among industries, among assets, among
different sources of finance, and among different categories of original
investors. A further important question we investigate is the sensitivity of
the effective tax rate to changes in the rate of inflation. No particular
relationship is necessary here, and indeed we find that the effect of
inflation varies enormously from country to country.

Questions like these are both interesting and important for an analysis
of the effects of taxation on investment, but they have a wider policy
relevance as weIl. In three of the four countries involved in this project
there have been major reports in recent years on the stru'cture of the tax
system. In the United States Blueprints for Basic Tax Reform was pub
lished in 1977. This official Treasury report examined the structure of the
United States tax system and considered a number of major reforms.
Simultaneously, under the sponsorship of the Institute for Fiscal Studies,
the Meade Committee produced its report in the United Kingdom
(Meade Committee 1978). This drew attention to the haphazard taxation
of savings and investment in the United Kingdom and recommended that
the tax system be reformed so that taxation would be based on expendi
ture rather than income. A similar conclusion was reached in a Royal
Commission Report in Sweden in 1976 (Lodin 1976). Although these
reports were produced quite independently, there is one striking fact
about them. The phenomenon that all the reports identified as of fun
.damental importance for tax reform was the potential distortion of sav-



3 Introduction

ings and investment decisions caused by the unsystematic tax treatment of
income from capita!.

To analyze this phenomenon requires a comprehensive treatment of
both corporate and personal taxation. We attempt to provide this and to
give empirical estimates of the size of the tax wedge between the return
on investment and the return on savings. A study of this kind requires
both a theoretical framework and a substantiai amount of empirical work
to ensure comparabilityof our estimates. Chapter 2 describes the theo
retical framework we have used, and the individual country chapters
(chaps. 3-6) provide the empirical basis for our estimates.

The economic performances of the four countries in our study have
been rather different, and they provide a contrast in terms of both tax
systems and institutiortal background. These four countries were chosen
to provide a balance of economic and political structure and to represent
countries\ with very different growth experiences. The study was limited
to four countries to ensure feasibility of the project, although we hope
that the methodology described in this book will be applied to other
countries.

The approach we adopt is designed to complement existing compari
sons of international tax systems. These are of two types. First, there are
studies of the levels of revenue raised in different countries by different
types of taxes. The best example of this type of study is the regular
publication Revenue Statistics of Member Countries published by the
Organization for Economic Cooperation and Development (OECD).
This publication is designed to provide an accounting framework within
which-the total tax structures of member countries may be compared. It is
not designed to answet any particular question, and the classification of

. taxes by category is inevitably a little arbitrary. For our purpose' the
problem is that the statistics are not collected with a view to providing
information on the incentives offered by the tax system. Nevertheless,
the figures published by the OECD do provide a useful starting point for
an analysis of taxes, and they are used in the introductory section of each
country chapter. The focus of our study, however, is the empirical
estimation of the incentives to save and ·invest afforded by the different
tax systems, and for this we need a theoretical framework.

The second type of international comparison usually consists of de
scriptions of the tax code in different countries as it affects particular
assets or types of income. For example, there are studies of the differ
ences in the tax treatment of dividends, of capital transfers, and of capital
gains. Some of these studies have been the basis for policy recommenda
tions. For example, the European Economic Community (EEC) has
been trying to harmonize its treatment of corporate taxation with respect
to dividends. The drawback to this approach is that to evaluate the
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economic effects of the tax system we need to take inta account a very
long list of provisions in the tax code. One of the problems with the EEC's
attempts to harmonize corporate taxation has been that to date it has
focused far more on the taxation of dividends than on the definition of the
corporate tax base. Since the provisions for depreciation and allowances
for inflation vary widely among member countries, such an approach is at
best parti~l and at worst highly misleading. To exarnine the effects of the
tax system on investment, we need to take account of a large number of
details in the tax code, including the rate of corporation tax, the nature
and scope of depreciation al1owances, the extent to which these are
indexed for inflation, investment tax credits or other cash grants for
investment, regional grants ,and subsidies, the system of corporation tax
(the classical versus the imputation system, for example), the personal
tax treatment of dividends and interest income, capital gains taxation,
wealth taxation, and the tax treatment of particular types of investors
such as pension funds and insurance companies. An exhaustive descrip
tion of the tax treatment of these different items in each country would be
just as incomprehensible as the tax codes themselves, so in this study we
have tried to set out a simple conceptual framework within which we may
analyze the effective marginal tax rate on capital income. Not only does
this framework enable us to bring together the different aspects of the tax
code, it also allows us to compute the quantitative significance of the tax
system as a whole.

The size of the marginal tax rate levied on investment depends upon
the way the project is financed and the identity of the supplier of finance.
We have attempted to compute distributions of marginal tax rates using
as weights the proportions of net capital stock financed by particular
owners and from particular sources. We have also examined the alloca
tion of investment among industries and among different types of asset.
This required an empirical study into the ownership of different types of
securities and the financing of industry. In themselves these data require
ments proved time consurning and are described in detail in individual
country chapters. One of the by-products of our study is a good deal of
detailed information about the financing and ownership of industry in
each country and of the institutional background against which our
results may be seen. As part of our study; we used very large data sets to
compute a distribution of marginal tax rates on individual investors in
each country, and we carried out the most systematic study to date of
shareownership in West Germany.

We would stress, therefore, that the output of this research project
should not be seen solely in terms of the tax rates we present in chapter 7.
The individual country chapters contain a good deal of detail about the
financing and ownership of the corporate sector and of tax systems so as
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to allow the reader to place our results in context. To make this detail
more accessible, we have organized each country chapter in an identical
fashion, as follows:

1. Introduction
2. The Tax System

2.1 The Personal Income Tax
2.2 The Corporate Tax System
2.3 Tax Allowances for Depreciation and Inventories
2.4 Estimates of Economic Depreciation
2.5 Investment Grants and Incentives
2.6 Local Taxes
2.7 Wealth Taxes
2.8 Household Tax Rates
2.9 Tax-Exempt Institutions
2.10 Insurance Companies

3. The Structure of the Capital Stock 'lnd Its Ownership
3.1 Data Limitations
3.2 Capital Stock Weights
3.3 Sources of Financial Capital
3.4 The Ownership of Equity
3.5 The Ownership of Debt

,4. Estimates of Effective Marginal Tax Rates
4.1 Principal Results
4.2 Recent Changes in Tax Legislation
4.3 Comparison with 1960 and 1970
4.4 Comparison with Average Tax Rates

This arrangement should enable readers who wish to compare the tax
treatment of, for example , insurance companies in each country to do this
by referring to section 2.10 in each country chapter. A glossary of
notation is provided at the beginning of the 'book.

The work of the project fell into three parts. First, there was the
develbpment of the conceptual framework. Second, there was the collec
tion of data on a comparable basis for the computation of effective
marginal tax rates. Finally these rates were estimated using a common
computer program. The bulk of the time was taken up in producing
estimates of the parameters used in our calculations and in ensuring
comparability of our estimates.

The plan of the book is as follows. The conceptual framework is
described in chapter 2, and the data for the individual countries are
discussed in chapters 3-6. Our main results concerning effective marginal

, tax ,rates may be found in chapter 7, and the main lessons of our study are
summarized in chapter 8. Readers who wish to focus on the principal
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results are advised to start with chapters 1, 2, 7, and 8 and then return to
the individual country chapters for a fuller explanation.

The discussion in chapter 7 compares the marginal effective tax rates in
the four countries for 1980. In section 4 of each country chapter the
results for 1980 are summarized, and their sensitivity to alternative
assumptions is examined. For each country we also examine the effect of
recent changes in tax legislation and provide two sets of comparisons.
The tirst is with estimated marginal effective tax rates for 1960 and 1970,
to give some idea of how tax rates have evolved over time. The second
comparison is with an estimate of the average effective tax rate on income
from corporate capital in 1980. This comparison shows the difference
between marginal and average tax rates.

Our aim is to provide sufficient detail on both the methodology under
lying our study and the data used so that other investigators may, first,
replicate the calculations for the same sample of four 'countries and,
second, extend the analysis to other countries. In time we hope tö
persuade governments or other bodies to adopt our methods so as to
produce regular estimates of the incentive effects of taxation. The study
should also be a useful compendium of information not only about the tax
system in each country but also about the structure of the corporate
sector.

It is more than two hundred yearssince Edmund Burke wrote that "to
tax and to please, no more than to love and to be wise, is not given to
men." Our results will not make it easier for governments to please their
electorate, but we hope they will make voters and governments alike a
little wiser about the true impact of tax legisiation.



2 The Theoretical Framework

Our aim is to exarnine the incentives to save and invest in the private
nonfinanciai corporate sector offered by the tax system in each country.
Clearly, taxes are only one of the determinants of capital formation, and
our four countries exhibit many important differences beyond differences
in the taxation of capital income. But the structure of the tax system is
often cited as an impediment to economic growth, and it is under the
direct controi of government. Taxation can affect many economic deci
sions, including labor supply, work effort, enterprise, and risk taking, as
weIl as household savings and corporate investment in real assets. In this
study we fo~us on the flow of private savings into real corporate invest
ment and the flow of profits that result from this investment back to
households. We do not explicitly discuss the effects oftaxes on risk taking
or work effort, and our analysis is limited to the incentives to save and
invest. Since the exercise of "enterprise" usual1y involves some invest
ment-that is, some sacrifice of present consumption for future returns
our estimated effective tax rates bear closely on the incentives or disin
centives provided by government to channel resources into entre
preneu~ship.

2.1 The Measurement of Effective Tax Rates

The measurement of effective tax rates is not straightforward. Popular
discussion tends to concentrate on the tax burden on corporate profits,
especially in periods of rapid inflation. This corporate tax. burden (or
average effective corporate tax rate) may be amisleading measure for
two reasons. First, it ignores the interaction between personal and corpo
rate taxation. For example, interest payments that are deductible at the
corporate level are taxed in the hands of the personal sector upon receipt.

7



8 The Theoretical Framework

The incentives to invest depend upon the combined weight of personal
and corporate taxes. Second, the tax burden measures the observed tax
rate on realized capital income. It does not me'asure the incentive for
additional investment which is a function of the marginal tax rate. In what
follows, we develop estimates of the effective marginal tax rate on capital
income for each of the four countries.

To do this requires a precise definition of the margin involved. The
margin considered here is a small intrease in the level of real investment
in the domestic nonfinanciai corporate sector, financed by an increase in
the savings of domestic households. An alternative marginal tax rate
would be that applicable to an increase in profits that did not result from
an addition to investment but that resulted, perhaps, from an unexpected
increase in selling prices. Although the latter definition has its place, the
former is preferred here because it is the margin relevant to the incentive
effects of taxation.

The empirical study is restricted to domestic savings and investment.
International capital flows are important in a number of areas, but the
intricacies of double tax agreements and of the accounting behavior of
multinational companies introduce complexities that are better deferred
to a separate study. In any event, the bulk of investment in each of the
countries studied here is financed domestically, and the effective tax rates
presented below give a fairly accurate picture of the incentives provided
by the different tax systems. Public-sector investment is also excluded
from our study. Its determinants are unrelated to the tax system, and our
focus is on taxation. Finally, we examine only corporate investment. This
limitation means we ignore not only unincorporated business but also
investment in residentiai housing. Again, most industrial investment is in
the corporate sector. Details of the size of the corporate sector and the
importance of foreign ownership of domestic capital are provided in the
respective country chapters.

To assess the impact of taxation on investment, two approaches may be
identified. The first is the econometric modeling of the process that
generates time-series observations on savings and investment. A major
problem with this approach is the complexity of the correct specification
of tax variables, not to mention uncertainty, adjustment costs, and pro
duction lags. As aconsequence, the very limited number of observations
that are available, even with quarterly data, contain insufficient informa
tion for us to be confident of identifying the underlying process. More
over, the relation between investment and taxation depends.upon corpo
rate financial policy and on the patternof ownership of corporate
securities. There is no unique cost of capital to the corporate sector that is
independent of its ownership pattern and those other factors that deter
rnine its capita1 structure.

The second approach is to compute directly th~ tax "wedge" between
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the rate of return on investment and the rate of return on savings for a
series of hypothetical marginal projectso In the absence of taxes, when
the saver puts up money to finance a project he earns a rate of return

. equal to that earned on the project itselfo With distortionary taxes the two
rates of return can differoThe size of the tax wedge depends upon the
system of corporate taxation, the interaction of these taxes with inflation,
the tax treatment of depreciation and inventories, the personal tax code,
the treatment of different legal forms of income (capital gains versus
dividends, for example), the existence of wealth taxes, and a number of
other details we examine belowo It is clear, therefore, that the effe'ctive
tax rate on an investment project depends upon the industry where it is
located, the particular asset purehased, the way the investment is
financed, and the identity of the investor who supplies the finance oIn this
study we shall compute estimates of the effective marginal tax rate for
many different combinations of these factorso Such estimates are not to
be regarded as a substitute for econometric analysis of investment be
havioroRather , they provide a description of the actual incentives offered
by the tax systerno We hope they will be useful as inputs to future
econometric studies of investment and other aspects of corporate be
havior. The effective tax rates calculated beloware intended to summa
rize a very complicated tax code in away that is intuitively appealing.

The tax wedge is the difference between the rate of return on invest
ment and the rate of return on the savings used, to finance the investment.
We denote by p the pretax real rate of return on a marginal investment
project, net of depreciation. It is the return society earns on a particular
investment of one extra unit (dollar; pound, kroner, or mark). Let s
denote the posttax real rate of return to the saver (whether a household
or an institution) who supplied the finance for the investment. The tax
wedge, w, is simply the dOifference between the two rates of return:

(201) w=p-s.

The effective tax rate, t, we define to be the tax wedge divided by the
pretax rate of return:

p -s
(2.2) t=-.

P

This definition of the tax rate is a "tax-inclusive" measure in which the
denominator includes the tax paid as well as the net income received. An
alternative "tax-exclusive" measure would divide the tax wedge by the
posttax return to the savero This measure, te, is defined by:

p -s
(2.3) te=-o

S

In presenting our results, we shall use all three measures of the distor
tion caused by taxes, but we shall be concerned primarily with estimates
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of the effective tax rate in (2.2). Nevertheless, in some circumstances the
tax wedge may be more informative than the tax rate (whenp is small, for
example).

The link between the saver and the company that carries out the
investment is the rate of return the company pays on the saver's financial
claims. For example, if the saver lends money to the company in the form
of a fixed-interest loan, then the company must pay an interest rate on the
loan. We denote the real rate of interest on such financial claims by r and
the corresponding nominal interest rate by i. If 1T denotes the rate of
inflation, then in terms of instantaneous rates

(2.4) r=i-7f.

The interest rate r plays an intermediate role between the investment
decisions by companies and savings decisions by households, and it is
important in our analysis. For any given investment project we may ask
the question, What is the minimum rate of return it must yield before
taxes in order to provide the saver with the same net of tax return he
would receive from lending at the market interest rate? This minimum
pretax rate of return is called the cost of capital. It depends upon the asset
and industry composition of the investment, the' form of finance used for
the project, and the saver who is providing the funds. For a given
combination of these factors, we may express the relation between the
cost of capital and the interest rate as

(2.5) p = c(r).

The cost of capital function, e(r), depends upon the details of the tax
code, and we derive explicit expressions below.

Condition (2.5) may be thought of in two ways. On the one hand, we
may view it as an. expression of capital market equilibrium that deter
mines the marginal yield on real investment of different types, using
different financial instruments that would be chosen by profit-maximizing
firms in an economy with an interest rate r. In this case p is determined by
r. On the other hand, we may think of (2.5) as indicating the maximum
interest rate such that savers would be indifferent between lending at this
rate and receivi!lg the after-tax proceeds of a given type of project,
financed in a particular way, yielding a pretax return ofp. In this case, the
causation runs from p to r. In our study we make use of both interpreta
tions.

The relation between the market interest rate and the return to the
saver depends on the tax treatment of personal income. In none of the
four countries studied here is the personal tax base defined as real income
from capita!. Rather, tax is charged on receipt of nominal interest in
come. Hence the posttax real rate of return to the saver is given by

(2.6) s = (1 - m)(r + 7f) - 7f - wp ,
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where m is the marginal personal tax rate on interest income and wp is the
marginal personal tax rate on wealth. In the absence of taxes, p = s = r.
Savers provide funds to companies, these sums are invested in physical
assets, and the profits accruing on the project are then distributed either
to bondholders in the form of interest or to stockholders in the form of
dividends and share value appreciation. As a result, savers earn the same
rate of return on their savings as companies earn on their investment. In
practice, taxes drive a wedge between the return on investment and the
return on savings, and this wedge can be measured by comparing equa
tions (2~5) and (2.6).

Using this approach, we measure effective marginal tax rates for each
of four countries. But even within a single country the tax rate varies from
one project to another depending upon the asset and industry in which
the funds are invested, the nature of the financial claims on the profits
(equity versus debt), and the ultimate recipient of the capital income. To
investigate the distribution of effective tax rates within each country, we
consider a series of hypothetical projects, where each project corre
sponds to a particular combination of asset, industry, financial instru
ment, and owner. The first set of calculations is for the effective marginal
tax rate on each project, where all projects are assumed to have the same
pretax rate of return. We call this the fixed-p case. For each project we
then compute the value of s, the real posttax return to savers the project
could sustain,. from equations (2.5) and (2.6). From the fixed value of p
and the calculated value of s, we compute both the tax wedge w and the
effective marginal ta~ rate t. To compare tax systems across countries, we
use the same value for p in all countries, and in most of our calculations
we take a value of 10 percent per annum. The relation between the
assumed value of p and the tax rate is discussed further below.

Comparing the tax rates corresponding to a common value for p
provides a picture of the incentives offered by the tax system for particu
lar kinds of investment projects. In other words, the fixed-p calculations

.describe tax schedules facing different projects. But, in turn, we would
expect that the effect of these varying tax rates would be to stimulate
investment in low-taxed projects relative to more highly taxed invest
ments. We would expect the allocation of capital among the various
combinations to adjust until an equilibrium is established in which there
exist no further öpportunities for mutually profitable transactions. For a
given individual saver, arbitrage would result in an equilibrium in which
the same net rate of return was earned on each project. We might
therefore calculate an effective tax rate for each combination for a
common value for s rather than a common value for p. Arbitrage oppor
tunities are limited, however, and in particular we do not think it reason
able to assume that differences in personal tax rates can be eliminated by
arbitrage. This arbitrage might be possible for a husband and wife (in
systems where spouses are taxed separateiy), but it is unlikely to occur
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between unrelated persons. I may love my neighbor, but not enough to
transfer the legal ownership of my assets to his care. Moreover , a substan
tiai fraction of capital income nowaccrues to tax-exempt institutions
(such as pension funds), and if arbitrage could eliminate differences in
personal tax rates, then the only possible equilibrium would be one in
which all effective personal tax rates on capital income were zero. This
does not seem to us to be a reasonable assumption.

In practice, governments impose limits on the flow of savings from
households to institutions precisely to prevent full tax arbitrage. Hence,
in a second set of calculations for this study we assume that arbitrage
leads to an outcome in which all projects offer the same rate of return to
savers before personal tax. In other words, we assume a common value of
r for all combinations, and we caU this the fixed-r case. For any given saver
(that is, given values of personal income and wealth tax rates), this case
implies that all projects yield the same value of s. But the value of s varies
from one saver to another if they face different personal tax rates. It must
be stressed that when arbitrage eliminates differences among projects in
the real rate of interest there must be differences in the pretax rates of
return on investment. Hence the tax system distorts the aUocation 9f
resources. The value of p in this case is not uniform across projects.
Allowing for the possibility of arbitrage in the capital market equilibrium
does not rule out inefficiencies in the' allocatian of resources.

With a linear tax schedule, that is, one in which the rate of tax is
independent of the value ofp (or, equivalently, r) at which it is evaluated,
the tax rate on any given project will be the same in the fixed-p case as in
the fixed-r case. Under a nonlinear schedule, as happens in practice, the
size of the tax rate depends upon the value ofp at which it is evaluated. If
the value for r in the fixed-r case implies a value for p different from that
assumed in the fixed-p calculations, then the two cases yield different
values for the tax rate. This results solely from the nonlinearity of the tax
schedule. More significant differences between the two measures arise
when we exarnine a weighted average of hypothetical projects in order to
assess the average marginal tax rate on investment in the corporate sector
as a whole.

2.2 Combinations of Hypothetical Projects

For each hypothetical project we compute an effective marginal tax
rate for both the "fixed-p" and the "fixed-r" cases. A hypothetical
project is defined in terms of a particular combination of characteristics
that affect the tax levied on the returns from the project. The characteris
tics we exarnine include the asset in which the funds are inve"sted, the
industry of the project, the way the project is financed, and the ultimate
recipient or owner of the returns. Each hypothetical project is described
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by a unique combination of these four characteristics. For each character
istic we exarnine three alternatives. First, the three assets are

1. machinery
2. buildings
3. inventories.

The category for machinery includes plant and machinery, equipment,
and vehicles. We shall not be concerned with investment in financial
assets, research and development, or other intangibles such as a good
manageriai team, trade contacts, or advertising goodwill. The study is
limited also to reproducible assets, so we ignore investment in land.

Second, our three industries are
1. manufacturing
2. other industry
3. commerce.

The precise definition ofindustriai sectors is as follows. Manufacturing
forms a natural grouping and corresponds to the same description in
standard industrial classifications (SIC). For the United States, standard
indu~trial classification manufacturing comprises SIC numbers 13-64~

The "other industry" group consists mainly of construction, transporta
tion, communications, and utilities. It corresponds to SIC numbers 11,12
and 65-68. The "commerce" sector includes nonfinanciai services and
distribution, which are SIC numbers 69 and 72-77. Those activities
excluded are agriculture, extractive industries, real estate, government,
and financial services.

Third, our three sources of finance are
1. debt
2. new share issues
3. retained earnings.

Debt is defined to include both bond issues and bank borrowing.
Finally, our three ownership categories are

1. households
2. tax-exempt institutions
3. insurance companies.

The first category includes indirect household ownership through taxed
intermediaries such as mutual funds or banks. The second category
includes indirect tax-exempt ownership through pension funds, the pen
sion business of life insurance companies, and charities. The third cate
gory includes funds invested as part of contractual savings made by
households via the medium of insurance companies, principally life insur
ance policies, which are not tax exempt but are taxed at special rates. Our
choices for these categories of owner are motivated by their different tax
treatment. Although personal tax rates clearly vary within the personal
sector, the schedule is common to all households, and in the individual
country chapters below we describe the distribution of personal marginal
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tax rates in the respective countries. More substantiai differences exist in
the tax-exempt status given to pension funds and charitable holdings.
Although deemed "tax exempt," institutions in this category may end up
paying same tax because of the asymmetric nature of the tax system. For
example, both Britain and Germany have imputation credits as part of
their corporate tax systems. In Britain the credit is refunded to tax
exempt stockholders, whereas in Germany the credit is not refunded.
The effect of this difference is that tax-exempt institutions in Germany do
effectively pay same personal tax on dividend income. Finally , insurance
funds are often taxed in special ways, as described in country chapters
below, and we take inta account the tax treatment of premiums and
distributions.

With three categories for each of four characteristics, the number of
distinct combinations we identify is 34

, a total of eighty-one for each
country. In chapter 7 we compute the effective marginal tax rate for each
combination as weIl as the distribution of tax rates. To pIot the distribu
tion of tax rates, we need to know the proportion of investment identified
with any given combination. We assume that the marginal increase in
investment under consideration is proportional to the existing distribu
tion of net capital stocks among assets and industries. Further, we assume
that the saving required to finance the investment is proportional to
existing ownership patterns. It might be argued that a marginal invest
ment would not be allocated in proportion to existing stocks and that not
aIlownership categories would provide the marginal finance. For exam
ple, the size of funds held by the tax-exempt category might be limited by
legal ceilings on the sums households can invest in this favored manner .
Such limits are usually related to income, however, and we prefer to
consider a marginal increase in savings and investment that corresponds

. to an equiproportionate expansion of the economy. Additional savings
are assumed to be made. by all these ownership categories and are
invested in proportion to existing net capital stocks. Marginal investment
is assumed to be proportional to net capital stocks rather than gross
investment fiows because the former are representative of long-run asset
requirements, w4ile the latter are infiuenced by differing asset deprecia
tion rates. Inventories, for example, form an important component of net
capital stock, while they account for a very small share of gross invest
ment. With steady growth, the use of net capital stocks is equivalent to
the use of net investment flows for the allocatian of our marginal invest
ment.

This assumption about the nature of the marginal increment to savings
and investment determines the weights we apply to each combination
when we compute the distribution of marginal tax rates. The reader who
wishes to make alternative assumptions about marginal savings or invest
ment may use the basic data on effective tax rates for each of the
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eighty~one combinations to plot his own distribution. These qata are
provided in Appendix B.

The mean of the distribution provides an estimate of the overall
marginal tax rate on the capital income generated from a small equipro
portionate increase in the capital stock. Let k denote a particular com
bination of asset, industry, source of finance, and category of owner.
AIso, let C1.k denote the capital stock weight for that combination
(~C1.k = 1). The mean tax wedge on the marginal capital income, »", is

81

iV = ~ (Pk - Sk) C1.k .
k=l

For the kth combination, Pk and Sk are the real rates of return on the
investment and on savings, respectively. The additional capital income
generated, p, is given by

(2.8)
81

P=~ Pk C1.k·
k=l

The overall mean marginal tax rate, T, is

(2.9)
f=~

P

81

~ (Pk - Sk) C1.k
k=l

. In addition to the overall mean marginal tax rate, we calculate con
ditionai means by summing over appropriate subsets of combinations.
For example, we compute the mean marginal tax rate on investment in
machinery by summing over all combinations that involve machinery and
that correspond, therefore, to different industries, sources of finance,
and owners. There are twenty-seven such combinations. The construc
tion of the C1.k weights is described in section 3 of each country chapter,
while overall and conditionai means of marginal tax rates are presented in
section 4 of each country chapter. These tax rates are compared and
analyzed in more detail in chapter 7.

The overall mean tax rate derived from these calculations is an aggre
gate statistic for the difference between the return to investment and the
return to saving in the economy as a whole. In many ways, however, the
distribution of marginal tax rates around the mean provides more in
formation. The variance of this distribution reflects the distortion of the
pattern of savings and investment created by the tax system. The varia
tion in tax rates has further implications for our measure of the aggregate
marginal tax rate itself. If the tax rate applicable to all combinations were
the same, then the overall marginal tax rate would be equal to this
common value, for both the fixed-p and the fixed-r cases. But when tax
rates vary, the mean marginal tax rate will be different in the two cases. In
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the fixed-p case, where Pk is the same for all combinations, equation (2.9)
reduces to

(2.10)

(2.13)

where tk is the marginal tax rate for combination k. In the fixed-r case, the
same equation reduces to

2 CikPktk
I" 11 \ T _ k
~~ • .l.l) t - ---

2 CikPk
k

The mean marginal tax rate in the fixed-p case is a weighted average of
the individual tax rates, where the weights are the capital stock weights
for each combination. In the fixed-r case, the weights are the product of
the capital stock proportions and the pretax rates of return for each
combination. In order to produce the same value of r, the more heavily
taxed combinations require a higher value of P, and therefore they
receive a higher weight (CikPk) in the fixed-r case. Hence the mean
marginal tax rate will be higher inthe fixed-r case than in the fixed-p case.

The difference between the two means reflects the variance in tax rates
among different combinations. To illustrate this argument, consider a
simple example. Suppose there are two possible combinations and the
capital stock weights are one-half for each combination. Suppose, fur
ther, the tax rate on the first combination is zero and that on the second is
50 percent. Then in the fixed-p case,

1f= .5(0) + .5(.5) = -.
4

If there are no personal taxes, then r = s from equation (2.6). In other
words, assume that the difference in the tax rates comes solely from the
corporate tax treatment of the two combinations. Since tk = (Pk - r)/Pk in
the fixed-r case, we have

r
(2.12) Pk = --.

1- tk

Substituting this into (2.9) yields

f= 1- (I 1~\J-l.

For our example, we then have

f= 1- (0.5 + 1.0)-1=.!.
3

The greater weight given to the more heavily taxed combination pro
duces a mean marginal tax rate of one-third in the fixed-r case, com-
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pared with one-quarter in the fixed-p case. The difference between the
two m~asures can be large when some combinations are taxed and other
combinations receive subsidies. Returning to our example with two
equally weighted combinations, suppose one combination is taxed at 50
percent and the other receives a subsidy of 50 percent. In the fixed-p case
the mean tax rate is zero. But in the fixed-r case the mean is equal to
one-quarter, from equation (2.13). The fixed-r case uses weights given by
(XkPk, the -additionai pretax profits that result from the marginal incre
ment to the capital stock. If both combinations are to earn the same r,
then the taxed combination must have a higher share of the additional
pretax profits than of the capital stock.

The choice between the fixed-p and the fixed-r distributions of mar
ginal t~x rates depends upon whether we are more interested in the tax
schedule facing potential investors or in the proportion of marginal factor
-income that is taxed away. Both are of interest, and we present results for
both distributions. The fixed-p calculations are a better guide to the
schedule of tax rates levied on different combinations, and it is this
distribution of marginal tax rates that determines the welfare losses
resulting from the distortionary nature of the taxation of capital income.
In contrast, the weighted averages in the fixed-r case are a better guide to
the ratio of additional taxes paid to additional profits earned that results
from a small increase in the corporate sector capital stock. If the tax
schedule for each combination was linear, then the fixed-r weighted
average tax rates would always exceed the fixed-p weighted averages. But
in a nonlinear schedule it is possible (though it occurs only infrequently in
our calculations) that the fixed-p tax rate exceeds the fixed-r tax rate for a
given conibination by enough to offset the fact that in the fixed-r case
greater weight is given to combinations with high tax rates. Since our
primary interest is in the effecis of taxation on the incentive to invest, we
focus mainly on the fixed-p results.

In recent years, the interaction between inflation and the tax. system
has been one of the most important aspects of the effect of taxes on
savings and investment. The expected rate of inflation enters into both
th'e determination of p in equation (2.5) and s in equation (2.6). We

. exarnine the effect of inflation in detail below, and we calculate effective
tax rates for three different rates of inflation. First, a zera rate provides a
benchmark against which to judge other figures, and it describes the
impact the tax system would have if it were fully indexed. Second, we
look at an inflation rate of 10 percent per annum, a midpoint in the
historical experiences of our group of countries in the decade 1970-79.
We hope it is not too optimistic to regard this rate as an upper bound on
inflation for the next decade. This second rate enables us to compare tax
systems across countries for a common, and significantly positive, rate of
inflation. Finally, for each country we take the actual annual rate of
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inflation experienced in the decade 1970-79. This actual rate varied from
4.2 percent for Germany to 13.6 percent for Britain. The rate we take for
each country is an average of the rates of increase of the price deflators for
consumer goods and for investment goods in that country. Our interest is
in the level of inflation, not in relative price changes, so we use a common
inflation rate for all sectors of the ec?nomy.

2.3 The Cost of Capital Function

Given a value for p or, alternatively, given a value for r, we use
equations (2.5) and (2.6) to compute a value for the effective tax rate. We
therefore need an expression for the cost of capital function, c(r), for
each combination. In these expressions we shall assume that statutory tax
rates are known and constant over time, that there is perfect certainty,
and that inflation is uniform over time. Consider an investment project
with an initial cost of one unit (a dollar, pound, mark, or crown). Let
MRR denote the gross marginal rate of return to this increment to the
capital stock, and assume that the asset depreciates at a constant ex
ponential rate 8. The rate of return net of depreciation is

(2.14) p =MRR-ö.

(2.15)

For convenience, we assume economic depreciation is exponential, but
we distinguish carefully between economic depreciation and tax depre
ciation. The latter is not generally exponential (or, in discrete time,
declining balance). For the moment we ignore corporate wealth taxes and
the tax treatment of inventories. If the corporate tax rate is denoted by 'T,
and the rate at which the company discounts cash flows in nominal terms
is denoted by p, then the present discounted value of the profits of the
project, net of taxes, is1

00

V=J(1 - -r)MRR e-(P+S-7r)u du

o

= (1 - 'T)MRR
P+Ö-1T

Nominal profits increase at the rate of inflation, fall in value at the rate
of depreciation, and are discounted at the rate p. The value of the
discount rate isendogenous and depends not only on the real interest rate

1. To ensure convergence of the integral, we assume that p + ö - 'TT is strictly positive. In
the tlxed-r case, this assumption places restrictions on the feasible range ofvalues for r. Still,
for apparently plausible values for r, the restrictions are violated ina few instances. The
reader is referred to the country chapters for details . When p tends to zero, then the tax
wedge w is a much more informative guide than the tax rate t that has p as its denominator.
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and the inflation rate, but also on the source of finance, as we shall see
below. The cost of the project is unity, the initial payment for the asset,
minus the present discounted value of any grants or tax allowances given
for the asset. The present value of such grants and allowances we denote
by A. Hence the cost of the project is

(2.16) C= l-A.

(2.17)

For any given discount rate, the value of MRR that equates V with C is
the return the project must earn if it is to be an attractive investm·ent.
Looking at it the other way round, if MRR is a given return on a marginal
project, then the net of tax interest rate the firm could afford to pay on the
finance obtained topurchase the asset is the value of p that equates V with
C. Setting V from equation (2.15) equal to C from (2.16) and using
equation (2.14), we solve to obtain the following relation between p and
p:

(l-A)
P = (p + ö - 1T) - B.

(1 -,,) .

To derive an expression for A, we assume that grants and allowances
for investment take one of three forms. These are: (1) standard deprecia
tion allowances; (2) immediate expensing or free depreciation; and (3)
cash grants (equivalent to tax credits). The proportion of the cost of an
asset that is entitled to "standard" depreciation allowances is denoted by
fl, and the·· present value of tax savings from standard depreciation
allowances on a unit of investment is Ad' If f2 denotes the proportion of
the cost of the project qualifying for immediate expensing at the corpo
rate rate", then the tax saving from this write-off is f2'" Finally, suppose
that the proportion qualifying for grants is denoted by f3' and that the rate
of grant is g. Then

(2.18)

There is no need to restrict the sum offl,f2' andf3 to unity. At certain
times it exceeds unity (for example, when accelerated depreciation does
not reduce the base for standard depreciation allowances). Equation
(2.18) is capable of describing the full range of tax allowances and
investment incentives in the four countries studied here. The value of
standard depreciation allowances will depend upon the pattern allowed
for tax depreciation. Common examples are declining balance, straight
line, and other schemes under which the firm may switch from one
method of calculation to another partway through the asset's life. In each
case the present discounted value may be computed from the parameters
of the relevant legisiation. Consider a simple example in which tax
depreciation is granted at an exponential rate equal to a (this is the
continuous-time version of declining-balance depreciation), and suppose



20 The Theoretical Framework

that tax depreciation allowances are computed at historical cost. The
value of standard depreciation allowances is given by

(2.19)

:x;

A d = JTa e-(a+p)udu=~.
a+p

o

(2.20)

(2.21)

There are other assets (buildings in Germany and the United King
dom, for example) for which the tax system usually provides straight-line
depreciation. In this case a tax lifetime, L, is specified for each asset, and 
the asset may be written down for tax purposes by l/L per unit in each
year until L years have elapsed. With straight-line depreciation,

L

A -J (1) -pud _ T(l-e-
pL

)d- 'T - e u- .
L pL

o

There exist more complicated depreciation formulas such as the
United Sta~es allowances for double declining balance with a switch to
.sum-of-the-years'-digits partway through the tax life of the asset. \Vhere
relevant, these formulas are described in section 2.3 of each country
chapter. For computational purposes we simply note that the value of Ad
is a nonlinear function of the firm's discount rate, which in turn is a
function of the real interest rate.

We turn now to the effect of wealth taxes on corporations and to the
tax treatment of inventories in periods of inflation (which itself is akin to a
wealth tax). Consider first a tax on the net worth of the company such that
an addition to th'e net capital stock of one unit raises the wealth tax base
by a unit. If the rate of corporate wealth tax is wc, then in the absence of a
tax on corporate profits the wealth tax reduces the marginal rate of return
from MRR to MRR - wc' When there is a tax on profits at the rate 'T, and

. the wealth tax is not deductible for corporation tax purposes, the net of
tax return to the company is reduced to (1 - 'T)MRR - Wc' When the
wealth tax is deductible from the corporate profits tax base, the posttax
return is (1 - 'T)(MRR - wc), Equation (2.10) now becomes

v = J[(1 - 'T)MRR - (1 - dl 'T)WcJ e-(p+&--rr)udu

o
= [(1 - 'T)MRR - (1 - dl 'T)wcl

p+B-1T

w.here dl = 1 if corporate wealth taxes are deductible against the
corporate tax base, and

= O if wealth taxes are not deductible.

The remaining issue in the specification of the cost of capital function is
the tax treatment of inventories in periods of inflation. During each
accounting period, the book value of inventories changes for two reasons.
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First, there may be an increase in the volume of inventories; second,
there may be a rise in the price of inventories. In part, this latter compo
nent of the increase in book value reflects general inflation and would not
be taxed under a corporate tax system based on real profits. But in some
countries the use of historical cost accounting means that the inflationary
gain on inventories is taxed as current profits when inventories are turned
over. This realization of inventory profits for tax purposes can occur fairly
soon if traditional FIFO (first in, first out) accounting is used, or it can be
postponed almost indefinitely if LIFO (last in, first out) accounting is
used. We assume that v denotes the proportion of inventories taxed on
historical cost principles. Then a marginal investment of one unit of
inventories, if there are no relative price changes, will incur an additional
tax of TV1T per annum. This modifies equation (2.21), resulting in the
general form

(2.22) v = [(1 - T)MRR - (1 - d1T)Wc - d2TV1T] ,
P+Ö-1T

(2.23)

where d2 equals unity for inventories and zero for other assets. We may
summarize our discussion on the cost of capital by noting that if we
combine equation (2.22) with the definition of p, then the relation be
tween the pretax real rate of return on a project and the firm's discount
rate is given by

p = _1_ [(1 - A)(p + ö - 1T)
(1 - T)

+ (1 - d1T)Wc + d2TV1T] - Ö.

It can easily be checked that, when there are no taxes, the values of
both p and s as given by equations (2.23) and (2.6), respectively, are
equal to the real interest rate.

The final step in our calculations is to relate the firm's discount rate to
the market interest rate. With perfect certainty and no taxes, the two
would be equal. In a world of distortionary taxes, however, the discount
rate will differ from the market interest rate and, in general, will depend
upon the source of finance. For debt finance, since nominal interest
income is taxed and nominal interest payments are tax deductible, the
rate at which firms will discount after-tax cash flows is the net of tax

.interest rate. In other words, for the case of debt finance,

(2.24) p = i(l - T).

For the two other sources of finance, the discount rate depends upon
both the personal tax system and the corporate tax system. We define the
corporate tax system in terms of two tax variables. The first, defined
above, is the basic corporate tax rate T, the rate of tax paid if no profits are
distributed. The second variable measures the degree of discrimination
between retentions and distributions. The tax-discrimination variable is
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denoted bye and is defined as the opportunity cost of retained earnings in
terms of gross dividends forgone. Gross dividends are dividends before
deduction of personal income tax. Hence 8 equals the additional divi
dends shareholders could receive if one unit of post-corporate-tax earn
-ings were distributed. For a detailed discussion of these issues, see King
(1977, chap. 3).

Under a classical system2 of corporation tax (such as that in the United
States), no additional corporate tax is collected (or refunded) when
dividends are paid out, so the value of e is unity. With an imputation
system (such as that in the United Kingdom), a tax credit is attached to
dividends paid out, so the value of 8 exceeds unity. From the definition of
e, we know that if one unit of profits is distributed, e is received by
shareholders as dividends and (1 - e) is collected in tax. Hence the
additional tax per unit of gross dividends is equal to (1 - 8)/8. The total
tax liability of the company-that is, total taxes excluding personal
income tax on both dividends and interest and excluding any capital gains
tax on retained earnings-is given by

(2.25) (
1 - 8)T=,.y+ -e- G,

where Y denotes taxable income and G denotes gross dividends paid by
the company.

With an imputation system of corporation tax, part of the company's
tax bill is imputed to the stockholders. If the rate of imputation is c, then
the stockholder receives a dividend before personal tax equal to the cash
dividend plus the tax credit of c/(l - c) per unit dividend. Hence, (8 - 1)
equals the tax credit per unit, and 8 = 1/(1 - c). When full imputation at
the corporate tax rate is granted (such that dividends are fully deductible
against profits for corporate tax purposes,3 as in West Germany), then
e= 1/(1 - 7).

Consider now the appropriate discount rate for the firm when financing
investment by new share issues. Potential investors would require a rate
of return on the money they subscribe to the companyequaI to i(l - m),
where i is the nominal market interest rate. Suppose the project yields a
return net of corporate income tax of p. Then this required yield (that is,
the firm's discount rate) must be such as to equate the net of tax dividend
yield with the investor's opportunity cost rate of return. The former is

2. Our taxonomy of corporate tax systems follows the convention established by the
debate in the European Ecoriomic Community. For a full discussion, see King (1977, chap.
3).

3. A system where dividends are fully deductible at the corporate level and fully taxed at
the personallevei is equivalent to a system where tax is collected on all profits at the
corporate level but is rebated to individuals on dividends received at the personal level.
Recipients are taxable on gross dividends e= 1/(1 - e), but they receive credit for e/(l - e),
the amount paid at the corporate levelon those profits.
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equal to (1 - m)8p, and the latter is (1 - m)i. This means that for new
share issues the firm's discount rate is given by

(2.26)
i

p=-.
e

The use of retained earnings enables investors to accumulate at a rate
of return that is taxed by capital gains tax rather than income tax. This is
often attractive because the effective rates of capital gains tax are usually
significantly lower than income tax rates. If the yield of a project is p, then
the investor would require a yield such that p(l - z) = i(l - m), where z
is the effective tax rate on accrued capital gains~ The discount rate for the
retained earnings is, therefore, given by4

(2.27) .(l-m)P=l-- .
l-z

(2.28)

In practice, capital gains are taxed only on realization, and to allow for
the benefit of this deferral of tax, we must convert the statutory rate, zs,
into an effective accrued tax (or EAT) rate. For this purpose we use a
'simple model of investor behavior. Let A. be the proportion of accumu
lated accrued gains realized by investors in a particular tax bracket in
each period. That is, a capital gain of one unit accruing in period one will
lead to a realized gain of Ain period one and an unrealized gain of 1 - A.
In the second period realizations are equal to A(1 - A). In the third
period, realizations are A.(1 - A.)2, and so on. If we assume that A. is
constant, then the present discounted value of the stream of tax payments
resulting from a unit of accrued gain is given by

z = AZ i (1 - A. )j =~
s j=O 1 + Pp A. + Pp ,

where Pp is the investor's nominal discount rate. In general, the investor's
nominal discount rate is equal to s + 1T.

When computing marginal tax rates, we substitute the expression for z
from (2.28) into equation (2.27). The EAT rate z is thus endogenous to
the calculations, because of its dependence on the market interest rate.
The tax treatment of capital gains is described in the appropriate sections

4. In practice, we often have data for the personal tax rate on dividend income that is
different from the tax rate on interest income. This difference occurs because holders of
equity are typically in higher tax brackets than holders of debt (and not because of different
tax schedules for interest and dividends). A potential investor in equity, with a single
personal tax rate me, would receive (1 - me)8p on dividends, (1 - z)p on retained earnings,
or (1 - me)i on alternative investments. Hence equations (2.26) and (2.27). His value for s is
i(l - me) - 11' - wP ' and we have enough information to find both p and s for any combina
tion involving equity finance. A potential investor in debt, with personal tax rate md' would
receive a net return s = i(l - md) - 11' - wp • The firm's discount rate for debt finance is
i(l - 'T), from equation (2.25), and again we can calculate the difference betweenp and s.
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of each country chapter. Except where capital gains are taxed as they
accrue (as for insurance companies in Sweden), we take a value of 0.1 for
A. This value implies that corporate shares have a mean holding period of
ten years (King 1977, chap. 3).

There is one further point to note concerning retained earnings. For
.this source of finance the cost of capital is a function of personal tax rates.
The required rate of return on a hypothetical investment project depends
upon the tax rate of the investor. Yet by their very nature, retained
earnings cannot be attributed to only one group of stoekholders (given
the restrietions on the tax treatment of stock dividends), and so the cost of
capital for a firm finaneing out of retained earnings must be the same for
all stoekholders. There are several ways out of this dilemma. One would
be to consider a hypothetieal project carried out by a firm owned entirely
by a single investor whose tax rate would uniquely determine the eost of
capital. Another would be to examine an equilibrium of the capital
market in whieh high tax rate investors 9wned equity and low tax rate
investors owned debt. A segmented equilibrium of this kind is sometimes
known as a "Miller equilibrium" (Miller 1977; Auerbach and King 1983).
Neither approach, however, is consistent with the fact that in all four
countries both tax-exempt investors and individuals facing the highest
marginal tax rates own .corporate equity. A marginal project financed out
of retained earnings will use funds attributable to all types of investors in
proportion to their stockownership. Hence, we assume that for retained
earnings the eost of capital is a weighted average of the values given by
expression (2.27), where the weights are the shareownership proportions
of the different investors. 5

2.4 Computing Effective Tax Rates

The equations above enable us to calculate the tax wedge w and the
marginal tax rate t for each combination. In the fixed-r case, we first

5. Further intuition for these equations is provided in section 7.4 (in the comparative
results chapter) , ,where we look at the simple case with economic depreciation al1owances,
no investment tax credits, no corporate wealth taxes, and no inflation. In this simple case,
equation (7 .2)shows that discount rates for debt, new shares, and retained earnings reduce
to r(l - T), r, and r(l - m), respectively. Equation (7.6) shows that effective tax rates
reduce to m for debt, T + m(l - T) for new shares, and T for retained earnings. An
interpretation for new share issues is that the investment earns corporate profits taxed at
rate Tand that the after-tax profits (1 - T) are distributed and taxed again at rate m. It is not
necessary, however, to assume that the income is actually distributed. Rather, the dividend
tax is relevant because it must be paid anytime profits are distributed. For retained earnings
finance, on the other hand, the dividend tax is not relevant because it must ultimately be
paid whether these funds are reinvested or not. (See Auerbach 1979; Bradford 1980; King
1977.) Finally, we might note that chapter 8 further discusses how the assumption of
arbitrage at the personallevei implies discount rates that differ by source of finance at the
firm level. An alternative assumption of arbitrage at the firm level would imply rates of
return that depend on source of finance at the personallevel. These differences might be
resolved in a model with uncertainty, but in this model they provide a further reason to
emphasiz.e the fixed-p case rather than the fixed-r case (which must choose a particular kind
of arbitrage).
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compute s from (2.6), and then the firm's discount rate from equations
(2.24) through (2.28). With the resulting value of p, we compute p from
(2.23). In the fixed-p case, however, the calculations are more compli
cated. Given a value for p, we solve (2.23) for the discount rate, but
iteration is required because the discount rate enters the expression for
depreciation allowances in a nonlinear fashion. For complicated depre
ciation schemes the function is highly nonlinear, but we have checked
that our solution is unique in the feasible range. Then, given a discount
rate, we solve for the market interest rate. (In the case of retained
earnings, further iteration is required because the capital gains tax rate
depends upon the interest rate.) Then we solve for the posttax real rate of
return to savers , s.

The functional relationship between p and s is, in general, nonlinear.
The values of the tax wedge and the tax rate thus depend upon the values
ofp and r at which they are evaluated. We investigate these relationships
in chapter 7. For most of our tax rate calculations, we use a value of 10
percent per annum for p, or 5 percent per annum for r.

One of the important relationships we investigate is the effect of
inflation on effective marginal tax rates. In the fixed-p case, we assume
the same 10 percent value for p, the real pretax return, at all inflation
rates. But in the fixed-r case we must be more careful. With an unindexed
personal tax system, higher inflation generally widens the dispersion of
effective tax rates. A tax-exempt investor remains tax exempt, but a
taxed investor pays tax not only on the real return but on the inflation
premium as weIl. This increased dispersion of effective tax rates is an
inevitable consequence of the arbitrage mechanism underlying our fixed
r assumptions, in which all differences in posttax rates of return are
arbitraged away, except for those resulting from differences in personal
tax rates. With an unindexed personal tax system, therefore, an arbitrage
equilibrium is characterized by the dispersion of effective tax rates being
an increasing function of the inflation rate .

.When comparing different projects at a given inflation rate in the
fixed-r case, arbitrage requires a constant real rate of return r. This
arbitrage argument is not relevant, however, when making ceteris pari-

. bus comparisons among different inflation rates. It would be possible to
assume that r is fixed across inflation rates, but this real rate of return
(i =- 1T) is relevant to tax-exempt investors only. Since nominal interest is
taxed, other investors would experience a real after-tax return s that is a
decreasing function of the inflation rate. Instead, as our benchmark, we
ehoase to assume that the average value of s over all ownership groups is a
constant across inflation rates. As a consequence, the value of r is held
constant across projects at any one inflation rate, but it is not held
constant across different inflation rates. (This assumption and its alterna
tives are further investigated in section 7.5.)

It is evident from (2.6) that if the average value of s over ownership



26 The Theoretical Framework

groups is to be independent of the inflation rate, then the nominal interest
rate implied by our fixed-r calculations must rise with each percentage
point increase in inflation by a factor equal to unity divided by unity
minus the average personal tax rate. We stress that this is not an assump
tion about how inflation actually affects nominal market interest rates.
There has been a great deal of debate about the effect of inflation on
interest rates, but our assumption is merely a ceteris paribus decision
about the value of r at which to measure tax rates. While alternative
assumptions are explored in chapter 7, the results for the fixed-r case in
each country chapter are based on the benchmark described here.

lt is clear from the equations above that the effective marginal tax rate
depends upon the particular asset in which an investment is made, and
upon the industry, source of finance, and category of owner. To obtain
the solution to the system of equations for each combination, and to
compute the weighted averages, it is necessary to resort to a computer
program. Yet it is possible in simple cases to illustrate how the equations
operate and to demonstrate that they accord with our intuition. To
proceed, we consider two very special tax systems. Consider first a
personal expenditure tax on all investors combined with a cash flow
corporation tax in which all investment outlays are immediately expensed
(with negative tax payments where required) and in which interest pay
ments are not tax deductible. We know that this tax regime imposes no
tax wedge between the return to savers and the return to investors (for
example, King 1977, chap. 8). With a cash flow corporation tax and no
interest deductibility, the firm's discount rate will be equal to the market
interest rate for all sources of finance. With this regime of immediate
expensing for all types ofinvestment, then'!l =!3 = Wc = V = O. AIso'!2
equals unity , and hence A = 'T. The result is that the value for p in each
combination is equal to the real market interest rate (i - 1T). With a
personal expenditure tax, m = z = wp = 0, and hence s = p. Thus the tax
wedge and the marginal tax rate are both equal to zero:

The other special case we consider is that of complete integration of the
corporate income tax and personal income tax and indexation of the
resulting integrated tax system. No corporate taxes as such are levied in
this case, and the investors' discount rate becomes that of the firm. With
an indexed tax system, this rate is equal to (1 - m)r + 1T. There are no
wealth taxes and no taxation of inflationary gains on inventories. Tax
allowances are given only for true economic depreciation at replacement
cost. Hence!2 =!3 = 0, and!l equalsunity, soAd = mö/(ö + p - 'TT). With
this expression it is easy to see from equation (2.17) that p = r, the real
market rate of interest. 6 lt is also clear that s = r(l - m). Hence, for every

mo
6. When h = f3 = 0, fl = 1, and Ad = , then (2.17) becomes

o+p-".
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combination, the effective marginal tax rate is equal to the investor's
personal tax rate.

In practice, as we shall see, the complex tax systems that all of our four
countries levy on corporate income mean not only that the effective
marginal tax rate differs from the standard of either an income tax or an
expenditure tax, but that the tax rates vary enormously from one com
bination to another. One of the major aims of our study is to document
this phenomenon empirically and to provide estimates of the magnitude
of the effect and of the proportion of investment that is channeled
through each of the combinations. These estimates enable us to compute
a distribution of marginal tax rates.

We conclude this chapter by noting a number of detailed points con
cerning our methodology. First, we have omitted taxes on gifts and
estates from our calculations. These taxes may weIl be important in
particular instances where the principal motive for saving is to pass on
wealth to succeeding generations. Much saving, however, is channeled
through contractual schemes for life-.cycle saving, and there are well
known opportunities for avoiding taxes on gifts and estates. In each
country chapter we set out some relevant information concerning these
taxes, but their rates are not incorporated into our calcuHltions.

We assume that all relevant tax allowances can be clairned. We assume
that firms engaging in our hypothetical investment projects have positive
taxable profits or, equivalently, that the tax system is symmetric in that it
makes refunds on losses at the same rate at which it taxes profits. In
practice, there are firms with negative taxable profits that are unable to
claim allowances. Tax losses can be carried forward, and in some cases
backward, so the fact that taxable income is currently negative need not
mean that the tax allowances are lost forever. However, in the cases of
Britain and Sweden there are grounds for believing the problem cannot
be overlooked. Simulations of marginal tax rates for companies that have
exhausted tax allowances are contained in section 4 of those two country
chapters. One of the main reasons for the rapid growth of leasing has
been the wish of "tax-exhausted" firms to lease assets from companies

p = ( 1 - &+:&- 1T) (p + o_ 1T) _ o
1-7

= 0(1 - m) + p - 1T _ O.
1-7

In the integrated system, p = (1 - m)r + 1T (see text) and 1" = m. In this case,

p = 0(1 - m) + r(l - m) + 1T - 1T _ o
l-m

= r.
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with positive taxable profits who could claim the tax allowances. Where
this is possible the effectiveness of tax al10wances is not diminished.

We have made no explicit allowance for risk in our calculations, and
the equations above assume perfect certainty. In itself this is not a
significant assumption, in that the effect of risk is mainly to alter the
.required rate of return on an investment project. A project that is
unusually risky will require a high rate of return, particularly if it has a
high covariance with other projects, thus reducing its value as an invest
ment hedge. These differences mean that the value of r we choose to use
in the fixed-r calculations might differ for projects with varying degrees of
risk. But we wish to evaluate the incentives provided by the tax system,
and it seems sensible to use a common value of r (or p) for all projects.
Risk might vary from one industry to another or one asset to another, and
it is possible that our investor groups would have different degrees of risk
aversion and would choose different portfolios accordingly. These con
siderations mean that we might wish to evaluate marginal tax rates at
different values for the real rate of return required by savers, but they do
not alter the principles underlying calculations of the magnitude of the
wedge the tax system imposes between a given rate of return on a project
and the rate of return that can be paid out to the supplier of finance.

The definition of tax-exempt institutions includes pension funds. The
tax treatment of contributions to pension funds does indeed imply a zero
marginal tax rate on capital income, provided the income tax rate against
which contributions may be deducted is equal to the income tax rate at
which ultimate pension benefits are taxed when paid out. In practice,
individuals may have higher tax rates during their working life when
making contributions than during retirement when receiving pension
benefits. To the extent that tax rates fall after retirement, the effective tax
on capital income from pension funds is negative rather than zero. Our
calculations slightly overstate the true marginal tax rate on capital income
in this case.

One difficult problem concerns the tax treatment offunds deposited by
households (or institutions) in banks and then lent by banks to com
panies. This indirect form of debt finance, in contrast to direct purchase
of corporate bonds, has been growing in recent years. We assume in our
calculations that the banking system acts as a competitive financial in
termediary and that, at the margin, it earns no monopoly profits on
interest receipts. Hence the only taxes we assume are collected on in
terest receipts in connection with corporate borrowing from banks are
personal taxes levied on investors' interest income. At this point we draw
a distinction between time deposits and checking accounts. The former
pay interest at market rates (except in the United States, where legal
restrictions hold rates down; see chap. 6 for further discussion of the tax
treatment in this case), and investors pay income tax on such interest
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income. For time deposits, we assume that interest payments are taxed at
investors' marginal tax rates. But where funds lent to firms originate from
an addition to checking accounts, then, in those countries where checking
accounts do not pay interest, the income accrues to households in the
form of tax-free banking services. On accounts of this type we assume
that the effective personal tax rate is zero. We assume that a marginal
investment financed by bank borrowing would come from the two types
of accounts in proportion to their existing deposits, such that the average
marginal personal tax rate on interest paid to banks is a weighted average
of zero (for checking accounts) and the investor's marginal tax rate (for
time deposits). A diagrammatic illustration of our assumptions concern
ing the tax treatment of debt finance is given in chapter 3, where this issue
is first discussed with reference to a particular country. Refer to that
discussion for an empirical analysis of the taxation of interest income.

Net trade credit is excluded from our definition of debt finance. This
exclusion causes the magnitude of debt finance to be understated, par
ticularly for the "other industry" sector in Sweden. The matter is dis
cussed further. in individual country chapters.

Finally , we have estimated rates of true economic depreciation for use
in our calculations. In our exposition, it was convenient to assume that
assets decayed exponentially, but in most countries national accounts
estimates of depreciation and capital stocks employ the assumption of
straight-line depreciation with lifetimes obtained from surveys or other
sources. To exploit these sources of data concerning asset lives, we ask,
What rate of exponential depreciation would give the same present
discounted value of the depreciation stream as is implied by straight-line
depreciation with an asset life of L years? If we discount at the real
interest rate (we are measuring real flows here), then the answer to this
question is the exponential rate 8 given by

_8_ = ~(1- e-rL).
r+ 8 rL

Rearranging this yields

~ __ r(l - e-rL) .
(2.30) u

rL - (1 - e-rL)

Although the value of ö in equation (2.30) depends upon the real
discount rate, a good approximation may be found in cases where the
product of the real discount rate and the asset life is small. Formally , it is
possible to show thaC

(2.31) lim (o) = ~.
r--.Q . L

7. Applying L'H6pital's rule twice.
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Table 2.1 Exchange Rates, End of 1980
(units of row currency per unit of column currency)

United States
United Kingdom
Sweden
West Germany

United
States

1.000
0.419
4.373
1.959

United
Kingdom

2.385
1.000

10.417
4.680

Sweden

0.229
0.096
1.000
0.448

Germany

0.510
0.214
2.230
1.000

Source: International Monetary Fund, International Financial Statistics .

We use the asset lives provided by national accounts data and convert
to equival.ent rates of true economic depreciation usingequation (2.31).

2.5 Data Requirements

The data requirements for our study are as follows. First, we need a
detailed description of the statutory tax rates embodied in the tax system
and a detailed description of the parameters embodied in the rules that
enter into the definition of the cost of capital equations. Given these data,
we calculate effective marginal tax rates for all eighty-one combinations.
Second, we need weights for the proportion of total net capital stock that
can be identified with each combination. The construction of both kinds
of data is described in detail in each country chapter. The first section of
each chapter contains an introduction to the tax system and general
background on its rules. The tax system itself is described in section 2.
The capital stock weights are described in section 3. All data refer to the
calendar year 1980, or to the nearest tax year if the fiscal year differs from
the calendar year. To enable the reader to compare monetary values
across countries, we show in table 2.1 the matrix of exchange rates ruling
at ~he end of 1980. Our aim is to provide sufficient informationabout the
methods employed and the data used in our computations so that other
investigators may, first, repeat our calculations to confirm the results and,
second, extend the coverage to earlier time periods and to a wider range
of countries.
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3.1 Introduction

Income tax was first introduced to Britain during the Napoleonic Wars,
but it became a permanent feature of the tax system only in 1842.
Although there has been an increase both in tax rates and in the number
of taxpayers, much of the administrative structure of the system has
remained unchanged. This superficiai continuity, however, masks far
reaching changes in the economic· effects of the tax system, especially
since the Second World War. Many of these changes concern the taxation
of income from capital.

A government with an overall parliamentary majority flnds it easy to
alter both the structure and the rates of tax. Most finance acts in recent
years have contained significant innovations. Since the Second World
War there have been four major reforms of corporation tax, the introduc
tion and subsequent major overhaul of a capital gains tax, :i reform of
capital transfer taxation, and a rapid growth in tax-exempt saving via
financial intermediaries (such as pension funds and life insurance com
panies). One of the principal motives for these changes was a desire to
increase the incentives to save and invest, in an effort to raise the growth
rate of industrial productivity. From a situation in which the tax system
could be said to approximate a tax on economic income, Britain has
moved over the past thirty years to a situation in which many types of
investment attract 100 percent first-year allowances. There has been a
gradual move from an income-based tax system to an expenditure-based
tax system, albeit an uncoordinated change based on a series of ad hoc
reforms. 1 Part of this shift resulted from attempts to adjust the tax system

1. There have been occasional hiccups, but these have usually proved temporary. The
latest move away from an expenditure tax treatment is the change in stock relief (see section
3.2.3). .
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for the effects of inflation. In the decade 197{}-79 the average annual rate
of increase of the consumption goods deflator was 12.76 percent, and that
for the investment goods deflator was 14.37 percent. The average of 13.57
percent was high in comparison with that of Britain's major competitors
and led to concern about the effects of inflation on the taxation of
corporate profits and investment income in general. At the corporate
level, investment incentives were gradually extended, and a system of
"stock relief" was introduced to remove the inflation-induced increase in
inventory values from the tax base. The effects of inflation on personal
investment income were ameliorated by an expansion of investment in
tax-exempt forms, the introduction of government index-linked bonds,
and (in 1982) the partiai indexation of capital gains tax by an adjustment
to the asset's acquisition cost.

Some of the other major changes in the postwar period include the
introduction of value-added tax (replacing purchase tax) in 1973, the

Table 3.1 Sources of Tax Revenue, United Kingdom, 1960-79

Share of Total Total
Receipts Receipts

(%) (f million)

Revenue Source 1960 1970 1979 1979

Taxes on personal incomes 27.8 31.1 31.3 20,169
Wages and salaries 25.2 16,251
Dividend, interest, trading income 3.9 2,535
Capital gains 0.6 413
Other 1.5 970

Taxes on corporate incomes 9.7 9.2 7.6 4,918
Social security contributions 12.6 13.9 17.3 11,169

Byemployers 10.4 6,666
By employees 6.6 4,237
By self-employed 0.4 266

Payroll taxes O 4.4 4.4 2,853
Property taxes 15.2 12.5 12.2 7,849
Value-added taxa '7.3 6.5 10.3 6,617
Taxes on specific goods and services 25.6 19.9 14.9 9,601

Alcohol 3.7 2,638
Tobacco 3.8 2,474
Petroleum 4.3 2,777
Other 3.1 1,982

MiseelIaneous taxes 1.9 2.5 1.9 1,214
Total receipts 100.0 100.0 100.0 64,390
Gross domestic product (f million) 25,520 50,780 189,270
Share of taxes in GDP (%) 28.15 35.85 34.02

Source: Revenue Statistics ofOECD Member Countries, 1965-1980 (Paris, 1981), table 59;
International Monetary Fund, International Financial Statistics .

aFor 1960 and 1970, purchase tax.
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reduction in the higher rates of personal tax in 1979 such that the top rate
of tax on earned income is now 60 percent, and the gradual reduction in
the ,deductibility of interest payments. With few exceptions, the only
interest payments that are tax deductible in the United Kingdom are
payrnents on loans for business purposes or for the purchase or improve
ment of a principal residence. There is, in fact, a limit on the latter in that
(in 1982) only interest on loans up to f25 ,000 was tax deductible, and this
nominal limit had remained constant for a number of years. If the
nominal limit remains constant, then the effective deduction of interest
payments for horne purchase will be further reduced. There is no taxation
of imputed rental income of owner-occupied housing (schedule A taxa
tion of imputed rental income was abolished in 1963), and so housing is
one of the assets most favorably treated for tax purposes. It is therefore
not surprising that most net personal saving has in recent years been
channeled into owner-occupied housing, pension funds, and savings
through life insurance companies.

The relative importance of different taxes in the United Kingdom in
1979 is shown in table 3.1. The share of total tax revenue in gross
domestic product is 34 percent, a figure similar to the average for the
OECD countries. Onlyasmall proportion of total revenue is derived
from taxes on income from capital, and there has been an increasing
reliance on receipts from value-added tax and social security contribu
tions, which brings the United Kingdom more into line with its Common
Market partners. These aggregated figures, however, give little indica
tion of the effective marginal tax rates on income from capital, and it is to
the calculation of such rates that we now turn.

3.2 The Tax System

3.2.1 The Personal Income Tax

The principal characteristics of personal taxation in the United King
dom are, tirst, the relatively small number of allowances against taxable
income; second, the high initial tax rate (currently 30 percent); and,
'third, the broad band of income that is taxed at the basic rate of income
tax. All taxpayers receive a personal allowance that is the amount of
income they can receive free of tax. In fiscal years 1980-81 and 1981-82
this allowance was fl ,375 per annum for the single taxpayer. All income
beyond this amount is subject to tax. The first band of taxable income is
taxed at the basic rate, and the band is so broad that most taxpayers face a
marginal tax rate equal to the basic rate. In 1980-81 the tirst f11,250 of
taxable income was taxed at this basic rate of 30 percent.

The degree of progression in marginal rates is shown in table 3.2, which
sets out the tax rates and the bands of taxable earned income to which
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Table 3.2 Rates of Income Tax 1980-81 and 1981-82

Slice of Taxable Income
(f)

Rate of Tax.
(%)

Basic rate

Higher rates

1-11,250

11,251-13,250
13,251-16,750
16,751-22,250
22,251-27,750
27,751 upward

30

40
45
50
55
60

Source: Inland Revenue Statistics , 1981, table A.2.

they applied in the period 1980-82.· The maximum marginal tax rate on
earned income is 60 percent. Fewer than 5 percent of taxpayers pay tax at
a marginal rate greater than the basic rate (in 1980/81 the proportion was
3.4 percent), so that for the vast majority of taxpayers the United King
dom income tax approximates a "linear" tax system.

In addition to income tax, social security (National Insurance) con
tributions are levied on earned income. In 1980-81 the combined rate on
employer and employee was 13.45 percent of pretax income. Since the
social security system is not an insurance system in any genuine sense,
these rates are equivalent to additional marginal tax rates on earned
income. The effective marginal tax rate on labor costs, for someone
paying tax at the basic rate, is (30 + 13.45) divided by labor costs. Since
the employer's contribution of 9.2 percent is not taxable income to the
employee, these totaliabor costs consist of pretax earnings of 100 and
employer's contributions of 9.2. Thus-tlre-.marginal rate is 39.8 percent.
The contribution rates quoted are those for taxpayers contracted out of
the State Earnings-Related Pension Scheme, who are in consequence in a
private occupational pension scheme.

Investment income is subject to the same schedule of rates as earned
income, although if investment income in total is greater than a certain
value it is subject to additional rates of tax. In the period 1980-82, if net
investment income exceeded f5,500, that excess was subject to an invest
ment income surcharge at the rate of 15 percent. This means that the
highest marginal tax rate on investment income was 75 percent. But this
rate applied only to those persons with a total taxable income in excess of
f27,750 and more than f5,500 of investment income.

Deductibility of interest payments is much more restrictive in the
United Kingdom than is typically the case elsewhere (except for West
Germany, as seen in chap. 5). There is therefore an asymmetry in the tax
treatment of investment income in that receipts of interest and dividends
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are taxed whereas, in general, payments of interest on loans taken out to
purchase securities are not deductible.

Capital gains are taxed at a special tax rate. The tax is levied only upon
net realized gains (that is, realized gains less realized lasses), and in
1980-82 the first f3,000 of such gains was not liable for tax. The remain
der was taxed 'at 30 percent. In 1980 no allowance was made for inflation,
but in 1982 a major change in capital gains tax took place in the wake of
the availability of index-linked government securities to all investors
(domestic and foreign investors, taxed and tax exempt alike). Capital
gains tax was indexed by allowing the acquisition east of an asset to be
adjusted by the increase in the retail price index that occurred after the
asset had been held for one year (or after April 1982 for assets purchased
before April 1981). Hence, apart from inflation during the first year of
ownership, the indexatian for inflation is complete. 2 In addition, the
threshold was raised such that the first f5,000 of gains in any one year is
free of tax. Since capital gains are now defined in real terms, the rationale
for such a high threshold is unclear. It had previausly been defended as a
substitute for indexation. 3 The revenues from capital gains tax are likely
to become very small in the long run. More important, there is an
unresolved issue as to how long the system will be able to function with
one channel of rewards taxed on an indexed basis and other channels
(such as interest income on debt) taxed on an unindexed basis.

The taxatian of hous~holdshas been subject to a good deal of debate,
and the present system is unlikely to remain unchanged for long. The
basic premise, of the tax system is that a wife is a dependent of her
husband. A wife's income is therefore added to her husband's to obtain
their joint income, and the husband is liable for the resulting tax pay
ment. In recognition of the husband's responsibility for his wife, he
receives a married man's allowance (in 1981-82, f2,145 per annum),
which has in the past been approximately 1.5 times the single person's
allowance. In addition, if a wife receives earned income in her own right,
then she receives a single person's allowance against that income. Conse
quently, a married couple receives a higher tax allowance than two single
people living together. But if their joint income is high, the fact that the
income is aggregated and may be subject to higher rates of tax means that
the benefit of the additional allowance may be more than offset by the
burden of the higher rates. To deal with this, the tax code perrnits a
husband and wife to elect to be taxed separately on their earned income.
In this case the earned income of each partner is taxed individually. The
husband forgoes the married man's allowance and receives a single

2. The adjustment for inflation cannot, however, give rise to an allowable loss. '
3. The present defense of the high threshold appears to be that it is a substitute for

making indexation retrospective to 1965, when capital gains tax was introduced.
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person's allowance instead. Investment income continues, however, to
be taxed jointly, though not symmetrically, and a wife's investment
income is added to the total income of her husband.

Debate about this system centers on two aspects. First, the married
man's tax allowance affords generous tax treatment of two-earner cou
ples. Second, the system is not symmetrical between husband and wife in
the sense that the total tax liability of the household is a function of
whether it is the husband or the wife who receives a particular amount of
income. 4 Debate on both these points has been lively.5 Although it is
improbable that totally separate taxation of all income will be introduced,
the likely outcome is the introduction of separate taxation of earned
income with the phasing out of the married man's allowance, and a
symmetrical treatment of aggregate investment income.

Since the introduction of child benefit (cash allowances for children),
there have been no child tax allowances (apart from certain transitionaI
arrangements and allowances for children living qverseas). There is,
however, a special allowance for the head of· a one-parent family to
ensure that such a person receives an allowance equal to that of a married
man rather than that of a single person.

The degree of progression implied by the rate structure depends upon
the pattern of average tax rates, whereas the disincentive to work is a
function of the marginal tax rate. 6 Both average and marginal rates at
different leveIs of earnings are shown in table 3.3. Part A of the table
shows the tax rates for a married man receiving tax allowances of f2,000
(for mortgage interest payments) in addition to the married man's allow
ance in the period 1978-82. Each row shows the marginal and average tax
rate for a constant level of money income throughout the period. More
realistic perhaps is the comparison of tax rates on constant real income
leveIs, and in part B of table 3.3 we show the tax rates on constant levels
of money income at 1982 prices (but holding nominal mortgage interest
constant). The table shows clearly the reduction in tax rates made by the
incoming Conservative government in 1979 when the basic rate of income
tax fell from 33 to 30 percent, and the top rate on earned income was
reduced from 83 to 60 percent. But patt B. of the table shows also that
average tax rates were higher in 1982 than before the 1979 budget for
almost all earners, except those at the very top of the distribution,
earning more than f30,OOO per annum. Moreover, these figures include
neither National Insurance contributions nor value-added tax, both of

4. This is because investment income, of either partner, is always aggregated with the
earned income. of the husband and hence taxed at a rate determined by the size of the
husband's earnings rather than by the earnings of either the household or the higher earner.

5. The government's view of alternative schemes has been set out in a green paper, "The
Taxation of Husband and Wife" (Cmnd. 8093, London: HMSO, 1980).

6. Strictly speaking, it is the pattern of marginal tax rates over the range of earnings
opportunities that is relevant. '.
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A. Canstant Maney Incames

Gross Income, Marginal Tax Rate Average Tax Rate
All Earned
(1982 f) 1978-79 1979-80 1980-82 1978-79 1979-80 1980-82

5,000 33 30 30 9.7 7.1 5.1
10,000 33 30 30 21.3 18.6 17.6
15,000 55 40 30 27.9 22.9 21.7
20,000 70 50 45 36.4 28.5 26.7
25,000 75 55 50 43.7 33.1 31.2
30,000 83 60 55 49.6 36.9 34.6
50,000 83 60 60 63.0 46.1 44.8

100,000 83 60 60 73.0 53.1 52.3

B. Canstant Real Incames

Gross Marginal Tax Rate Average Tax Rate
Income
(1982 f) 1978-79 1979-80 1980-81 1981-82 1978-79 1979-80 1980-81 1981-82

5,000 ° 25 30 30 O 0.002 2.3 5.1
10,000 33 30 30 30 14.6 14.7 16.2 17.6
15,000 33 30 30 30 20.7 19.8 20.8 21.7
20,000 45 40 45 45 25.0 23.4 24.7 26.7
25,000 60 50 50 50 30.8 27.8 29.1 31.2
30,000 70 50 55 55 36.4 31.5 32.7 34.9
50,000 83 60 60 60 52.9 42.1 43.1 44.8

100,000 83 60 60 60 67.9 51.0 51.5 52.3

Source: Own calculations based on Inland Revenue Statistics , 1981, tables A.1 and A.2; Economic Trends, March 1982, p. 42.
Note: Tax rates are those applying to a married man with allowances of f2,000 plus the married man's allowance. In panel B the income level at 1982 prices
was converted to a money income for each year by the general index of retail prices for the third quarter of the year (midpoint of the fiscal year). The actual
tax schedule was then applied to the camputed money income level.
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which have risen since 1979 and both of which contribute to the tax
"wedge" between work and leisure. Marginal tax rates have, however,
fallen for individuals in the top two percentiles of the earnings distribu
tion.

The degree of progression in the 1980-82 rate structure is illustrated
also in figure 3.1, which shows marginal and average tax rates for a
married man. The figure shows the effect of the broad basic rate band on
the average rate curve, the slope of which changes nonmonotonically as
income rises. 7 The effect of the rate structure may be illustrated also in
terms of the net income elasticity curve, which shows the percentage
increase in net income corresponding to a1percent increase in gross
(pretax) income for a married man at different earnings leveis.

3.2.2 The Corporate Tax System

The United Kingdom provides an excellent case study for examining
the effects of different corporate taxes because of the frequent changes of
system since the war. In this respect the United Kingdom experience is
unique and may afford lessons for other countries.

The continuing debate on corporate taxation has been concerned with
three main issues. First, the relative taxation of dividends and capital
gains, and hence the incentives to use internai as opposed to external
finance, has been a matter on which successive governments have felt
sufficiently concerned to change the system of corporation tax. Since the
war, four different tax systems have been used. Second, the tax has
gradually been changed from one based on a measure of profits in the
direction of one based on cash flow. Concern about low levels of invest
ment, particularly in manufacturing, has led successive governments to
increase tax allowances for capital investment in fixed assets. From a
position after the war in which tax allowances approximated "economic
depreciation," the United Kingdom has nowarrived at a point where a
large proportion of investment qualifies for 100 percent first-year allow
ances. In addition, investment in particular "depressed" areas qualifies
for cash grants. Depreciation allowances and investment grants are dis
cussed further in sections 3.2.3 and 3.2.4, respectively. Third, the in
flationary experience in the 1970s raised questions about the appropriate
definition of the corporate tax base. By then the tax base had already
moved far enough from any concept of economic profits that the issue of
adjusting profits for inflation was confused with the desirability of moving
to a cash flow basis of corporation tax. Inflation causes particular prob
lems for the taxation of inventory profits, and a temporary system of

7. The nonmonotonicity would be even more apparent were national insurance con
tributions included. Because of the ceiling on the level of earnings on which contributions
are paid, the marginal tax rate actually falls at a leveI of earnings below that on which the
higher rates of tax are charged.



Income tax structure in the United Kingdom, 1980-82: married man. From Inland Revenue Statistics,
1980, chart 1.5.
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relief (stock relief) was introduced in 1974. Successive chancellors of the
exchequer promised that a permanent reform was just around the corner
and waited for the accounting profession to agree on a system for
accounting in an inflationary period. But in the absence of a clear consen
sus, further changes were introduced in 1981, and the government implic
itly acknowledged that the appropriate reform of' corporation tax no
longer depended upon the deliberations of the accounting profession.

The number of changes, and their size, mean that the United Kingdom
has experimented with corporate taxation in so many ways that it is highly
misleading to represent the effects of the corporate tax system by a single
tax rate, namely the statutory rate of tax. We discuss below the economic'
consequences of some of the changes. Nor have the changes led to a
stable ·system. In 1982 the government published a green paper on
corporation tax (Corporation "tax 1982), which set out a number of
avenues for reform. The green paper drew attention to the problems with
the present system, but it is clear that a further period of debate will
precede any new legisiation. It is likely that future reform will be under
taken by the party or parties to emerge victorious from the next election.
The only safe prediction is that there will indeed be future legislation on
corporation tax.

In the postwar period, four corporate tax systems have been tried.
Between 1947 and 1958 a two-rate system was in force, in which undis
tributed profits were taxed at one rate of profits tax and distributed profits
were taxed at a higher rate. The second system, in force between 1958
and 1965, abolished the differential element in profits taxation. Both
distributed and undistributed profits were taxed at a single rate. In
addition, shareholders were given credit for tax paid on dividends at the
corporate leve!. In effect, this was an imputation system in which the rate
of imputation was set equal to the basic rate of income tax. Although
similar in principle to the two-rate system, the system in force between
1958 and 1965 had the effect of reducing the tax burden on dividends
relative to that on retentions.

The advent of a Labour government in 1965 saw the introduction of a
straightforward system of corporation tax.' Under this system profits were
taxed at a single rate of corporation tax, and the shareholders were
charged income tax on dividends and capital gains tax (introduced at the
same time) on realized capital gains. The change raised the tax bur·den on
dividends relative to that on retentions. But in 1973 the Conservative
government went back to an imputation system with a single rate of
corporation tax and an imputation rate equal to the basic rate of personal
income tax. This system is still in force, and since 1974 the rate of
corporation tax has been constant at 52 percent. The rate of imputation
is, in practice, kept equal to the basic rate of tax to reduce the number of
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taxpayers from whom additional tax on dividends must be sought and to
whom refunds must be paid. Shareholders whose marginal tax rates are
greater than the basic rate thus pay additional personal taxes on divi
dends, and shareholders whose personal tax rates are less than the basic
rate 'receive refunds. The only shareholders for whom the marginal tax
rates are less than the rate of imputation are those with a zero· tax rate,
and the bulk of these consist of pension funds and the pension business of
life insurance companies. Such bodies receive regular and substantial
refunds from the Inland Revenue under the imputation system. The
principle of the system is that part of the corporate tax bill is regarded as
income tax at the basic rate on distributions of dividends.

To prevent tax avoidance, companies must pay income tax at the basic
rate to the Inland Revenue when dividends are distributed. Such pay
ments are made in advance of the date when corporation tax would
normally be paid, and since they are also part of the corporate tax bill,
they are terrned advance corporation tax.(ACT). Since part of the corpo
rate tax bill is effectively income tax at the basic rate on distributed
profits, it makes sense to regard this part of company taxes as really
personal taxation. This element, which is equivalent to advance corpora
tion tax, would be paid as income tax even if corporation tax were
abolished. Hence the total of company taxes minus ACT is usually
terrned "mainstrearn" corporation tax, and it is this figure that is equiva
lent to the revenues from corporate income tax under a classical system.

The imputation system provides credit to the shareholders for tax paid
on their behalfby the company. But when companies have no tax liability
it is necessary for the prevention of tax avoidance that imputation relief
be withdrawn. This is nowaserious problem in the United Kingdom
because, in any year, approximately half of all companies have no main
stream corporate tax liability . This arises from the generous first-year
allowances and the deductibility of nominal interest payments. To pre
vent tax avoidance, the Inland Revenue must collect "advance corpora
tion tax" on dividends that, for companies with zero mainstream tax
liabilities, cannot then be credited against payments of corporation tax
(although the unrelieved ACT can be carried forward). This unrelieved
ACT has been the subject of g~~at concern, but the concern has been
largely misplaced. The principle of i~putation is that relief can be
granted only for tax paid by the company. To do otherwise would create
further possibilities for tax avoidance (for a detaiIed analysis see King
1977, chap. 4). The problem ofunrelieved tax liabilities has nothing to do
with ACT as such but concerns the result of an asymmetric tax system
that taxes positive profits but does not provide refunds on tax losses. Of
course such losses may be carried forward, but in the United Kingdom
there are many companies with substantiai cumulative losses that have no
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immediate prospect of seeing a positive taxable income. In the absence of
full loss offset, unrelieved ACT will continue. 8 Even for companies that
do not pay dividends (and hencedo not pay ACT), unrelieved losses will
be a serious problem. This is one of the practical problems that are likely
to stimulate the demand for reform in the futuret An imputation system is
difficult to reconcile with a tax base under which many companies have no
positive taxable income.

For small companies there are speciallower rates of corporation tax,
and special rates apply also to cooperative and building societies and to
insurance companies. The taxatian of insurance companies is discussed
below in section 3.2.10. In 1980, small companies whose total profits were
less than f80,000 were taxed at the lower rate of 40 percent. Since the
floor for the full rate is low and the difference in rates is small, we shall
takethe basic statutory rate of 52 percent as the marginal tax rate on the
corporate sector in 1980.

To illustrate the effects of the frequent changes in the corporate tax
system, we present two series of tax rates in table 3.4. The first is the
marginal tax rate on retained earnings (defined as ,. in chap. 2), and the
second is the opportunity cost of retained earnings in terms of gross
dividends forgone (defined as ein chap. 2). This latter variable relates to
the relative tax burden on dividends and retained earnings. The table
shows the values of these two variables over the period 1947-80. There
has clearly been substantiai variation in bothrates during this time. The
figures shown in the final row for 1980 are those used in our comparative
study. As discussed in chapter 2, the value of 6 is unity divided by unity
minus the rate of imputation. In the United Kingdom, the rate of imputa
tion has b'een set equal to the basic rate of income tax, and at a rate of 30
percent this implies a value for e of 1/(1 - 0.3) = 1.429.

3.2.3 Tax Allowances for Depreciation and Inventories

The effective rate of corporate taxation on investment income depends
critically upon the depreciation allowances granted both on fixed invest
ment and on investment in inventories. The United Kingdom system is
complicated by the multiplicity of ways depreciation is treated. For many
years depreciation' allowances have been becoming more and more
generous, and now 100 percent of all investment in plant, machinery,
ships, and aircraft can be written off in the first year of purchase (immedi
ate expensing). Industrial buildings received a first-year allowance of 50
percent in 1980 (increased to 75 percent in 1981), and in addition special
cash grants are available for investment in the assisted regions for both

8. Unrelieved ACT could continue also for companies with substantiaI overseas income
on which they were entitled to a credit for foreign tax paid. For companies that are not "tax
exhausted" but pay gross dividends in excess of taxable profits, there is a further restriction
on the amount of ACT that can be recovered.
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Table 3.4 Corporate Tax Rates, United Kingdom, 1947-80

Year l' e Year l' e

1947 0.50500 1.581 1965 0.40000 1.527
1948 0.50500 1.581 1966 0.40000 1.000
1949 0.50500 1.570 1967 0.41875 1.000

1950 0.52750 1.550
1968 0.44375 1.000

1951 0.52750 1.361
1969 0.43125 1.000

1952 0.51000 1.356 1970 0.40625 1.000
1953 0.51500 1.333 1971 0.40000 1.000
1954 0.45000 1.311 1972 0.40000 1.257

1955 0.45000 1.277
1973 0.49000 1.460

1956 0.45375 1.190
1974 0.52000 1.515

1957 0.45500 1.183 1975 0.52000 1.538
1958 0.47000 1.521 1976 0.52000 1.527
1959 0.48750 1.633 1977 0.52000 1.504

1960 0.50625 1.633
1978 0.52000 1.460

1961 0.53125 1.633
1979 0.52000 1.429

1962 0.53750 1.633
1980 0.52000 1.429

1963 0.53750 1.633
1964 0.56250 1.667

Source: Own calculations as described in the text.

machinery and industrial buildings. No depreciation allowances, how
ever, are given for land and commercial buildings (except for hotels and
commercial buildings in enterprise zones), because such assets are
assumed to retain their value. The effect is that most investment by
industrial companies qualifies either for immediate expensing or for
greatly accelerated depreciation. When combined with the fact that
nominal interest payments are deductible, this means that the treatment
of such investment where it is debt financed is exceedingly generous.

In terms of the notation in chapter 2, for the asset machinery the value
of f2 equals unity and fl equals zero in all three industry groups. This is
because machinery receives 100 percent first-year allowances and hence
receives no annual depreciation allowances. In the case of buildings, as
already noted, a distinction is made between industrial and commercial
structures. Industrial buildings receive a first-year allowance at an
accelerated rate, and the remaining amount is depreciated for tax pur
poses on a straight-line basis (currently 4 percent per annum). We
assume, therefore, that for buildings in the manufacturing and other
industrial sectors, the values for bothfl andf2 are 0.5. In the commercial
sector we assume a value of zero for both para~eters for all investments
in buildings other than hotels . The latter receive an initial allowance of 20
percent, and 4 percent per annum write-down allowances on the remain-



44 The United Kingdom

der. Inland Revenue data suggest that 5 percent of new commercial
buildings are new hotels. Hence we taket! to be 0.04 andt2 to be 0.01 in
commerce.

For most of the postwar period, inventories were taxed on a FIFO basis
(first in, first out). Both accounting and tax systems were based on
historical cost ~ccountingprinciples. But the experience of rapid inflation
in the late 1960s and throughout the 1970s led to increasing concern over
the appropriate tax treatment of inventories. Over the decade 1970-79,
as mentioned earlier, the average annual rate of increase of the consump
tion goods deflator was 12.8 percent, and that of the investment goods'
deflator was 14.3 percent. This represents an inflation rate significantly
higher than the rates for the other countries in our study. The govern
ment appointedan inflation accounting committee (the Sandilands Com
mittee), which reported in 1975. This report led to a continuing debate in
the accounting profession, and the government postponed permanent
reform of the tax system in the hope that the accounting profession would
come up with an agreed set of principles. Because the tax system is not
based on profits anyway (one difference being accelerated depreciation
for tax purposes), the relevance of a new accounting standard to the tax
base is unclear. In 1974 some temporary relief for the tax burden' on
inventories was introduced. Significant changes to this temporary scheme
were introduced in 1981, and these affected liabilities for the year 1980
81. Before 1980, companies were allowed to deduct for tax purposes the
excess of the change in the book value of inventories over 15 percent of
trading profits measured after depreciation allowances for tax purposes. 9

The increase in the book value of inventories in any one year consists of
the inventory valuation adjustment (termed stock appreciation in the
United Kingdom) plus the value of the net physical investment in inven
tories. The initial idea was to take the former component out of the tax
base but to leave in the latter. Since no simple method could be intrö
duced quickly for distinguishing between the two components, the tem
porary scheme merely gave relief for the whole of the increase in the book
value beyond a figure that was thought to be a rough average of the value
of physical investment in inventories for the economy as a whole. This
figure was taken to be 15 percent of net trading profits. At the margin,
however, the scheme not only offered relief for the effect of inflation, but
also granted immediate expensing on the purchase of inventories. In this
period it is appropriate to assume that inventories were taxed according
to LIFO principles (last in, tirst out) and that the'value oft2 was equal to
unity. The other depreciation rate variables are set to zero.

9. When stock relief was tirst introduced in 1974, the allowable deduction was the
change in the book value of inventories less 10 percent of trading profits measured before
tax depreciation allowances. .
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The scheme was modified in 1980 because immediate expensing of
marginal purchases of inventories means that, when inventories are run
down, the relief is "clawed back." The prospect of clawed-back relief
threatened to reduce corporate cash flow when there was substantiaI
disinvestment in inventories in 1980-81, and so the scheme was altered.
Under the modified scheme no relief on physical increase in inventories
was allowed as a tax deduction, and a method of restricting relief to the
increase in book value resulting only from inflation was introduced. The
rate of inflation used in these calculations is not an average rate of
inflation but a rate relating to inventories themselves: companies must
use an "all inventories index" the government has devised for the pur
pose. Relief is then calculated by multiplying the closing value of inven
tories at the end of the preceding year (less a small de minirnus amount)
by the proportionate increase in the index. As explained in chapter 2, our
calculations assume a uniform inflation rate, and we ignore changes in
relative prices. Given this assumption, the new scheme is equivalent to a
system under which inventories are taxed on LIFO principles but in
which the increase in the volume of inventories is no longer deductible.
Hence the value of 12 is zero. The tax treatment of inventories does not
vary from one industry to another.

The above system of depreciation allowances for' fixed assets and for
inventories is supplemented by a system of cash grants for investment in
particular regions. We discuss these schemes in section 3.2.5.

3.2.4 Estiinates of Economic Depreciation

The extent to which the tax system acts as a deterrent or an incentive to
investment depends to a large extent on the relation between tax allow
ances for depreciation and the true or "economic" rate·of depreciation.
The former were analyzed in section 3.2.3, and here we discuss the
construction of estimates of economic depreciation for the different types
of asset examined in this study.

In chapter 2 we assumed that assets depreciate at a constant exponen
tial rate, denoted by Ö, and showed that, if economic depreciation did in
fact follow a different path, it could be approximated by an equivalent
rate of exponential decay. For example, if economic depreciation is truly
straight line (which means that an asset depreciates by a constant amount
1/L each year for L years), then the equivalent rate of exponential decay
can be approximated by 2/L (see chap. 2). This result is useful because
the United Kingdom national accounts assume straight-line depreciation
when capital stock estimates are made. Given lifetimes for each asset, we
can compute equivalent exponential rates of depreciation.

Since there exists the possibility of replacing parts of a machine and
thereby modifying or improving its operation, the definition of the service
life of an asset is not unambiguous. Nevertheless, assumed average
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service lives have been estimated in the United Kingdom for the purposes
of the national accounts, although the source of these estimates is not
always clear. Hefore the Second World War, the Inland Revenue occa
sionally surveyed businessmen and engineers to determine average ser
vice lives of capital goods. These estimates were used to construct a
schedule of declining balance rates at which fixed assets could be depreci~

ated for tax purposes (these are given in Board of Inland Revenue 1953).
In his pioneering study of capital stock in the United Kingdom, Redfern
(1955) used the Inland Revenue data, together with figures usedfor
accounting purposes in some publicly owned industries, to compute
capital consumption and the net capital stock. The Redfern estimates
have become the basis of national accounts statistics, in part because of
the absence of other studies and in part because of the irrelevance of tax
allowances that now bear no relation to economic depreciation.

In the mid-1960s the Central Statistical Office reviewed the assump
tions about asset lives using a range of miscellaneous data such as surveys
conducted by trade associations and information provided by engineers
and accountants (see Griffin 1975, 1976). The surprising feature of this
review was that there appeared to have been no significant reduction in
asset lives over the previous thirty years. This is an important finding
because the asset lives assumed in the United Kingdom are undoubtedly
longer than those used in the construction of national accounts in some
other c.ountries (see for example King and Mairesse 1982). One explana
tion is that the rate of growth of realiabor costs in manufacturing has
been much lower in the United. Kingdom than in most of her competitors,
and so the age at which it is optimal to scrap a machine is higher in the
United Kingdom. In addition, as Griffin (1976) points out, "the United
Kingdom has a reputation for making its machinery last."

To compute asset lives for the different assets and industries in our
classification, we used data on asset lives for a large number of assets both
in manufacturing (Griffin 1976) and in nonmanufacturing (supplied by
the Central Statistical Office). For almost all buildings in every industry,
the average lifetime is assumed to be eighty years. This implies that the
equivalent annual r~te of exponential decay is equal to (2/80) = 0.025. In
the case of machinery, however, there are wide variations in the composi
tion of investment among industries. Machinery is not ahomogeneous
quantity, and asset lives vary across industries. The importance of vehi
cles, which typically have shorter lives than fixed plant, varies from

j industry to industry, and within the category "vehicles" there are differ
ences between trucks, ships, and aircraft. Lack of data on the composi
tion of investment in vehicles led us to assume that all such investment
had a life of ten years. This is too short for aircraft and ships, but much
investment of this kind is in the public sector and so is excluded from our
study. The assumed equivalent anntiai rate of exponential decay for
vehicles is therefore equal to 0.20.
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Table 3.5 Assumed Lifetimes of Machinery Excluding Vehicles

Life Length
(L)

Depreciation
Rate
(2/L)

Share of Fixed Plant

Manufacturing Commercial

5
16
19
25
34
50

.400

.125

.105

.080

.059

.040

.047

.018

.058

.181

.503

.193

o
.060

O
.540
.280
.120

1.000
Weighted average depreciation rates
Manufacturing .079
Commerce .072

1.000

Source: Own calculations, based on unpublished Central Statistical Office data.

Investment in machinery excluding vehicles is classified into any one of
severallifetime categories. The proportion of net capital stock in both the
manufacturing and the commercial sectors corresponding to each lifetime
is shown in table 3.5. Column 2 shows the equivalent depreciation rates
for each lifetime, and the average depreciation rate was computed by
weighting the individual depreciation rates by their share in net capital
stock. 10 The weighted averages are 0.079 for manufacturing and 0.072 for
the commercial sector. Data were not available for "other industry," and
we. have assumed that the rate was the same as that for manufacturing.
Finally , the rates for vehicles and for machinery excluding vehicles were
averaged using their shares in net capital stock as weights. These are
shown in the final column of table 3.6. The depreciation rate is much
higher in the other industrial sector because of the relative importance of
vehicles in this sector, particularly in construction.

The matrix of depreciation rates by asset and industry (see Appendix
A) contains the estimates for machinery, our assumed values of 2.5
percent per annum for buildings, and an assumed rate of zero for inven
tories.

3.2.5 Investment Grants and Incentives

The experience with investment grants and incentives in postwar Brit
ain has been one of continuous change and experimentation. Both the
magnitude and the nature of incentives to investment have altered fre
quently; with use being made of cash grants as weIl as increasingly
generous tax allowances. In particular, all investment in manufacturing,
construction, and extractive industries qualified for investment grants

10. Note that it is the depreciation rates (2/L) that are averaged, not the asset lives.
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Table 3.6 Depreciation Rates for Machinery Including Vehicles

Machinery Vehicles

Sector

Manufacturing
Other industry
Commerce

Share in
Capital
Stock

.976

.384

.913

Depreci
ation
Rate

.079

.079
'.072

Share in
Capital
Stock

.024

.616

.087

Depreci
ation
Rate

.20

.20

.20

Total
Average
Depreciation
Rate

.0819

.1535

.0831

Source: Own calculations, based on unpublished Central Statistical Office data.

between 1966 and 1970, when grants ranging between 20 and 45 percent
were available. In section 3.2.3 we described the current regime of tax
allowances for investment, and here we focus on cash grants. At present
most grants available in the United Kingdom arise from two types of help
for industrial investment, regional assistance and national selective assist
ance. Grants are nontaxable receipts.

As its name implies, the purpose of regional assistance is to stimulate
industrial investment in those areas suffering from high unemployment
the so-called depressed areas. Certain areas have been designated
assisted areas (of which there are several categories), and regional assist
ance is provided only for fixed investment within the designated areas.
The major form of this aid is given in the form of regional development
grants, which amounted to f490.5 million' in the financial year 1980-81.
The designated assisted areas are classified into three categories: special
development areas, developmentareas, and intermediate areas. In 1979
the incoming Conservative government announced agradual reduction
of the geographical size of these ,assisted areas (principally of the in
termediate areas), although the scheme itself was maintained. In all
assisted areas grants are made toward capital expenditure on new build
ings that are used for "qualifying activities." In terms of our industrial
classification, qualifying activities fall principally within the manufactur
ing sector, with the exception of construction, which is in the "other
industrial'" sector~ In addition, in the special development areas and
development areas, grants are awarded for capital expenditure on new
machinery employed on the premises and used for the same "qualifying
activities." Unlike other forms of assistance (regional or national), re
gional development grants are given at fixed statutory rates, the values of
which are shown in table 3.7.

In addition to regional development grants, which are available auto
matically on qualifying expenditure, investment projects undertaken in
assisted areas may be eligible for discretionary selective assistance under
section 7 of the 1972 Industry Act. Similarly, on ~ national basis, invest- ,
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Table 3.7 Rates of Regional Development Grants
(%)

Rate of Grant

Asset

Machinery
Machinery
Machinery
Buildings
Buildings
Buildings

Area

Special development area
Development area
Intermediate area
Special development area
Development area
Intermediate area

Before 31
July 1980

22
20
O

22
20
20

From 1
August 1980

22
15
O

22
15
O

Source: Department of Trade and Industry.

ment, wherever undertaken, may qualify for discretionary support under
section 8 of the 1972 Industry Act. These discretionary grants are usually
awarded at a rate of between 5 and 15 percent of the initial investment.
During the year 1980--81, new assistance under section 7 amounted to
f105.5 million, and that under section "8 amounted to f7.5 million. This
total of fl13 million is only 21 percent of the amount provided for
regional development grants. Many of the selective assistance schemes
have been eliffiinated since 1979, and actual payments over recent years
have been higher than the figure for section 8 assistance shown above,
reflecting the gradual withdrawal of the scheme.

A new scheme of enterprise zones, as yet very limited in scope, was
introduced in the 1980 budget. The aim of the scheme is to offer a range of
tax concessions to encourage businesses (particularly small businesses) to
generate activity in derelict areas of the urban conurbations. Within these
enterprise zones, companies are exempt from rates (property taxes) and
receive 100 percent tax allowances for investment in buildings in addition
to the allowances on machinery to which all companies are entitled. They
are also exempt from the need to comply with a range of administrative
procedures on planning, industrial training, and certain other matters.
Because the amount of investment in such zones is still negligible in
relation to total investment, we shall ignore these incentives in our
calculations. It is also plausible that, given the size ofenterprise zones,
the incentives are capitalized into land values and hence rents. But the
idea of enterprise zones has attracted interest in the light of concern with
inner-city problems, and the success of the scheme will be watched
closely in coming years.

Grants and subsidized loans for particular investment projects are also
available from a variety of other sources, including the EEC and govern
ment agencies such as the National Enterprise Board, the British Steel
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Corporation (Industry), Ltd., and a range of Scottish, Welsh, and North
ern Irish government bodies. The approach taken here is, however, to
make a conservative assumption about the grants firms expect would be
forthcoming on additional investment projects. We shall ignore all discre
tionary grants and analyze only grants paid at fixed statutory rates on
well-defined activities. Only regional development grants satisfy these
conditions. This means we shall be understating the magnitude of invest
ment grants that wouid, in practice, be paid out and hence overstating the'
effective marginal tax rate on capital income. But regional development
grants are far and away the most important and dependable form of:

. assistance to investment provided through channels other than the tax
system.

Using the notation of chapter 2, therefore'!3 is equal to the proportion
of investment made in the assisted areas, and g is equal to the average rate
of regional development grant. For the commercial sector, the value of!3
is zero for all three assets. None of the qualifying activity is contained in
this sector. (Note that the value of g is irrelevant when!3 equals zero.) No
grants are paid' on investment in inventories, which leaves industrial
investment in both machinery and buildings. c·

For manufacturing and other industrial companies, data are available
on the amount of grant paid, classified according to qualifying activity, by
area and by asset. This information, together with the rates of grant
shown in table 3.7, allow us to make an estimate of the average rate of
grant and the amount of investment within the assisted areas for each
asset. These data were obtained from the annual reports of the Industry
Act of 1972. For each asset in each industry, the grants paid were grossed
up by the statutory rate of grant to obtain an estimate of total qualifying
investment expenditure. The statutory rates were taken to be a simple
average of the figures in the two columns of table 3.7; because the date
when the rates changed was roughly halfway through the financial year
1980-81, to which the figures on grant payments refer. These statutory
rates were then weighted by the investment shares in the different areas
to obtain an average rate of grant for each asset. It was not possible to do
this separately for manufacturing and for other industrial groups, and the
distribution of qualifying investment by type of area was assumed to be
the same for the two sectors. The resulting estimates of the effective rates
of regional development grant are 19.46 percent for machinery and 14.76
percent for buildings. To obtain the proportions of investment expendi
tures that were eligible for the grant, we camputed the ratio of total
qualifying investment expenditure to the value of investment as a whole
(from the national accounts) in each asset and industry. These calcula
tians are shown in table 3.8. The values of!3 and g used in later calcula
tions are shown in table 3.9.
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Table 3.8 Investment Eligible for Regional Development Grants, 1980
, (f million)

Machinery Buildings

Eligible investment
Manufacturing 1,826.8 873.5
Other industry 12.00 8.5

, Total investment
Manufacturing 5,659.0 1,064.0
Other industry 3,385.0 1,157.0

Proportion eligible (13)
Manufacturing 0.323 0.821
Other industry 0.004 0.007

Source: Own calculations based on "Annual Report of the Industry Act, 1972, for the year
ended 31 March 1981," HMSO, July 1981 (appendix 2, table 1). National Income and
Expenditure, 1981, tables 6.3 and 10.8.

Table 3.9

Sector

Investment Grant Parameters

Machinery Buildings Inventories

Manufacturing
Other industry
Commerce

A. Rate of Grant
.1946 . .1476
.1946 .1476

O O

O
O
O

B. Proportion of Investment Receiving Grant
Manufacturing .323 .821 O
Other industry .004 .007 O
Commerce O O O

Source: Own calculations as described in the text.

3.2.6 Local Taxes

The only local tax in the United Kingdom is called "rates." Rates are
levied by local authorities on "immovable property," which, apart from
very small amounts of immovable plant, consists of buildings. They differ
from conventionai property taxes in that they are a tax on the benefit of
occupation and can be avoided by leaving a building empty. 11 The reform
of the rating system attracts perennial interest, and there have been
frequent discussions about the implications of moving to alternative
sources of revenue for local authorities, such as a local income tax.

11. The picture is a little more complicated in that local authorities have discretion to
levy a rate on unoccupied property (after six months of nonoccupation for a new building
and three months for a building previously occupied). About halt of local authorities take
advantage of this discretion.



52 The United Kingdom

The basis of rates is the "net annual value" of the property, which is
intended to be the amount for which the property might be let if the
tenant was responsible for all repairs. A single rate of tax is then set that
applies to all property within a particular localauthority. It is a strictly
proportional tax, so that the marginal tax rate is equal to the average rate.
There are two difficulties in estimating the average tax rate for the nation.
First, the tax rate varies from one local authority to another, and there is
almost no information on the distribution of capital stock by asset and
industry among authorities. Second, the basis of the tax is not current
market values, because the ratable value of a property is revised only
periodically, and the last revaluation was in 1973. 12

The method used to estimate the average marginal tax rate was to
divide the yield of total nondomestic rates by the net stock of buildings
valued at current replacement cost in the private industrial and commer
cial sectors. In 1980-81 commercial and industrial rates were f3,408.6
million (figure supplied by the Chartered Institute of Public Finance and
Aceountaney). The value of private net capital stock in buiIdings other
than dwellings at the end of 1980 was f 138.4 billion (table 11.11 of
National Income and Expenditure, 1981). This gives an average corporate
wealth tax rate on buildings of 2.46 percent. We shall assume that the tax
rate was the same in the corporate as in the unincorporated sector, and
that the buildings of all three of our industrial sectors were identical1y
distributed among the various Ioeal authorities, so that the rate of tax may
be assumed to be the same for each industry.

The economic effeets of rates on a marginal investment project are
assumed to be equal to that of a tax on corporate weaIth held in the form
of buildings. This makes no assumption about the incidence of the tax,
but it does ignore any additional benefits the companies might receive by
way of publicly provided services such as sewerage or new roads. The
rates of corporate wealth tax assumed in our study are therefore equal to
2.46 pereent for wealth in the form of buildings and zero for wealth in
maehinery and inventories.

3.2.7 Wealth Taxes

There are no personal wealth taxes in the United Kingdom, and the
value of the wealth tax parameter, wP ' is therefore equal to zero for all
three ownership groups. Furthermore, apart from Iocal authority rates
(diseussed in the previous section), there are no eorporate weaIth taxes .
. The distinction between taxes on income and taxes on capital is not

elear-eut.·Our study, however, does not require such a distinction pro
vided all of the appropriate taxes are taken into aecount in our computa-

12. In contrast to the United States, though, revaluations have always been synchro
nized and made on a consistent basis.
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tions. Since our formulas include taxes on capital gains, taxes on invest
ment income (including the inflationary component), and taxes on
wealth, this objective is attained. The only tax omitted is that on transfers
of wealth, in the form of either taxes on inheritances or taxes on gifts.

The taxation of transfers was reformed in Britain in 1975 with the
introduction of capital transfer tax. One important change was made at
this time, namely the extension of the taxation of estates to cover inter
vivos gifts. Before 1975 lifetime gifts were not taxed, but to prevent gifts
made "in contemplation of death" from avoiding tax altogether it was
necessary to include gifts made just before death in the taxable estate.
Before it was replaced, estate duty included gifts made within seven years
of death in the tax ,base, albeit on a sliding scale. Since then a number of
concessions have been introduced, and lifetime gifts are now taxed at
much lower rates than transfers on death. For most of the rate bands,
lifetime transfers are taxed at one-half the rate applying to transfers on
death, except at the highest leveis, where the maximum rates are 50
percent for lifetime transfers and 75 perceIit for estates. But these high
marginal rates are reached only on transfers of more thanf2.5 million,
and this takes no account of the substantiai concessions that exist for
particular types of asset. These concessions are largely for small
businesses and agriculturai property. The net effect of these changes in
legislation since 1975 has been to render capital transfer tax as ineffective
a tax as the estate duty it replaced. The revenue has been falling in real
terms, and changes between 1979 and 1982 willlead to further reduction.
For further discussion of capital transfer taxation in the United Kingdom,
see Kay and King (1983) and Sutherland (1981).

3.2.8 Household Tax Rates

In this section we describe the calculations of marginal tax rat~s on
both dividend and interest income and also on capital gains received by
the personal sector . Investment income is liable to income tax at the basic
and higher rates, and also to an investment income surcharge on income
over a certain amount (see section 3.2.1). Capital gains are liable to
capital gains tax.

To compute average marginal tax rates in the household sector, it was
necessary to examine income tax and investment income surcharge sepa
rately. To calculate the average marginal income tax rate on investment
income, we need a distribution of both dividend and interest income by
taxable income. Then, given the tax schedule, we can compute the
distribution of marginal tax rates. The available data, however, provide a
distribution of dividend and interest income only by "total net income"
rather than by taxable, or assessed, income. Total income is income less
certain deductions for tax purposes but before allowable interest deduc
tions, life insurance premium relief, and personal allowances. Hence we
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require a correspondence between levels of total income and levels of
assessed income.

To construct this correspondence, we assume that the ranking of
individuals by total net income is the same as by assessed income.
Observations on the two distributions may be obtained from Inland
Revenue Statistics , which provides the distribution of taxpayers by as
sessed income and by total net income. The aim of the exercise is to find
the level of total income that corresponds to each tax threshold level. In
this way the distribution of investment income can be reclassified as a
distribution by bands of taxable income. In each band there is a unique
marginal tax rate, and the distribution provides weights from which we
may calculate the average marginal tax rate.

To construct the correspondence between the two distributions, we
need a continuous distribution, and we follow the assumption of Orhnial
and Foldes (1975) and King (1977, Appendix A) that income is distrib
uted according to a Pareto distri1;>ution. Thus, if the logarithm of income
is plotted against the logarithm of total number of people with incomes in
excess of each level of income, the result is approximately a straight line.
We obtained two separate straight lines-one for the ~istribution of
assessed income arid the other for the distribution of total income.
Together these lines enable us to read off the level of total net income that
corresponds to any given level of assessed income. In turn, this enables us
to express the tax thresholds for each band in terms of total net income,
and we further assume that all persons who fell below the threshold for
the higher rates of tax were liable to tax at the basic rate. It is unlikely that
a substantiaI proportion of investment incomeaccrued to people whose
total taxable income was below the personal allowance, but to the extent
that such income existed we have slightly overestimated the marginal tax
rates applicable to personal sector receipts of dividend and interest
income. The average marginal tax rates on dividend and interest income
were calculated as·the weighted average of the marginal tax rates, with
weights given by the proportions of dividend and interest income, respec
tively, accruing to recipients in each tax bracket.

Data on the distributions were obtained from Inland Revenue Statistics
for 1980 and the Survey of Personal Ineomes for 1977/78. A distribution
for dividend income is given, but the distribution for interest income we
used was that for' 'investment income taxed at source other than dividend
income and building society interest. " This category of income includes
not only interest income from corporate securities but also interest from
government bonds. But there is no alternative source of data to enable us
to obtain a distribution of interest income from the corporate sector
alone. The latest year for which data on the relevant distributions were
available was the tax year 1977-78.
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Using the method above, the estimated average marginal tax rate on
dividend income was 48.6 percent. To obtain the values for later years,
we assumed that the real distribution of dividend and- interest income
remained unchanged. The distribution for 1977-78 was increased in
money terms by the percentage increase in total dividend payments in
each year, and, using the relevant tax schedules, we computed a new
distribution of marginal tax rates for subsequent tax years. In the tax year
1980-81, we obtained estimates of 39.0 percent for the average marginal
income tax rate on dividend income and 38.2 percent for that on interest
income. These are clearly substantially below the values for 1977-78, and
the reason is the reduction in the top income tax rate and the increase in
thresholds for the higher rates of tax introduced in the 1979 Conservative
budget.

The next step is the computation of effective rates of investment
income sureharge. There are no reported distributions of dividend or
interest income by range of investment income sureharge. We computed
the effective marginal rates indirectly by calculating the average marginal
rate of surcharge on total investment income and using this as the
appropriate rate. Data are available on the distribution of total invest
ment income, and also on the amount of investment income surcharge
paid on it, by total net income. These may be converted into distributions
by assessed income rather than total income using the method described
above. In addition, Inland Revenue Statistics provides the number of
taxpayers liable to each of the different rates of surcharge classified by
assessed income. ·Using this information, along with knowledge of the
rate schedule, it is possible to compute the average marginal rate of
investment income surcharge for each of the assessed income braekets.
From these rates an overall average marginal rate may be computed as
follows. Let the investment income surcharge schedule be parameterized
by the most general form used in practice:

Range of Net Investment
Income, Lower Limit [

O
RI

R3

Rate of Surcharge
(%)

t1

t2
t3

Note that t1 is typically zeto, and let

nI = the number of income tax payers liable to a marginal rate of t1
n2 = the number of income tax payers liable to a marginal rate of t2
n3 = the number of income tax payers liable to a marginal rate of t3
se = total amount of surcharge paid
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Il = the amount of total investment income received by persons taxed at
a marginal rate of t1

I z = the amount of total investment income received by persons taxed at
a marginal rate of tz

13 = the amount of total investment income received by persons taxed at
a marginal rate of t3 ,

with I = Il + Iz + 13.

Now the average marginal rate of surcharge, ma, is:

I1t1 + Iztz + I3t3ma = .
I

AIso:

se = I l t1 + R1nzt1 + (Iz - R l nz)tz + R1n3tl

+ (Rz - R1)n3tZ + (13 - RZn3)t3·

Therefore, in terms of observable variables,

ma = {Se - [R1nz + R1n3]t1 - [(Rz - R1)n3 - R1nz]tz
+ Rzn3t3} /I.

The final calculation is to allow for the fact that the distribution of
dividend (or interest) income by assessed income will not, in general, be
the same as that for total investment income. We have made some
adjustment for this by computing the average marginal rate of surcharge
for dividend and interest income as a weighted average of the average

"marginal rates of surcharge on total investment income for each of the
assessed income brackets. The weights used in this calculation were those
for the distributions of dividend and interest income by assessed income,
respectively, described above. Applying this method to the 1977-78
observations, the average marginal rate of investment income surcharge
on dividend income was calculated as 9.29 percent and that ,on interest
income as 8.74 percent.

Since this method of calculation is specific to the particular investment
income surcharge schedule, it does not lend itself conveniently to extrap
olation of effective marginal surcharge rates for the subsequent years in
which the schedule was different. This makes it difficult to estimate the
1980-81 "marginal tax rates with any great accuracy. The major change
was that the 1979-80 schedule was different from those in previous years.
The changes between 1977-78 and 1978-79 and again between 1979-80
and 1980-81 were small in real terms. Given the reduction in the number
of investment income ~urchargepayers (Inland Revenue Statistics , 1980),
we estimated the effective average marginal rates of surcharge in 1989 as
6.0 percent on dividend income and 5.5 percent on interest incoine.

The total average marginal rate of income tax applicable to dividends is
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the average marginal income tax rate of 39.0 percent plus the average
marginal rate of investment income surcharge of 6.0 percent. Together
these give a total marginal tax rate of 45.0 percent. The average marginal
tax rate on debt interest income is equal to 38.2 percent plus 5.5 percent,
which equals 43.7 percent.These figures are, in total, about twelve
percentage points below their respective values for 1977-78, before the
reductions in the 1979 budget. This estimate for the absolute reduction in
the effective tax rate on investment income is marked, and it contributes
substantially to the change in effective marginal tax rates on capital
income between the early 1970s and the early 1980s.

The Inland Revenue kindly performed for us some calculations with
their tax model and obtained a similar result, with a fall of twelve
percentage points in the marginal income tax rates on dividends between
1977-78 and 1979-80. The figures from the Inland Revenue tax model
were some five or six percentage points higher in each year than our
estimates. Part of this difference may arise from a different treatment of
the investment income surcharge, and so in section 3.4 we examine the
sensitivity of our results to the difference in estimated marginal tax rates .

. In any event, it is comforting that the results concerning the fall in the
marginal tax rate in recent years are similar. In the results of section 3.4
we shall use the figures 45.0 percent and 43.7 percent as the standard
values for the effective marginal tax rates of the household sector on
dividend and interest income, respectively. Part of the interest income of
households is received from banks, and the appropriate tax treatment of
this income is discussed in section 3.3.5 below.

The final task in this section is to compute the average marginal rate of
capital gains tax for the tax year 1980-81. We first calculate the nominal
tax rate, then convert it to an effective rate of tax on accrued capital gains.
Computation of the nominal rate was made using a distribution of real
ized gains on corporate securities byarange of total net realized gains (as
given in Inland Revenue Statistics , 1980).

Using this distribution, we may compute the average marginal capital
gains tax rate by knowledge of the rate schedule. Again, however, the
latest data are for the tax year 1977-78, and we assume that the real
distribution of gains remained unchanged between 1977 and 1980. The
money values of total net realized gains were adjusted by the change in
the "all share index" (Financial Statistics). This produced an average rate
of capital gains tax of 28.32 percent, very close to the maximum rate of 30
percent.

The second step is to convert this nominal rate into an effective accrued
tax rate (EAT rate). We employ the simple model of investor behavior
described in chapter 2, which is used in our model to calculate endoge
nously the ratio of the effective to the statutory rate. The model makes
the assumption that a constant proportion of accrued gains will be real-
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ized in each year and that the expected nominal rate of capital gains tax is
stationary. We use a value of 0.1 for the proportion of accrued gains
realized in each year (see King 1977 for an empirical justification of this
assumption). To illustrate the calculations, suppose that the discount rate
is equal to the observed 13.68 percent gross redemption yield on long
dated government securities during the tax year 1980-81. Then, using the
formula for the EAT rate of chapter 2, we obtain an effective accrued tax
rate of 13.6 percent. In the results presented in section 3.4, the interest
rate used to compute the effective accrued rate is endogenous and de
pends upon the particular combination being analyzed.

3.2.9 Tax-Exempt Institutions

One of the most significant developments in the taxation of capital
income since the Second World War has been the extraordinarily rapid
growth of the asset holdings of tax-exempt institutions. In large part this
represents the growth of pension funds and the pension business of life
insurance companies. From relatively small beginnings in the postwar
period, these funds now account for a substantiaI proportion of total
corporate securities, and this change is· documented in detail in section
3.3.4. In addition to pension funds, the tax-exempt group of institutions
includes charities and nonprofit .bodies. The size of such bodies has
remained fairly stable and hence has been declining as a proportion of the
tax-exempt group.

The comparative advantage of investment via the medium of tax
exempt institutions depends upon the extent to which households are
allowed to channel their private savings into such forms and upon the tax
burden imposed on the income accruing to directly invested personal
savings . The Inland Revenue has tried to limit tax concessions for private
savings to schemes associated with contractual savings through either
pensions or life insurance policies. But a great deal of complex anti
avoidance legislation has proved necessary to deal with "bogus" life
insurance policies involving only a very tenuous connection with insur
ance against loss of life. Changes in the personal tax system have altered
the relative advantage of tax-exempt institutions, and just as important
has been the change in the effective tax rate on capital income levied on
the personal sector by an unindexed tax system. The consequences of this
will be seen clearly in the results of section 3.4.

One of the main aims of this comparative exercise is to estimate the
effective marginal tax rates on capital income. Although the tax-exempt
ownership group might appear by definition to pay a zero tax rate, we
shall see that this is far from true. The effective tax rate on capital income
depends upon taxes collected at all stages, and the interaction between
the corporate and the personal tax systems means that, although the
tax-exempt group may pay no tax at one particular stage, the overall
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effective tax rate may be either positive or negative. In particular, high
personal tax rates in times of inflation have raised the pretax rate of
return to levels such that tax~exempt owners received, in practice, a

'substantial subsidy on capital income.

3.2.10 Insurance Companies

The third category of owner analyzed in our study is insurance com
panies. Insurance business is divided into three categories for tax pur
poses: nonlife "ordinary" insurance business, life insurance business, and
pension business. Nonlife insurance business income is taxed as ordinary
corporate income. Pension business is, as we have seen, tax exempt. Life
insurance business is taxed in a special way that distinguishes it both from
pension business and also from direct personal ownership by households.
In sections 3.3.4 and 3.3.5 we attempt to separate the pension and life
insurance components of insurance company holdings.

When a life insurance company purchases shares or other securities of
unit value for its policyholders, the effective acquisition cost to the
policyholder is only 1 - E, because tax relief is granted to the individual
on premiums paid to life insurance companies at rate E. Thevalue of E has
varied from year to year and has usually borne a stable relation to the
basic rate of income tax. In recent years it has been 50 percent of the basic
income tax rate. The 1981-82 figure was E = 0.15. Although relief is
granted on policyholders' premiums only provided the premiums do not
exceed a certain proportion of income, we shall ignore this restriction. It
is unlikely to be binding on many investors, because of the additional
possibilities of tax-exempt contributions to pension funds.

When the income on the initial investment accrues to the insurance
fund it is taxed at a special rate, which for some time has remained at 37.5
percent. But on dividend income no corporate tax is paid, and the
effective tax rate is simply the basic rate of income tax deducted at source
by the company paying the dividend. We shall denote this special rate of
tax on life business by T/. Hence, if the fund earns a posttax return of
1 - T/ on its initial investment, this is equivalent to a posttax return of
(1 - E)(l - Te) on the policyholder's investment, where Te is the effective
tax rate on the capital income accruing to the policyholder. This implies
that

Therefore,

T/ - E
T =-

e 1 - E

The equation above defines the effective tax rate on capital income
obtained through the medium of a life insurance policy in terms of the
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statutory corporate tax rate on insurance companies and the rate at which
premiums may be deducted against tax by policyholders. Given the',
relevant values for Tf of 37.5 percent on interest income and 30 percent on
dividends, and given the value of 0.15 for E, the effective tax rates for
ownership by life insurance companies are 26.47 percent' on interest and
17.65 percent on dividend income. We shall use these values for the tax
rates of the ownership group "insurance companies."

The effective capital gains tax rate is derived in exactly the same way,
with the one difference that capital gains are taxed at the rate of 30
percent rather than the special corporate tax rate applicable to insurance
companies. Hence the effective nominal tax rate on the capital gains
obtained through life insurance companies is given by the formula above
with Tf set equal to 0.3. This gives' a nominal tax rate of 17.65 percent,
which is the same as that applying to dividends.

3.3 The Structure of the Capital Stock and Its Ownership

3.3.1 Data Limitations

The data described in the previous section may be used to compute the
effective tax rates on income from capital for any given combination of
asset, industry, source of finance, and ca:tegory of owner. These give
eighty-one different tax rates. Although the distribution of tax rates is
interesting in itself and will be described in detail in section 3.4, we shall
also compute weighted average marginal tax rates. To do this we need
weights for the relative importance of the different combinations. We
shall now describe the construction of the weights.

In the ideal outcome it would be possible to estimate individual weights
for all eighty~one combinations. Unfortunately, however, the cross
tabulations required for this are not available. In section 3.3.2 we de
scribe the construction of a matrix of proportions of capital stock tabu
lated by asset and industry for the nonfinanciai corporate sector.
Although we can obtain a classification of capital stock by asset and
industry, it is not possible to allocate these across sources of finance and

"categories of owner. The data on sources of finance (see section 3.3.3)
refer to the whole nonfinanciai corporate' sector, and we have not tried to
impute a particular source of finance to a particular type of investment.
Similarly, although we can produce a cross-tabulation by category of
owner and source of finance (distinguishing between the ownership of
debt and equity) , we are unable to obtain a classification of ownership by
industry or asset. Nevertheless, the weights constructed below provide a
broadly accurate picture of the relative importance of the different com
binations in terms of the proportions of the capital stock for which they
account.
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3.3.2 Capital Stock Weights

In calculating weights for each of the routes by which savings may be
channeled into investment, the first step is to compute weights for the net
capital stock in different assets and industries. The aim is to produce a
cross-tabulation of net capital sto~k by industry and asset.

Estimates of the capital stock are made by the Central Statistical Office
using the perpetual inventory method (for a fuller description see Griffin
1975). Depreciation is assumed to occur on a straight-line basis, and,. as
discussed in section 3.2.4, the assumed asset lives have changed very little
since Redfern's (1955) study. For all manufacturing industries, for exam
ple, buildings are assumed to have a life of eighty years, and most types of
machinery are assumed to have a lifetime of twenty-five years or more. In
table 3.10 we show the breakdown of net capital stock valued at current
replacement cost by four asset types (buildings, equipment, vehicles, and
inventories) classified by three industrial groups (manufacturing, other
industry, and distributive trades and other services, which here includes
financial institutions). Figures for the financial sector are shown sepa
rately because these are used ~below to make an adjustment for leased
assets.

Several difficulties arise in using the basic data in away compatible with
the aims of our study. The most important cancerns the treatment of
leased assets. These assets are typically purchased by financial institu
tions but used by manufacturing and other industrial firms. The principal
motive for leasing is to enable the lessar to claim tax allowances on
purchased assets (which, as we have seen, are generous in the United
Kingdom) that manufacturing companies might not have been able to
claim because of an insufficient level of taxable profits. Figures given in
National Income and Expenditure, 1981 (p. 131), show that the total
volume of investment leased in 1980 was f2. 8 billion. Unfortunately these
data cover leasing of buildings by property companies and do not provide

Table 3.10 Corporate Capital Stock in United Kingdom, End 1980
(f billion)

Vehicles, Book Value
Ships, and of

Sector Buildings Machinery Aircraft Inventories

Manufacturing 45.1 73.3 2.9 35.5
Other industry 5.7 5.6 18.1 1.3
Distributive trades and

other services 52.4 23.2 7.2 15.9
Financial institutions 15.7 7.0 2.2 0.001

Source: Unpublished data provided by the Central Statisticäl Office; National Income and
Expenditure, 1981, table 12.4.
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sufficient information to enable us to make an accurate reallocation of
leased assets from sector of ownership to sector of use. We have therefore
used the following approximation in order to allocate investment to the
sector in which it is used.

From table 3.10 we see that about 30 percent of the net capital stock of
the sector "distributive trades and other services" is owned by the finan
cial sector. Same of these assets are leased to nonfinanciai companies ,
and others are used as inputs to the production of financial services
(machinery and buildings of banks and financial institutions). The discus
sion in National Income and Expenditure, 1981, which covers leasing
activity in connection with the purchase of machinery and vehicles,
suggests that in total 2 percent of the net capital stock of these assets in the
manufacturing sector is leased from other sectors. The original capital
stock figures were then adjusted by adding 2 percentage points to the net
capital stock of the manufacturing sector as a whole and allocating this
addition only to the category machinery. The capital stock of our com
merciaI sector was assumed to be 70 percent of the assets of the "distribu
tive trades and other services" sector, .xcept for inventories where a
figure of 100 percent was imputed to the commercial sector because the
holdings of inventories by financial institutions are negligible. Table 3.11
shows the adjusted figures for the net capital stocks and the correspond
ing weights for the share of each asset in each sector.

Of the nonfinanciaI corporate sector capital stock, slightly less than half
is invested in machinery, one-third in buildings, and one-fifth in invento
ries. The relative magnitudes for different assets vary according to indus
try, with machinery being more important for the manufacturing sector

Table 3.11 Net Capital Stock at Current Replacement Cost,
United Kingdom, End 1980

Asset

Sector Machinery Buildings Inventories Total

A. Levets ([ billion)
Manufacturing 78.6 45.1 35.5 159.2
Other industry 23.7 5.7 1.3 30.7
Commerce 21.2 36.7 15.9 73.8

Total 123.5 87.5 52.7 263.7

B. Percentage Shares
Manufacturing 29.8 17.1 13.5 60.4
Other industry 9.0 2.2 0.5 11.7
Commerce 8.0 13.9 6.0 27.9

Total 46.8 33.2 20.0 100.0

Source: Own calculations based on table 3.1 and unpublished data provided by the Central
Statistical Office.
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and buildings for the commercial sector. The figures above refer to the
corporate sector, and in table 3.12 we show the division of the national
capital stock among the corporate, personal, and public sectors. In total,
the corporate sector accounts for only just over one-third of the capital
stock, with the remainder accounted for by dwellings (both privately and
publicly owned), nationalized industries, public administration and ser
vices, and the unincorporated business sector. But the corporate sector
accounts for most of the "business" assets, such as machinery and inven
tories, as shown in part B of table 3.12.

3.3.3 Sources of Financial Capital

For British corporations there are three important sources of funds by
which savings may be channeled from the household to the corporate
sectors: retained earnings, new' share issues, and borrowing. Other
sources of finance do exist (principally import and other credit and
overseas capital issues), but 89 percent of corporate finance is raised from
these three major sources. In what follows, we shall focus on these three
sources.

Our aim is to estimate weights for the marginal contribution of the
three sources to the financing of new investment projects. By its nature,
all we can observe are historical average weights for sources of finance. If
it were true that firms attempted to maintain some long-run debt-to
equity ratio in their capital structure, then we could estimate it from data

Table 3.12 National Capita) Stock, United Kingdom, End 1980
(f. billion)

A. Net Fixed Assets at Current Replacement Cost

By Seetor By Asset

Personal 174.7 Vehicles, ships, and aireraft 39.2
Corporate 252.7 Maehinery 168.1
Nationalized industries 127.9 Dwellings 232.3
Central and loeal government 189.6 Other buildings 305.3

Total 744.9 Total 744.9

B. Cross-Tabulatians

Maehinery Inventories at Book Value

Personal 8.3 Personal 7.8
Corporate 105.7 Corporate 54.7
Nationalized industries 48.5 Nationalized industries 4.7
Central and loeal government 5.6 Government 1.7

Total 168.1 Total 68.9

Source: National Income and Expenditure, 1981, tables 11.11 a~d 12.4.
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on the market values of debt and.equity outstanding. We shall assume
that the marginal investment projects relevant to our study would be
financed in the same proportions as the average capital structure of the
corporate sector. The market value of debt, defined as the market value
of debentures and loan stock plus net short-term borrowing (bank' ad
vances less liquid assets), is shown in columns 1-3 of table 3.13. The table
reports also the market'value of common and preferred equity outstand
ing, and theimplied debt/equity ratio. At the end of 1980 the debt/equity
ratio for industrial and commercial companies was 0.263, and the implied
share of debt in the total capital structure was 0.208.

Equity' finance may be obtained from retained earnings or by the issue
of new shares to equity holders. Table 3.14 shows the relative importance
of retentions and new share issues over the period 1975-80. During this
period, new share issues accounted for 5.43 percent of total equity
finance. This is consistent with the broad historical trends documented in
King (1977). By combining the information on the corporate sector
debt/equity ratio and the split of equity finance between internai and
external sources, the shares of the different sources of finance may be
computed. These are shown in table 3.15. They are average figures for
the period 1975~80and show that the weights are 0.193 for debt, 0.763 for
retentions, and 0.044 for new share issues.

The assumption that the average and marginal debt/equity ratios are
equal may be examined in the light of tables 3.13 and 3.14. The share of
debt issues and borrowing in the total sources of funds of nonfinanciai
companies averaged 26.8 percent during the period 1975-80. This figure
is only slightly higher than the figure for the average debt/equity ratio
shown in the capital structure of the nonfinanciai corporate sector in table
3.13.

The one significant trend, which is shown clearly in table 3.14, is that
there has been a marked shift from long-term debt finance to short- and
medium-run bank borrowing during the 1970s. In fact, between 1973 and
1980 bond redemptions exceeded new issues in five of the eight years, and
in the remaining three years only very small net amounts were raised. The
collapse of the corporate bond market was partly the result of uncertainty
about future inflation, and hence interest rates, which made companies
reluctant to enter into long-term fixed-interest contracts, and partly the
result of the authorities' discouragement of attempts to issue index-linked
securities. Now that the public sector is itself issuing index-linked secur
ities, and given that capital gains tax has been indexed, it is possible that
new forms of corporate borrowing will appear. But in the recent past,
variable interest rate borrowing from banks has seemed attractive. This
shift has had important consequences for the ownership of corporate debt
and, in particular, for the effective taxation of capital income, as we shall
see in section 3.3.5.



Table 3.13 Capital Structure of NonfinanciaI Companies, 1975-80
(f million)

Market Yalue
of Debenture Market Yalue of Equity Debtl
and Net Bank Equity
Loan Stock Borrowing Net Debt Ordinary Preference Equity Ratio

Year (1) (2) (3) = (1) + (2) (4) (5) (6) = (4) + (5) (7) = (3)/(6)

1975 5,113 7,196 12,309 43,709 451 44,160 0.279
1976 5,280 8,705 13,985 41,708 547 42,255 0.331
1977 6,927 8,213 15,140 66,511 767 67,278 0.225
1978 6,562 8,722 15,284 87,539 736 88,275 0.173
1979 6,273 12,260 18,533 109,626 781 110,407 0.168
1980 6,324 14,538 20,862 78,576 815 79,391 0.263

Source: Unpublished data provided by the Bank of England.
Note: The average debt/equity ratio in 1975-80 was 0.240.
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Table 3.14

Year

1975
1976
1977
1978
1979
1980

Sources of Funds of Nonfinancial Companies, 1975-80
(f million)

Undis- New Loans
tributed Equity and Bank
Profits Issues Debt Borrowing Total
(1) (2) (3) (4) (5)

9,057 1,003 202 3,211 13,473
12,563 785 42 4,872 18,262
15,064 730 -67 4,958 20,685
16,777 829 -71 4,747 22,282
20,406 906 -22 6,859 28,149
15,781 897 423 9,549 26,650

Source: Financial Statistics, October 1981, t~ble 9.2.

Table 3.15 Sources of Corporate Finance
(%)

Debt 19.3
Retentions 76..3
New share issues 4.4

Total 100.0

Source: Tables 3.4 and 3.5.

3.3.4 The Ownership of Equity

Given data on the distribution of tax rates by category of owner and on
the relative shares of the different sources of finance, the final set of
information we require is the distribution of source of finance·by category
of owner. In this section we examine the ownership of equity, and in
section 3.3.5 we examine the ownership of debt. In neither case was it
possible to obtain information on ownership separately for each industry
group, and so we assumed that the ownership of debt and equity by type
of owner was the same for each of our three industry groups.

Statistics on ownership of corporate equity have been collected in
vaiious surve)'s of company registers for the years 1957,1963,1969, and
1975 (see Economic Trends, September 1977, for a discussion of these
surveys). The major problem encountered in examining shareownership
is the need to distinguish between registered nominee and beneficiai
ownership. There are institutions such as banks and nominee companies
that hold securities purely as intermediaries. The surveys attempted as far
as possible to trace back all nominee holdings to their ultimate beneficiaI
owners, and it is for this reason that the results of such surveys are unique.
Other sources of information on United Kingdom ownership suffer. from
the problem of non.allocation of nominee holdings. The size of nominee
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Table 3.16 BeneficiaI Share Ownership, United Kingdom, 1957-75
(%)

Category of Owner 1957 1963 1969 1975

Persons 79.44 71.09 65.95 54.02
Tax-exempt. institutions 5.89 9.64 12.64 21.63
Insurance companies 9.78 11.34 13.90 18.01
Overseas 4.89 7.94 7.52 6.34

Total 100.00 100.00 100.00 100.00

Source: Own calculations based on Economic Trends, September 1977, p. 100.
Note: Columns may not sum to total shown because of rounding errors. Tax-exempt
institutions comprise mainly pension funds but also include charities and nonprofit bodies.
Persons include unit and investment trusts. The proportions owned by "other" groups
(banks, corporations, and the public sector), about 10 percent of the total, were ignored in
calculating the figures in this table. The surveys refer to ownership on 31 December each
year except for 1957, when the date is 1 July.

holdings is by no means negligible. In 1975 individuals owned 32 percent
of total registered equity holdings, but their beneticiaI ownership was 38
percent (Economic Trends, September 1977). There has been no study
imputing nominee holdings to their beneficiaI owners since 1975. Table
3.16 summarizes the existing information on shareownership in the
United Kingdom based on the four postwar surveys. It reveals marked
trends in shareownership. There has been a sharp decline in the fraction
of equity owned by the household sector , with a corresponding increase
in holdings by tax-exempt institutions and life insurance companies. The
proportion of equity held by pension funds has increased dramatically-it
rose by more than 150 percent between 1963 and 1975.

To construct beneficiaI shareownership weights for 1980, we extrapo
lated from 1975. The tirst assumption was that the fraction of equity held
by overseas investors temained constant at 6.5 percent.13 For two of our

. three ownership categories-life insurance companies and pension
funds-information on the total market value of ordinary shareholdings
is available for the period 1975-80. These figures are shown in table 3.17
together with the total market value of outstanding equity of industrial
and commercial companies. From this table we see that the total market
value of equity rose by 123 percent during 1975-80, while that of pension
funds increased by no less than 265 percent and that of life insurance
companies by 138 percent. These figures imply that the ownership share
of pension funds in total equity rose by 63.6 percent between 1975 and
1980, and that the ownership share of life insurance companies rose by
6.6 percent. Because the total funds of life insurance companies comprise
two components, life insurance and pension business, that are taxed in

13. At the time ofwriting, no data on foreign ownership of United Kingdom equity after
1975 was available. A stock exchange survey was due to be completed in early 1983.
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Table 3.17 Market Value of Equity Holdings
(f million)

Total Market Yalue of Yalue of Equity
Yalue of Equity Held by Life Insurance Companies
Nonfinancial Held by
Corporate Pension Life Pension

Yeår Equity Funds Total Insurance Business

1975 51,912 6,515 5,962 4,550 1,412
1976 49,594 7,455 5,740 4,382 1,358
1977 77,429 11,310 8,930 6,815 2,115
1978 105~469 15,622 9,835 7,506. 2,329
1979 142,557 17,436 10,593 8,084 2,509
1980 115,894 23,800 14,206 10,841 3,365

Source: Unpublished data provided by the Bank of England, with reallocation for share of
life insurance holdings (9/38) attributable to pension business.

different ways, it is important to distinguish between them. Although
such a division is necessary for the tax liability of an insurance company to
be computed, no statistics are published on the relative sizes of life
insurance and pension business of insurance companies. This failing was
criticized by the Wilson Committee (1980), which produced its own
estimates of the division (pp. 532 and 579) and suggested that pension
business accounted for f9. billion of the total assets of life insurance
companies out of f38 billion at the end of 1978. We use this figure to
reallocate a proportion of insurance company assets from our ownership
group "insurance companies" to the group "tax-exempt institutions."
The two components of life insurance company equity holdings are
shown in tabl~ 3.17.

The figures above enable us to compute new values for the shareown
ership weights at the end of 1980, and these are reported in table 3.18.
Adjusting for the assumed constant share of overseas owners yields the
share of the personal sector as aresidual. Because we are interested in

, the shares of total equity owned by domestic investors, we recompute
the shares excluding holdings by overseas investors, and the final set
of shareownership weights used in our study is shown in the last column
of table 3.18.

3.3.5 The Ownership of Debt

In analyzing the ownership of debt, we must take into account the two
distinct ways companies may obtain debt finance-issues of debentures
and net bank borrowing. It is important to distinguish between these
components because of the different assumptions we make about the
taxation of income deriving from the two sources. Income from deben
ture loan stock is taxed at ordinary personal tax rates, whereas income



1980 Weight
in Domestic Ownership

Table 3.18 Shareownership Weights

Weight
Growth after

1975 Factor, 1980 Business
Category of Owner Weight· 1975-80 Weight Allocation

Households 0.540 0.755 0.408 0.40'8
Tax-exempt institutions 0.216 0.337 0.382

Pension funds 0.190 1.636 0.311 0.356
Other 0.026 1.000 0.026 0.026

Insurance companies 0.180 1.066 0.192 0.147
Overseas investors 0.063 1.000 0.063 0.063

Totala 1.000 1.000 1.000

Without
Reallocation

0.435
0.360
0.332
0.028
0.205

1.000

With
ReaIlocation

0.435
0.407
0.380
0.028
0.157

1.000

Source: Own calculations based on tables 3.7 and 3.8.
aColumns may not sum to total shown because of rounding errors.
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obtained from savings channeled to the corporate sector via banks is
taxed in a more complicated way. We must therefore distinguish between
the way debt finance is made up, on the one hand, of debentures and
borrowing from banks and, on the other hand, of the two types of bank
deposits. As discussed in chapter 2, we shall assume that income accruing
to sight deposits (checking accounts)' is in the form of bank services
provided free of charge and untaxed. Interest income on time deposits
will, in contrast, be assumed to be taxed at ordinary rates.

The composition of debt finance is illustrated in figure 3.2, which shows
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the way the three ultimate categories of owner may contribute to a unit
increase in total debt finance. The proportion of an increase in debt
finance coming from each category of owner along the different routes
may be calculated by multiplying the numbers shown along each route.
For example, at the end of 1980 debenture finance accounted for 30.3
percent of nonfinanciai corporate sector debt finance (table 3.13). This
figure is shown in the diagram along the path corresponding to debenture
finance. We shall show below that the proportion of debentures owned by
the personal sector was 34.1 percent, which also is shown on the appropri
ate path in the diagram. Hence the proportion of an increase in debt
finance accounted for by personal sector ownership of debentures was
0.303 x 0.341 = 0.103.

We examine first the ownership of the debenture stock. Table 3.19
shows the ownership of debentures and loan stock for several types of
owners, principally the personal sector and a number of financial institu
tions that include building societies, trustee savings banks, finance
houses, pension funds, and life insurance companies. Figures are shown
separately for unit trusts and investment trusts because we include these
in our definition of the household sector, whereas in the official statistics
they are included in a category of financial institutions. Hence the final
two rows of table 3.19 show the holdings for the "adjusted" household
sector, which includes unit and investment trusts, and the· "adjusted"
other financial institutions, which excludes these two types of owners.

At the end of 1980 the proportion of debenture and loan stock owned
by the household sector was 34.1 percent. The division of the remaining
65.9 percent among different financial institutions was possible using data
provided by the Bank of England. These are shown in table 3.20 and
indicate the holdings of debt by life insurance companies and by pension
funds at the end of 1980. Holdings by the category "other financial
institutions" seem to be extremely small, and these have been neglected.
We show figures also for a reallocation of insurance company holdings to
pension business using the proportion described in section 3.3.4. That the

Table 3.19 Debenture Holdings by Sector 1976-80
(f million)

Sector 1976 1977 1978 1979 1980

Household sector 1,686 2,364 2,158 1,585 1,379
Unit trusts 18 22 18 8 15
Investment trusts 84 95 71 42' 30
"Adjusted" household sector 1,788 2,481 2,247 1,635 1,424
Other financial institutions 2,750 3,208 2,930 2,657 2,762

Source: Economic Trends, July 1981'; Financial Statistics, October 1981, tables 8.11 and
8.12.

Note: The "adjusted" household sector includes unit and 'investment trusts; "other finan-
cial institutions" excludes them. '
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Table 3.20 Debenture Holdings by Insurance Companies
and Pension Funds, End 1980

Amount (f million) Share

Life insurance
companies

Pension funds
Total

Before
Pension
Reallocation

2,023

918
2,941

After
Pension
Reallocation

1,544

1,397
2,941

Before
Pension
Reallocation

0.688

0.312
1.000

After
Pension
Reallocation

0.525

0.475
1.000

Source: Unpublished data provided by the Bank of England,. and own calculations.

total holdings of insurance companies and pension funds shown in tabie
3.20 sum to more than the total shown in table 3.19 appears to be the
result of the inclusion of a small amount of foreign debt instruments, and
we have assumed that such securities were owned in equal proportions by
pension funds and insurance companies. Hence, of the 65.9 percent of
debentures owned outside the personal sector, 52.5 percent (34.6 percent
of the total) were attributed to life insurance companies and the remain
ing 47.5 percent (31.3 percent of the total) to the tax-exempt group,
which consists primarily of pension funds and the pension business of
insurance companies. These numbers are shown in the top half of figure
3.2.

To determine the weights applicable to bank finance, we assume that
an increase in bank borrowing by the corporate sector is financed by an
equiproportionate increase in both time and sight deposits. We shall
therefore focus on the two types of bank deposits held by our three
ownership groups. Table 3.21 showsthe total value ofboth sight and time

Table 3.21 The Ownership of Bank Deposits, End 1980
(f million)

Sight Deposits Time Deposits

Group Value Share Value Share

Households 9,745.4 .859 17,984.4 .904
Insurance companies 768.3 .068 919.1 .046
Pension fundsa 824.8 .073 987.0 .049

Total 11,338.5 .363 19,890.5 .637

Source: Own calculations based on Financial Statistics, January 1982, tables 8.11 and 8.12,
and unpublished data provided by the Bank of England. For pension funds the ratio of sight
to time deposits was assumed to be the same as that for insurance companies; a separate
breakdown was unavailable.
alncludes pension business of insurance companies.
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deposits for the three groups. Again, part ofinsurance company holdings·
were reallocated to tax-exempt institutions as described above. It is clear
that the household sector holds the bulk of time deposits and almost as
high a proportion of sight deposits. Of bank deposits held by our three
groups in total, 36 percent were in the form of sight deposits. The
proportionate shares of the different sources of bank finance given by
table 3.21 are shown also in figure 3.2.

Using figure 3.2, we may now compute effective tax rates for ':.iebt
finance applicable to each ownership group. The tax rate applied to
interest income from debt finance for each ownership group is a weighted
average of the group's marginal tax rate (as estimated in section 3.2.8)
and zero, where the respective weights are the share of the group's
ownership of debenture finance and time deposits and its share of total
sight deposits. As explained in chapter 2, income received via sight
deposits is deemed to be taxed at a zero rate. For both time deposits and
debenture interest, we use the appropriate marginal tax rate. The propor
tions of total debt finance attributable to the three groups in both taxable
and nontaxable form are shown in table 3.22. The final row of the table
shows the weights we use for each ownership group for debt finance. The
marginal tax rates applicable to debt finance for each ownership group
are equal to the product of the marginal tax rates derived in sections
2.8-2.10 above and the fraction of the group's total debt ownership that is
in taxable form (given by the ratio of its entry in row 1 in table 3.22 to the
sum ofrows 1 and 2). The estimated effective tax rates on debtincome are
as follows: 30.55 percent for the household sector, 23.28 percent for
insurance companies, and zero for pension funds.

That the household tax rate on debt interest is lower than that on
dividends compensates for the smaller fraction of debt held by the tax
exempt institutions and insurance companies. The result is that the
weighted average marginal tax rate on dividend income over all own
ership groups is 22.4 percent, and that on interest income is 25.3 percent.

Table 3.22 Debt Ownership Proportions
(%)

Insurance Pension
Households Companies Funds Totala

Debentures and 50.01 12.77 11.87 76.69
time deposits

Sight deposits 21.79 1.12 1.85 25.31
Totala 71.80 14.49 13.72 100.00

Source: Own calculations based on figure 3.1.
aRows and columns may not sum to totals shown because of rounding errors.



74 The United Kingdom

3.4 Estimates of Effective· Marginal Tax Rates

This section describes the' results for the United Kingdom. Summary
results for the base-case parameter values for 1980 are presented in
section 3.4.1. The effect of recent changes in legislation is discussed in
section 3.4.2, and estimates for two earlier years, 1960 and 1970, are
presented in section 3.4.3. In section 3.4.4 we compare our estimates of
marginal tax rates with a calculation of the average tax rate on capital
income in the nonfinanciai corporate sector . This shows the relation
between our "forward-Iooking" measure of the tax rate on new invest
ment and a "backward-Iooking" measure of the tax revenues collected on
past investment. Further. discussion of the results is postponed until
chapter 7, where camparisons are made with the other countries in our
study.

3.4.1 Principal Results

Using the values of the tax parameters described in section 3.2, the
marginal tax rates on capital income may be computed for each of the
eighty-one combinations. These values may be aggregated using the
capital stock weights described in section 3.3. In table 3.23 we show
the marginal tax rates for the fixed-p case, in which each hypothetical

Table 3.23 EfTective Marginal Tax Rates,
United Kingdom, 1980, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (13.6%)

Asset
Machinery -24.2 -33.3 -36.8
Buildings 41.5 41.0 39.3
Inventories 50.5 42.7 39.5

Industry
Manufacturing -1.7 -6.9 -9.6
Other industry 4.6 -2.3 -5.4
Commerce 46.8 39.5 36.6

Source of finance
Debt -29.6 -81.7 -100.8
New share issues 7.6 -0.9 -4.2
Retained earnings 23.5 29.3 30.6

Owner
Households 26.6 38.3 42.0
Tax-exempt institutions -5.1 -33.5 -44.6
Insurance companies 8.7 -2.1 -6.7

Overall 12.6 6.6 3.7
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investment project is assumed to earn a pretax real rate of return of 10
percent per annum. Each column of the table corresponds to an assumed
rate of inflation, and we consider three particular values: zero, 10 per
cent, and the actual annual average in the period 1970-79. Comparison of
the first two columns illustrates the effect of an increase in the inflation
rate on the effective marginal tax rate. This effect may be compared
across countries (see chap. 7). Comparing the first and third columns
reveals the effect of the actual inflation rate over the 1970s. Each row of
table 3.23 corresponds to a particular subset of the full set of eighty-one
combinations. For example, the row for machinery gives the weighted
average marginal tax rate over the combinations containing machinery
(twenty-seven in all).

A striking feature of table 3.23 is the contrast between the effective
subsidy given to investment in machinery and the high tax rates levied on
investment in buildings and inventories. This is reflected in the relatively
low tax rates in manufacturing and other industry (in the former there is a
small subsidy on average) compared with the high rax rate in commerce.
Given the relative decline of United Kingdom manufacturing, these
figures are all the more surprising.

There are also marked differences in the tax rates on the different
sources of finance, with debt finance receiving a substantiai subsidy, new
share issues being taxed at a rate close to zero, and positive tax rates
existing only for retained earnings. The imputation system of corporation
tax lowers the cost of new share issues below that of retained earnings for
all investors other than those with very high personal tax rates and so
produces the ranking of source of finance by marginal tax rate shown in
table 3.23. As expected, the differences among the categories of owner
are significant. For investment financed by savings channeled directly
from households to companies, the tax system produces an effective
marginal tax rate on capital income only a little below household mar
ginal tax rates. At the actual inflation rate, the difference is small. But for
investment financed by savings channeled indirectly through tax-exempt
institutions and insurance companies, the position is very different. For
insurance companies the tax rate is close to zero, and tax-exempt institu
tions receive a substantiai subsidy, particularly at high rates of inflation.
An increase in inflation increases the dispersion of tax rates among
different types of owner because it increases the advantage öf a tax
exempt institution over a household that pays tax on nominal interest
income.

The overall average marginal tax rate is only 12.6 percent at zero
inflation, 6.6 percent at a 10 percent rate of inflation, and 3.7 percent at
the actual inflation rate. In practice, therefore, the United Kingdom tax
system approximates an expenditure tax as far as the corporate sector as a
whole is concerned. The average marginal tax rate on capital income is
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close to zero. But this average conceals a very wide dispersion of marginal
tax rates, which would not be a feature of a true expenditure tax.
Interestingly, the overall tax rate declines with inflation. The generous
depreciation allowances for investment and the deductibility of nominal
interest payments at the corporate level more than offset the failure to
index the personal tax system.

Table 3.24 shows the pattern of marginal tax rates in the fixed-r case,
with a common rate of return to investors (before personal tax) of 5
percent per annum on all. projects. As explained in chapter 2, this
calculation gives much greater weight to projects subject to high tax
rates, and this is particularly marked for the United Kingdom. Projects
that are subsidized receive a low weight because the required pretax
return on the project is much lower, and this is responsible for the figure
of about 30 percent for the overall average marginal tax rate. The relative
magnitudes of the tax rates are the same as in the fixed-p case, and the
overall marginal tax rate is again a decreasing function of the inflation
rate. In the case of debt finance for the two positive rates of inflation, the
tax rate is not shown because the value of the real rate of return on an
investment project required to produce a 5 percent return to investors is
actually negative. The incentives to invest and the tax advantages of debt

Table 3.24 EtTective Marginal Tax Rates,
United Kingdom, 1980, Fixed·r ease

(%)

Inflation Rate

Zero 10% Actual (13.6%)

Asset
Machinery -32.0 -47.4 -57.5
Buildings 56.1 57.0 56.4
Inventories 53.0 48.7 45.9

Industry
Manufacturing 15.3 13.7 10.7
Other industry 17.9 15.0 12.0
Commerce 59.1 56.5 55.0

Source of finance
Debt 3.8
New share issues 27.3 8.3 -1.8
Retained earnings 40.0 47.0 48.2

Owner
Households 48.1 87.5 104.6

. Tax-exempt institutions 19.6 -19.4 -34.5
Insurance companies 31.7 20.4 14.5

Overall 34.9 32.4 30.0
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finance are so great that the revenue generated by the project need not
cover even depreciation costs to produce the stipulated rate of return.
Very low, even negative, real rates of return (net of depreciation) may be
consistent with equilibrium in the capital market, with investors earning
positive real returns on their savings .

Tables 3.23 and 3.24 summarize the principal results for the United
Kingdom using our standard values for the parameters. We shall investi
gate the sensitivity of our results to two particular assumptions. The first
is that all tax allowances may be claimed by the company. In practice,
United Kingdom companies have found it increasingly difficult to use all
their tax allowances-the problem of "tax exhaustion." By 1982 about
half of all companies had no mainstream corporation tax liability in any
given year. Of course unused tax losses may be carried forward (and
backward), but for many companies it is possible that the marginal
incentives were different from those illustrated in table 3.23. We show in
table 3.25, again for the fixed-p case, the estimated marginal tax rates
under the assumption that the company does not claim tax allowances
and never pays mainstream corporation tax (T ~ O). Under this assump
tion, imputation relief is withdrawn (that is, ebecomes unity) because no
mainstream tax is collected. ACT would continue to be collected and

Table 3.25 EfTective Marginal Tax Rates, United Kingdom, 1980:
The Case of Tax Exhaustion

(%)

Inflation Rate

Zero 10% Actual (13.6%)

Asset
Machinery 4.8 12.9 15.5
Buildings 27.7 36.2 38.9
Inventories 11.9 20.1 22.7

Industry
Manufacturing 9.2 17.3 20.0
Other industry 16.0 24.2 26.8
Commerce 23.0 31.4 34.1

Source of finance
Debt 26.9 52.2 61.3
New share issues 24.0 46.4 54.4
Retained earnings 1.0 13.0 13.7

Owner
Households 35.4 67.1 78.2
Tax-exempt institutions -13.7 -35.5 -43.7
Insurance companies 8.9 11.7 12.4

Overall 13.9 22.1 24.7
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would become income tax on dividends deducted at source. Unrelieved
ACT was about f3D-35 billion in 1982, and table 3.25 shows the incen
tives to invest under these conditions. The most interesting feature of the
table is that the tax rate is now an increasing function of inflation. At zero
inflation the overall marginal tax rate remains almost unchanged at 13.8
percent, but at 10 percent inflation it reaches 22 percent. It is the interac
tion between inflation and tax exhaustion that raises tax rates rather than
the phenomenon of tax exhaustion as such. This is reflected in the sharp
increase in the tax rate on projects financed by debt, which are no longer
able to benefit from the deductibility of nominal interest payments. In
turn, the burden of the increased tax rate falls on projects financed by
households and life insurance companies, leaving tax-exempt institutions
no more heavily taxed than in table 3.23.

The second sensitivity test we shall carry out relates to household
marginal tax rates. In section 3.2.8 we estimated the marginal tax rate on
dividend income as 45.0 percent and that on interest, income as 30.5
percent. These estimates are somewhat lower than those implied by the
Inland Revenue tax model, which, under our assumptions, would give a
tax rate on dividends of 51.0 percent and on ihterest of 34.7 percent. In
turn, these imply overall effective marginal tax rates in the fixed-p case of

Table 3.26 Effective Marginal Tax Rates, United Kingdom,
before 1980 Change in Stock Relief, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (13.6%)

Asset
Machinery -24.2 -33.3 -36.8
Buildings 41.5 41.0 39.3
Inventories -5.2 -14.1 -17.6

Industry
Manufacturing -14.2 -19.6 -22.3
Other industry 2.2 -4.7 -7.8
Commerce 34.9 27.2 24.0

Source of finance
Debt -45.8 -97.9 -117.0
New share issues -3.9 -12.4 -15.8
Retained earnings 13.7 19.2 20.4

Owner
Households 17.3 28.9 32.5
Tax-exempt institutions -18.6 -47.3 -58.5
Insurance companies -2.9 -13.9 -18.6

Overall 1.4 -- 4.8 -7.7
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13.4,8.6, and 6.1 percent for zero, 10 percent, and actual inflation rates,
respectively. In the fixed-r case, the overall effective tax rates rise very
slightly to 35.4,33.6, and 31.5 percent for the three rates of inflation.

3.4.2 Recent Changes in Tax Legislation

In this section we shall illustrate the effect of a number of recent
changes to the tax treatment of capital income in the United Kingdom.
One of the most important, though unheralded, changes was the reform
of stock relief in 1980 that withdrew immediate expensing on marginal
investment in inventories (see section 3.2.3). At the time, attention was
focused on the average corporate tax burden, .but the effect on the
marginal tax rate is shown clearly in table 3.26. A comparison with table
3.23 reveals that the reform had the effect of converting a small subsidy
inta a positive tax rate of about 40-50 percent. As a result, the overall
marginal tax rate on capital income rose by about ten percentage points.
This was a marked change, though it went virtually unnoticed at the time.

Several other changes to the taxation of capital income were made
after the election of the Conservative government of Mrs. Thatcher in
1979. In tables 3.27 and 3.28 we show the pre- and post-Thatcher effec
tive marginal tax rates. After the 1979 election, reductions in income tax

Table 3.27 EfTective Marginal Tax Rates, United Kingdom,
Pre-Thatcher, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (13.6%)

Asset
Machinery -23.5 -30.4 -33.0
Buildings 36.1 38.0 37.2
Inventories -3.2 -9.8 -12.4

Industry
Manufacturing -16.2 -19.3 -21.1
Other industry 3.4 -1.3 -3.6
Commerce 35.0 29.5 27.0

Source of finance
Debt -37.2 -76.1 -90.4
New share issues -4.2 -9.7 -12.0
Retained earnings 10.2 15.2 16.3

Owner
Households 27.6 52.7 61.3
Tax-exempt institutions -31.5 -69.4 -83.9
Insurance companies -12.8 -30.5 -37.6

Overall 0.4 -3.6 -5.6
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produced a significant fall in the personal tax rates on dividends and
interest. Using the methods explained in section 3.2.8, we estimate that
the pre-Thatcher tax rates on dividends and interest were 57.9 and 39.5
percent, respectively, for households. In addition, the value of ewas 1.5
(reflecting the higher basic rate of income tax), the wealth tax rate on
corporate investment In buildings was 2.0 percent, and the rates of
investment grant in manufacturing and other industry were 21 percent for
machinery and 18 percent for buildings. As discussed above, immediate
expensing was available on investment in inventories. For the post
Thatcher comparison we use the standard parameter values with two
adjustments. First, in 1981 the first-year allowance for investment in
industrial buildings was raised to 75 percent. Second, major changes were
made to capital gains tax. The tax base was indexed to the retail price
index, and the threshold below which gains were tax exempt was raised to
f5,000 per annum (see section 3.2.1). To a large extent these changes
eliminated liability to capital gains tax for many investors, and we assume
that the effective accrued tax rate on capital gains was zero for the
post-Thatcher calculations.

From tables 3.27 and 3.28 it is clear that the differences between pre
and post-Thatcher tax rates are small. For low rates of inflation, the

Table 3.28 EfTective Marginal Tax Rates, United Kingdom,
Post-Thatcher, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (13.6%)

Asset
Machinery -29.9 -41.2 -45.3
Buildings 27.7 20.8 17.8
Inventories 47.2 36.2 32.2

Industry
Manufacturing -12.1 -21.3 -24.8
Other industry -2.2 -12.5 -16.4
Commerce 43.7 32.9 28.9

Source of finance
Debt -34.4 -88.1 -107.4
New share issues 4.2 -5.4 -8.9
Retained earnings 14.5 15.9 16.2

Owner
Households 20.9 30.1 33.2
Tax-exempt institutions -16.0 -49.6 -61.9
Insurance companies 0.3 -14.5 -20.0

Overall 4.6 -5.1 -8.8
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post-Thatcher rates are higher than the pre-1979 tax rates. The relative
advantage of investment financed from tax-exempt institutions and insur
ance companies has been reduced, and the tax rate on households is
lower than in 1979. But, although there are changes in the effective tax
rates on different assets (a higher tax on inventories and lower tax on
buildings, for example), the overall weighted average marginal tax rate
has changed little. .

3.4.3 Camparison witp 1960 and 1970

To illustrate the trend in effective tax rates over time, we show in tables
3.29 and 3.30 marginal tax rates for both 1960 and 1970. These may be
compared with the 1980 rates shown in table 3.23. For camparison, we
have used the 1980 capital stock weights in the construction of the 1960
and 1970 effective tax rates so that any trends that may be apparent from
the tables are the result of changes in the tax system rather than changes
in the pattern of investment. Similarly, we have evaluated the effective
tax rates at the same three inflation rates as before-zero, 10 percent, and
13.6 percent. The values of the tax parameters used in the 1960 and 1970
calculations are shown in tables 3.31 and 3.32.

The changes over time are striking. The overall marginal tax rate has

Table 3.29 Effective Marginal Tax Rates, United Kingdom,
1960, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (13.6%)

Asset
Machinery 12.5 26.6 28.7
Buildings 61.0 58.6 56.1
Inventories 46.2 92.4 8.9

Industry
Manufacturing 30.8 47.9 51.9
Other industry 24.6 43.0 46.2
Commerce 49.7 58.8 61.3

Source of finance
Debt 16.7 7.3 1.5
New share issues 30.8 39.8 40.9
Retained earnings 40.3 61.9 67.8

Owner
Households 52.5 90.0 1.9
Tax-exempt institutions 13.1 -1.1 -8.8
Insurance companies 32.2 43.2 45.1

Overall 35.3 50.4 53.8
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declined sharply, particularly at the higher inflation rate. At a 10 percent
rate of inflation the overall marginal tax rate fell from 50.4 percent in 1960
to 27.7 percent in 1970 and 6.6 percent in 1980. The other notable change
is that in 1980 the overall tax rate was a declining function of the inflation
rate, whereas in 1960 and 1970 the tax rate increased sharply with
inflation. The move to immediate expensing and the change in the tax
treatment of inventories are mainly responsible for this reversal of the
reiation between tax rates and inflation. The most significant change
between 1960 and 1980 was the introduction of more and more generous
investment incentives in the form of higher tax allowances and cash
grants. Althougb investment in machinery was especially favored, all
assets received higher allowances of same sort. The one major exception
to the general rule that tax rates have declined uniformly over time is the
treatment of the different sources of finance. The introduction of a
classical corporate tax system in 1965 meant that between 1960 and 1970
the tax rate on investment financed from new share issues rose relative to
that financed from retained earnings (tables 3.29 and 3.30). This was
reversed when the imputation system of corporation tax was introduced
in 1973 (tables 3.23 and 3.30).

Table 3.30 Effective Marginal Tax Rates, United Kingdom,
1970, Fixed-p Case

(%)

. Inflation Rate

Zero 10% Actual (13.6%)

Asset
Machinery -40.4 -19.2 -13.5
Buildings 53.0 59.2 60.2
Inventories 43.5 85.0 99.6

Industry
Manufacturing 3.6 23.4 29.1
Other industry -19.5 -0.9 3.9
Commerce 26.9 48.9 55.7

Source of finance
Debt -10.4 -3.0 -1.6
New share issues 32.3 75.5 90.1
Retained earnings .10.5 32.7 39.2

Owner
Households 34.7 78.9 93.8
Tax-exempt institutions -27.6 -38.0 -43.6
Insurance companies 1.3 16.3 20.2

Overall 7.4 27.7 33.6
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3.4.4 Comparison with Average Tax Rates

The calculations presented to date have considered the effective tax
rates on a hypothetical project that might be undertaken by a United
Kingdomcorporation. These estimated marginal tax rates may, however,
be substantially different from the average tax rate actually paid on
corporate income. To provide some means of comparing our estimates
with published data on tax collections, in this section we examine ~he

average tax burden on corporate porfits.
To calculate the average tax rate on corporate source income requires

data on both total tax receipts and the real profits of industrial and
commercial companies (ICCs). We define the realoperating profits of the
ICCs as gross trading profits less capital consumption and stock apprecia
tion, plus payments of rates. The correction for capital consumption
removes the real depreciation cost of physical capital from reported
profits, and the adjustment for stock appreciation removes from profits
nominal gains on inventories and work in progress. Our correction for
rates is necessary because the national income accounts reflect rates as a

Table 3.31 Tax Rates in 1960, United Kingdom
(,- = 0.50625; e= 1.633; v = 1.0)

m z

Households
Debt 0.3812
Equity 0.5610 O

Insurance companies
Debt 0.2296
Equity 0.2604 O

Investment Incentives

Asset Industry II 12 13 a g

Machinery Manufacturing 0.9 0.3 O 0.153 O
Other industry 0.9 0.3 O 0.153 O
Commerce 0.9 0.3 O 0.153 O

Buildings Manufacturing 0.95 0.15 O 0.02a O
Other industry 0.95 0.15 O 0.02a O
Commerce O O O O O

Inventories Manufacturing O O O O O
Other industry O O O O O
Commerce O .0 O O O

Source: King (1977), Appendix A.
Nate: All other parameter values as in standard case.·
aStraight-line basis.
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current item expenditure. We treat rates as a tax.liability, to be deducted
from real profits, and as a payment out of the factors income accruing to
capita!.

Our calculation of the tax liability proceeds in three stages. First, we
define the flow of corporate tax payments as corporation tax accruals,
plus rates, less the value of investment and regional development grants
to ICCs. This defines the net tax liability of corporations. Dividend
paymeilts and interest charges of the ICCs are reported in the ,national
income accounts, and we use this information to denne real retained
earnings as the residual after dividends and interest have been subtracted
from realoperating profits. The calculation of real retained earnings for
1978-80 is shown in table 3.33. We assume that the value of shareholders'
equity rises by the amount of real retained earnings.

The second step in our tax liability calculation was to assess tax liabili
ties on dividends and interest payments. Using the estimated marginal tax
rates calculated in section 3.2, and assuming that all income flows are
subject to tax at these marginal rates, we computed the tax liabilities
shown in table 3.34. This assumes that dividends and interest receipts are
regarded as marginal sources of income. The estimated capital gains tax

Table 3.32 Tax Rates in' 1970, United Kingdom
('T = .40625; e= 1.0; v = 1.0)

Households
Debt
Equity

Insurance companies
Debt
Equity

m

.3941

.5800

.2257

.2560

z

.268

.1667

Investment Incentives

Asset Industry h 12 h a g

Machinery Manufacturing .8 .2 .93 .2 .261
Other industry .8 .2 .84 .2 .261
Commerce .8 .2 .69 .2 .261

Buildings Manufacturing .7 .3 O .04a O
Other industry .7 .3 O .04a O
Commerce .7 .3 O O O

Inventories Manufacturing O O O O O
Other industry O O O O O
Commerce O O O O O

Source: King (1977), Appendix A; "Investment Grants Annual Report," HMSO (1971).
Note: All other parameter values as in standard case.
aStraight-line basis.
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Table 3.33 Corporate Profits and Their Appropriation,
United Kingdom, 1978-80
(f million in current prices)

1978-80 Average

Realoperating profits
Corporate taxes
Interest payments
Dividend payments
Real retained earnings

15,669
5,740
6,054
4,981

-1,106

Definitions
Real operating profits: Gross trading profits less capital consumption less stock appreciation
plus rates (property taxes).
Corporate taxes: Corporation tax (accruals) less ACT less regional development and
investment grants plus rates.

Interest payments: Debenture and loan and other interest.

Dividend payments: Dividends on ordinary and preference shares including ACT.

Real retained earnings: Realoperating profits less corporate taxes less interest payments
less real retained earnings.

Source: National Income and Expenditure, 1981, tables 5.2, 5.4, 8.1, and 11.9.

Note: A figure off100 million for preference dividends was assumed (see King 1977,
Appendix B). The figure for rates was computed by applying the increase in total rates to the
figure for industrial and commercial companies given in section 3.2.6.

Table 3.34 Average Tax Rate on Real Corporate Profits
. (f million in current prices)

1978-80
(Average)

Percentage
(of Profits)

Total taxes
Corporate taxes
Taxes on

Interest payments
Dividend payments
Real retained earnings
Personal wealth

Realoperating profits
Average tax rate (%)
Average profit rate (%)

Gross of tax
Net of tax

8,308
5,740

1,532
1,116
-80

O
15,669

53.02

7.03
3.30

53.02
36.63

9.78
7.12

-0.51

Source: Table 3.33 and National Income and Expenditure, 1979, 1980, and 1981.
Note: The profit rate is the ratio of realoperating profits to the average value of the end-78
and end-79 capital stock, which is defined to be the net capital stock at current replacement
c<;>st plus the book value of inventories.
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liability is found by multiplying the calculatedEAT rate by real retained
earnings to capture the change in share values. Since these earnings were
negative, we assume full loss offset and deduct the tax rebate sharehold
ers would receive from total tax collected. Since the EAT rate is low, the
estimates are not sensitive to this. As shown in table 3.34, these calcula
tians yield a total tax burden of f8,308 million or 53.02 percent of
corporate earnings. This must be compared with the 30.0 percent esti
mate of the overall marginal tax rate from our calculations in the fixed-r
case (table 3.24). The increases in investment incentives mean that the
forward-Iooking marginal tax rate is significantly below the backward
looking average rate.

One by-product of our calculations is an estimate of the pretax rate of
return on corporate capita!. This is defined as the ratio of real operating
profits to the ICCs' net capital stock. For 1978-80 this rate of return was
7.03 percent per annum. After deducting the total tax payments we
attribute to corporate source income, posttax earnings averaged 3.30
percent of the net capital stock over 1978-80.



4 Sweden

4.1 Introduction

During the postwar period, the total tax yield in Sweden increased
dramatically from 25 percent of GNP in 1955 to 50 percent in 1979. As
shown in table 4.1, this increase was accompanied by substantiai changes
in the tax structure. Social security contributions, mainly by employers,
accounted for roughly half of the twenty-five percentage point increase,
thereby raising employers' share of total tax receipts more than tenfold.
The share of taxes on personal incomes and corporate profits, on the
other hand, fell markedly.

The structural changes in the tax system, apparent from table 4.1,
reflect the growth of the public sector and a marked shift in the direction
of fiscal policy from the 1950s to the 1970s. The large devaluation of the
Swedish crown in 1949 greatly improved the international competitive
ness of Swedish industry. Through moderate wage increases the favor
able relative cost position was preserved for more than a decade, making
the 1950s a period of high rates of profit and steadily expanding business
investment. In this situation, stabilization policy during periods of excess
demand was directed mainly at containing private investment. The statu
tory corporate tax rate was raised, and free depreciation allowances for
machinery and equipment were gradually phased out. The rules of inven
tory valuation were tightened, and in two instances, in 1952-53 and
1955-57,. special investment taxes were introduced to reduce the rate of
private capital formation.

Toward the end of the 1950s this type of fiscal policy was abandoned as
economic growth became a more central economic objective. Several
changes in the tax system shifted the burden of the stabilization mecha
nism from corporate investment to private cons·~mption. The system of
investment funds was revised and put to active u'se. Household taxation
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Table 4.1 Sources of Tax Revenue, Sweden, 1955-79

Total Receipts
Share of Total Receipts (%) (BSEK)a

Revenue Source 1955 1960 1965 1970 1975 1979 1979

Taxes on personal
incomes (including 53.1 52.4 48.3 49.6 46.0 42.4 97.209
capital gains)
Taxes on corporate
incomes 13.8 8.8 6.1 4.4 4.3- 3.1 7.065
Social security
contributions 2.1 4.3 12.0 14.9 19.5 27.1 62.135

Employers 2.1 1.7 8.8 11.7 18.3 25.9 59.477
Employees 2.6 1.8 2.0 - 0.0
Self-employed - 1.4 1.2 1.2 1.2 2.658

Payroll taxes 0.0 0.0 0.0 1.1 4.4 2.6 5.868
Property taxes 2.4 2.2 1.8 1.5 1.1 0.9 2.089
Value-added tax 1.9b 10.3b 10.2 11.9 13.3 30.580
Taxes on specific
goods and services 26.6 28.4 19.9 16.6 11.1 9.1 20.927

Alcohol n.a. n.a. 5.0 4.2 3.3 2.6 5.916
Tobacco n.a. n.a. 2.8 2.4 1.5 1.1 2.582
Energy n.a. n.a. 5.3 4.2 3.2 3.3 7.578
Other n.a. n.a. 6.8 5.8 3.1 2.1 4.851

Miscellaneous taxes 2.0 2.0 1.6 1.7 1.7 1.5 3.357
Total receipts (%) 100.0 100.0 100.0 100.0 100.0 100.0
Total receipts (BSEK)a 12.957 19.604 40.385 69.480 132.233 229.230
Gross domestic product 50.800 72.190 113.450 169.902 298.915 456.007
(BSEK)a
Share of taxes in GDP (%) 25.51 27.16 35.60 40.89 44.24 50.27

-
Source: Revenue Statistics of OECD Member Countries, 1965-80 (Paris, 1981).
aBillions of Swedish crowns.
bRefer to sales taxes.



89 Introduction

was raised through a general sales tax in 1960 as weIl as a new payroIl tax
for social security. As a result, the budget surplus increased dramatieally.

With the emergence of balance-of-payments defieits from the mid
1960s, expansion 'of industrial investment received greater emphasis in
policymaking. There was a liberalization of the rules for fiscal deprecia
tion and also a more frequent use of the special Swedish seheme of
subsidizing investment-that is, the investment funds system (deseribed
in detail in seetion 4.2.5). In addition, the investment tax eomponent of
commodity taxation was abolished when the general sales tax was 're
plaeed by a value-added tax in 1969.

The external imbalances, which tirst arose in the mid-1960s, were much
aggravated by the oil crises a decade later. The problem was further
worsened by the rapid wage increases and the exehange rate polieies of
the second half of the 1970s. The long-term policy for eliminating the
balance-of-payments deficit has remained one of promoting industrial
growth. This has meant, for example, that firms during the second half of
the 1970s and the early 1980s have been able to count on using their
investment funds almost continuously for new investment. Several kinds
of ad hoc measures, such as extra investment allowances, have also been
used to stimulate investment. Other recent changes in the tax system
inelude further mitig~tionof the double taxation of dividends and special
tax eoncessions to household savings.

In the past twenty years there have been major ehanges in the redis
tributive role of the Swedish tax system. During the 1960s interest in
eeonomie growth gave way to concern about ineome distribution. The
individual income tax beeame more progressive after the mid-1960s. A
major reform of the ineome tax was enaeted in 1971, involving, among
other things, a shift from joint to individual taxation of spouses. The
reform resulted in a marked increase in progressivity combined with the
abolition of the deduction allowed for the Iocal government ineome tax.
The latter meant that an increase in loeal ineome tax no longer automati
cally implied a reduction of national income tax liability. As a result,
effective marginal tax rates rose.

The enhanced progressivity built into the tax sehedule by the reform of
1971 and the simultaneous rapid inereases in loeal ineome tax rates and,
in particular, of high rates of inflation caused a "marginal tax problem"
for the rest of the 1970s. To seeure a given increase in real after-tax
earnings, it was necessary to ask for large increases in nominal pretax
wages. During the early 1970s the government attempted to solve this
problem by annual ad hoc adjustments to the taxation of earned income,
carried out before the rounds of central eolleetive bargaining. Tp.ese
adjustments, which involved reductions in ineome tax and inereases in
the payroll tax, made possible increases in real after-tax earnings at rates
acceptable to the largest groups of wage earners .. At the same time, the
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tax adjustments were designed to achieve a further redistribution of
income. (For a discussion of this period, see Normann 1978, 1981).

The policy of making annual ad hoc adjustments to the tax schedule
was changed in 1979 as part of the new tax policy of the nonsocialist
government that came into power in 1976. The income tax schedules
were indexed to the consumer price index. In addition, some small steps
were taken toward a lowering of marginal tax rates.

The beginning of the 1980s witnessed some important changes in
attitudes, with a growing concern about possible detrimental effects of
high marginal tax rates. More emphasis was placed on efficiency .and
incentives and less on the goal of an equitable distribution of income. A
manifestation of this was the agreement in April 1981 between two of the
three parties in the nonsocialist coalition government and the opposition
Social Democratic party to a major reform of personal income taxation.
The reform, enacted by Parliament in June 1982, is scheduled to be fully
implemented by 1985, after a two-year phase-in period. It is designed to
cut marginal income tax rates for the majority of full-time wage earners to
a maximum of 50 percent, while simultaneously lowering the value of
interest deductions for earners in the higher marginal rate brackets to 50
percent (see section 4.2.1 for a more detailed account of this tax reform).

4.2 The Tax System

4.2.1 The Personal Income Tax

The personal income tax in Sweden consists of two parts: a flat-rate
local income tax and a progressive central government income tax. Local
and national income taxes are assessed on similar bases. Before the tax
reform of 1971, however, local income tax payments were deductible
from the" base of the national income tax.

An important feature of the reform of 1971 was the change from joint
to individual taxation of spouses. Individual taxation applies to so called
A-income, that is, income from wages and salaries, farms, and unin
corporated businesses. Income from other sourc.es-for example invest
ment income, which is labeled B-income-is, however, still taxed jointly
beyond a certain amourit-at present 2,000 Swedish crowns (SEK).

For the calculations oftaxable income, several kinds of deductions may
be made. First, all individuals are entitled to abasic deduction. During
the second half of the 1970s this deduction amounted to 4,500 SEK, but
the rules have recently been changed. The. basic deduction is now con
fined to local income taxatioh, and the amount has been raised to 6,000
SEK. Households with children are entitled to an "employment deduc
tion," which means that the secondary worker of the family may deduct
25 percent of his or her earned income up to a maximum 'of 2,000 SEK.
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Single persons with children are allowed the same deduction. We note,
finally , a minor remnant of the old system of joint taxation of spouses. A
household with only one income earner is granted a credit against the
income tax liability of 1,800 SEK.

As already pointed out, investment income in Sweden is regarded as
B-income and is taxed on a joint basis if over 2,000 SEK. B-income is
added to the income of the primary (highest) income earner and taxed
according to her or his marginal rate of income tax. (Note, however, that
the tirst 4,500 SEK of income of each spouse is treated as A-income,
regardless of source. As explained, A-income is taxed individually. )

Swedish tax laws exempt a limited amount of investment income from
tax. In 1980 this tax-free amount was 1,600 SEK for a married couple and
800 SEK for a single person. Apart from this, the tax rules are symmetri
cal in the sense that interest payments are deductible with no upper limit.
As ':l result of the tax reform due to be implemented by 1985, this
principle of symmetry will be broken for high-income earners. Techni
cally this will be accomplished by dividing the· national income tax into
two parts, the basic tax and the supplementary tax. The tax base for the
basic tax will be determined according to existing rules, which include in
the base net investment income and net income from homeownership
(usually a negative amount after deductions for mortgage interest). The
marginal tax rate rises to a maximum of 20 percent at an income of 64,000
SEK in 1981 prices. ·The base of the supplementary tax is defined dif
ferently in one important respect, namely that negative net investment
income and negative income from homeownership may not be used as an
offset against wage income. The marginal tax rates for the supplementary
tax run from zero at 102,400 SEK to a maximum of 30 percent at 288,000
SEK (in 1981 prices).

During the past few years, the tax base has been further eroded by
some concessions to specitic forms of household savings. Savings in
special bank accounts (with an annual upper limit of 4,800 SEK) and
special funds for shares (with an annual maximum of 7,200 SEK) are
granted a tax-free return over a five-year period. The annual savings
under this scheme are further entitled to a credit against income tax
liability amounting to 20 percent for bank account savings and 30 percent
for savings put into the special funds for shares. Another recent change
was the introduction of a temporary scheme to reduce the tax burden on
dividends. Starting in 1981, and pending a possible introduction of an
imputation system, shareholders are allowed a credit against their income
tax liabilities of 30 percent of dividends received. This credit, however,
may not exceed, 4,500 SEK for a married couple (2,250 SEK for a single
person).

Capital gains are taxed in Sweden, although only upon realization. A
fraction of capital gains is included in the income'tax base. For long-term
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gains the inclusion rate ranges from zero on personal property to 100
percent on real estate, and for financial assets, such as shares, it is 40
percent (further details may be found in section 4.2.8).

Over the past decade there has been a growing concern in Sweden
about the efficiency effects of the present system of taxing capital income.
There is a widespread belief that the tax system diverts savings into
"unproductive" investments such as art, antiques, goId, and consumer
durables at the expense of financial assets such as bank accounts and
corporate securities, which are used to channel savings into business
investment in fixed capital. Residentiai investment in owner-occupied
housing and summer cottages is also favored by the tax system. Owner
occupied housing provides a noteworthy exception to the general princi
ple of taxing only realized income. Homeownership--including summer
cottages-in Sweden is taxed by imputing an income at a rate of 2 percent
(with higher rates on more expensive houses) on the tax-assessed value of
the house. This imp·uted income is included in the income tax base of the
owner. The tax-assessed values are approximately 75 percent of the
market values at the time they are set, and the assessments are changed at
intervals of about five years. Mortgage interest is fully deductible in
computing the personal income tax base. Real capital gains on housing
(defined by indexing the acquisition cost) are taxed upon realization, with
an inclusion rate of 100 percent. New rules enacted in 1981 imply apartial
departure from. the principle of taxing real capital gains by disallowing
indexation of the. acquisition cost for the first four years of ownership.

For more than a decade, the national income tax schedules have been
changed almost annually. Since 1979 these revisions have been based on
changes in the consumer price index. It wouid, however, be wrong to
conclude that personal income taxation in Sweden is fully indexed. The
basic deductions and allowances described above are all defined as fixed
nominal amounts, and changes in these deductions and allowances have
been implemented only ad hoc. Moreover, the taxation of capital income
is unindexed, and tax is charged on nominal capital gains (except for
housing) and nominal interest receipts.

The income tax schedule in Sweden is highly progressive. The degree
of progressivity may be expressed in terms of the .elasticity of net of tax
income (the percentage change in posttax income resulting from a 1
percent change in pretax income). With a proportional tax schedule the
elasticity is unity , whereas undeJ' a progressive tax system it is less than
unity. During the 1950s and 1960s, the elasticity was about 0.8 for the
largest groups of wage earners and varied little between different income
leveis. But as a result of the major tax reform of 1971, progressivity was
increased, and since the beginning of the 1970s the elasticity has been
about 0.6.

Figure 4.1 shows marginal and average tax rates and elasticities of
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posttax income for different levels of pretax income in 1979. The income
distribution curve shows the fraction (percentage) of the total number of
income earners in income brackets with an average income of no less than
the indicated amount.

4.2.2 The Corporate Tax System

The corporation is by far the most important legal form of enterprise in
Sweden. Table 4.2, which is based on aspeciai investigation carried out
for this study by the Swedish Central Bureau of Statistics (SCB), shows
the share of sales originating from corporations in several industry
groups. The proportion of total sales originating from co.rporations in
1979 is less than 90 percent only for wholesale and retail trade. This
industry group also exhibits large shares of partnerships and so-called
economic associations (a cooperative form of enterprise).

Corporations pay both local and national income tax. The national
income tax at present amounts to 40 percent of taxable profits. The local
income tax varies betwe.en different communities, averaging about 29
percent in 1980. Local income tax payments are deductible (with one
year's lag) from the national tax assessment, making the total statutory
tax burden on corporate net profits approximately 57 percent. This
statutory tax rate is used in section 4.2.5 to compute the parameter value
for 1', the tax rate on corporate profits. As will be explained, its value
depends also on the rules for the investment funds system, allowing firms
to deduct up to 50 percent of their profits.

The Swedish corporate income tax may be described as a classical
system of company taxation. Corporations pay a flat rate of tax on all
taxable profits, and the shareholders in their turn are liable to income tax
on dividends. Since the early 1960s, however, same mitigation of the
double taxation of dividends has been offered at the firm level through
the so-called Annelllegislation. According to the rules in force in 1980,

Table 4.2 Corporate Share of Total Sales in Each Industry, 1979
(%)

Industry

Manufacturing
Electricity, gas, water
Building and construction
Wholesale and retail trade
Transportation
Private servicesa

Total

Source: Central Bureau of Statistics (SCB).

aOnly part of private services are included.

All
Corporations

92
95
98
77
92
91
86

Privately Owned
Corporations

84
40
96
70
82
78
78
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firms are allowed to deduct against current profits dividends on newly
issued shares for a maximum of twenty years following a new share issue.
The sum of deductions taken may not exceed the amount raised by the
issue, and the annual deduction is further restricted to a maximum of 10
percent of the issue. The Annell rules in force in 1970 were less generous
than those applying in 1980, allowing a maximum deduction of 5 percent
for ten years. No mitigation of double taxation was offered in 1960.

Formally, this can be described in the following way. Let h be the rate
of Annell deduction per dollar of new issue and assume this deduction to
be taken for w years (hw = 1). Annual tax savings are 7h, and the present
discounted value of the tax savings will then be

w

h f -pUd - 7h [1 -PW]7 e u---ep ,
o

where p is to be the firm's discount rate.
Note that this expression is the present value of tax saved per dollar of

new issues. To incorporate the Annell deduction into the theoretical
framework of our study, it must be transformed into an equivalent tax
saving per dollar of gross investment.' This necessitates a rather formal
treatment, which is relegated to Appendix C. We show there that the
economic effect of the Annell deduction may be modeled by adding, in
the case of new share issues, an additional term to the expression for A
(the present value for tax allowances) reflecting the value of the deduc
tion. This is given in equation (C.5) of Appendix C. When the Annell
deduction is incorporated in this way' the value of e("the opportunity cost
of retained earnings in terms of dividends forgone") is set equal to unity.

4.2.3 Tax Allowances for Depreciation and Inventories

The effective tax burden on corporate profits depends upon the rules
governing the valuation of inventories and the depreciation allowances
for fixed assets. Firms are required to value inventories at acquisition cost
or market value, whichever is lower, and this means that for tax purposes
profits are calculated according to the principle of "firsf in, first out"
(FIFO). As an offset to this, a deduction is allowed up to a maximum of
60 percent of the value of net purchases of inventories. This main rule is
inter alia supplemented by an additional rule ("supplementary rule I")

, that makes it possible for firms reducing their inventories to base inven
tory write-down on the average size of inventories for the past two years.

Construction firms receive a special tax treatment for that part of their
inventories that consists of buildings either not yet completed or only
recently completed. On assets of this kind, inventory write-down is
limited to approximately 15 percent.

,The Swedish rules for taxing inventories imply that v = 1 for all indus
try groups, andf2' = 0.6 for inventories in manufacturing and commerce.
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For other .industry (which includes construction) the weighted average
value for f2 is 0.193.

The rules of inventory write-down described above were supplemented
in 1980 by a scheme that allowed firms to defer corporate taxes by making
allocations to a "profit equalization fund." The size of the fund is limited
to 20 percent of the firm's total wage costs, and the amount allocated for
one· year is included with taxable income for the following year uniess
offset by a new alloeation. If use is made of this scheme, regular inventory
write-down is limited to 45 percent compared \vith the normal 60 percent.

The stated motive for the introduction of this new scheme in 1980 was
to give firms with either no inventories or limited inventories an oppor
tunity to defer corporate taxes. Judging from the empirical investigations
carried out by the Government Committee on Business Taxation in the
mid-1970s and by Rundfelt (1982), however, it seems clear that for the
three industry groups included in this study the "representative" firm has
continued to use the regular rules of inventory write-down rather than the
new scheme. The rules of the "profits equalization fund" have therefore
not been taken inta account in our calculations.

As far as machinery and equipment are concerned, the acquisition cost
may be depreciated for tax purposes at a rate of 30 percent per annum on
a declining balance basis (the "30 rule"). This means that f2 = a = 0.3,
since the first allowances may be taken in the year of acquisition, and
fl = 1 - f2 = 0.7, in terms of the notation of chapter 2. At any time,
though, firms have an option to choose instead-for the entire stock of
machines-the accounting value that would result from five years'
straight-line depreciation. In other words, a firm is free to write off an
amount needed to bring the remaining value down to what it would have
been had the firm from the outset written off 20 percent of the original
amount invested. For a single investment it is profitable to switch to the'
"20 rule" after the third year. A growing firm, however, with many young
vintages of capital, would always stick to the "30 rule." Our assumptions
about f2 and a for investments in machinery the~efore may be thought of
as applying to such afirm.

.Fiscal depreciation of buildings is generally carried out on a straight
line basis. The lifetime for tax purposes varies between buildings of
different types and different uses, according to special guidelines issued
by the tax authorities. A comparison between these guidelines and the
actual coinposition of investments in buildings-as reflected in the cal
culations of capital stocks carried out by the Central Bureau of Statistics
(see section 4.2.4)-indicates that buildings within the "manufacturing
industry" are typically written off using a lifetime of twenty-eight years,
compared with thirty-three years for "other industry" and thirty-six years
for "commerce." Buildings completed since 1970, however, are treated
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more favorably. During the first five years, firms are allowed to deduct an
additional2 percent per year, which shortens the tax lifetime of the asset.

The rules of tax depreciation for buildings may be expressed in terms of
the present discounted value of depreciation al1owances, A z , which is
given by .

(4.2)

4 n

A z = 0.02 +±+ (0002 + ±) f e-PUdu + ±f e-PUdu,

O 4

where L is the tax lifetime.
The first term of this expression reflects the fact that the first allowances

may be taken in the year of acquisition. Depreciation is carried out for n
years, where n is determined so as to make the sum of all al1ow~nces

equal to the acquisition cost:

(4.3) 1 ( 1 ) 10.02 + - + 4 0.02 + - + (n - 4) - = 1.
L L L

This gives n = 0.9L - 1 for use in the calculations. Before 1970 no "pri
mary deductions" were al1owed, and the period offiscal depreciation was
therefore n = L-l.

4.2.4 Estimates of Economic Depreciation

It is generally believed that the Swedish rules of fiscal depreciation are
generous-at least in times of stable prices-allowing firms to defer
corporate tax payments. The extent of accelerated write-off is, however,
difficult to determine owing to lack of reliable studies on rates of eco
nomic depreciation.

The D;1ost ambitious attempt to calculate economic depreciation in
Sweden is that of the Central Bureau of Statistics (SCB), and our assump
tionsabout rates of economic depreciation correspond to those implicitly
used by the SCB. The purpose of this section is to describe the rather
complicated procedure employed by the SCB in estimating net capital
stocks and economic depreciation. The implied rates of economic depre
ciation are shown in table 4.3.

For each specific category of asset for which capital stocks are esti
mated-a machine of a certain type used in a certain industry-the SCB
assigns a time pattern, according to which the assets of a given cohort are
retired from service, and an assumed mean value for the age at which the
asset is retired. The retirement patterns have been obtained from the set
of survivor curves estimated by Winfrey (1935) for the United States
during the 1930s, whereas the assumptions on average retirement age are
based on a number of Swedish sources. The main source for the assump
tions on average retirement age is Wallander (1962).
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Table 4.3 Rates of Economic Depreciation
(%)

Manu- Other
facturing Industry Commerce

Machinerya 7.7 19.7 18.2
Equipment 7.1 12.2c 11.7
Vehicles 46.7 37.0 40.3

Buildings 2.6 2.3 1.8
Totalb 5.4 7.1 7.7

Source: Own calculations based on estimates of economic depreciation and net capital
stocks of the Central Bureau of Statistics (SCB). .

aMachinery is a weighted average of equipment and vehicles in each industry.

bThe row for total is a weighted average of machinery and buildings in each industry.

CThe major explanation for this rather high figure is the fast depreciation of equipment in the
building and construction sector (one-third of all equipment in other industry). The average
depreciation rate for this kind of asset is nearly 22 percent (drilling machines, grinding
machines, cement mixers, bulldozers, and similar heavy equipment subjected to very rough
usage).

The Winfrey survivor curves combined with the SCB assumptions on
average retirement age form the basis for perpetual-inventory estimates
of gross capital stocks. These estimates of gross capital stocks can be
thought of as implying a "sudden death" assumption for each single asset,
which means that an asset maintains full productive efficiency until the
moment it is retired. The time of retirement varies among the different
assets of avintage, however, as reflected by the survivor curve.

The SCB also provides estimates of economic depreciation based on
unpublished calculations of net capital stocks. Net capital stocks are
calculated by adjusting the gross capital stocks to allow for the fact that
the value of an asset declines as it approaches the age of retirement. The
approach chosen by the SCB for this purpose can be explained in the
following way. Assume that a cohort of assets of a given vintage originally
consists of N machines, each of unit value. The number of machines
remaining in service after u years is then S(u)N, where S(u) represents
the "normalized" survivor curve, which takes the value ofunity for a new
vintage. At time u, - S(u)N machines are retired from service. The.
average retirement age of the assets of this cohort is therefore

(4.4)

w

1 f ·d(O) = -- -u S(u)N du,
S(O)N

o

where w represents the maximum age of the cohorts (implying that
S(w) = O). For those assets that still remain in' service after n years (at
time u = n), the average age of retirement is
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1 fW •den) = -- -uS(u)N du.
S(n)N

n

The average expected remaining life of the assets surviving after n years is
therefore den) - n.

Now the SCB simply assumes that an asset still in service after n years
retains a fractionf(n) of its original value equal to the ratio between the
average expected remaining life [den) - n] and the average total ex
pected life d(n) :

(4.6) ten) = den) - n .
den)

The "valuation coefficient" f(n) takes the value unity for a new vintage
(n == O) and declines to zero at the maximum age of the cohort (n == w). By
multiplying [(n) by the number of assets surviving, the SCB obtains a
value-age profile (n == 0, ... , w) for a cohort of assets of a given vintage.

(4.7) ben) = S(n)Nf(n), n=O, . .. ,w.

For manufacturing industry, the most frequently used survivor curve
for machinery (the Winfrey SI curve) has an assumed average retirement
age of tw~nty-five years. The correspönding ben) curve is then almost
linear for the first one-third of the maximum life and approximately
geometric for the remaining two-thirds.

This approach forms the basis for perpetual-inventory estimates of net
capital stocks. Economic depreciation is then obtained as the difference
between gross investment and the change in the net capital stock. To
determine the actual rates of depreciation implicit in the calculations
performed by the SCB, we have related economic depreciation, D, to the
corresponding values of the net capital stocks, K. (Data on net capital
stocks are not published by the SCB. Our calculations on rates of eco
nomic depreciation are therefore based on unpublished tables at the
four-digit level, obtained directly from the SCB.) We define the rate of
economic depreciation to be

(4.8)

The parameter Bu combines the effects of retirement from service
(assuming no in-place loss of efficiency) and decline in value as assets
approach the time of retirement.. Our calculations, covering a thirty-year
period ending in 1979, indicate a remarkable constancy of the implicit Bu'

The degree of constancy is particularly striking for buildings, with
practically no variation over time. As a good approximation, therefore,
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the· SCB estimates of economic depreciation are equivalent to estimates
based on the simple case of geometric depreciation with a constant ö.

Our estimated depreciation rates are shown in table 4.3. These are an
average of the implicit rates described above for the years 1970-79. The
marked differences between theindustry groups in the depreciation rates
for machinery are largely explained by the different proportions of rap
idly depreciating vehicles.

It is interesting to compare the estimates with' the results of a recent
survey carried out by the Industriens Utredningsinstitut (IUI) and the
Federation of Swedish Industries (Wallmark 1978). According to this
survey, manufacturing firms estimated the average length of life of newly
installed machineryas 14.3 years and that of new buildings as 28.7 years.
The exact meaning of these answers is unclear. Assuming, however, that
the ·pattern of depreciation is geometric, which implies that the average
length of life is the inverse of the rate of depreciation, these numbers may
be interpreted as average rates of depreciation of 7.0 and 3.5 percent,
respectively. These rates are not far from those implicit in the SCB
estimates of economic depreciation for manufacturing.

4.2.5 Investment Grants and Incentives

An important feature of the Swedish corporate income tax is the
investment funds system (IF). The idea behind the system is to induce
firms to reserve 'profits during boom years to be used for investment
during subsequent recessions. The IF system was introduced in 1938 but
did not gain importance unti11955, when the rules were changed. In that
year firms started to make tax-free allocations to investment funds, and in
the 1958 recession funds were released for the first time. Since then ,
releases of investment funds have been more and more frequent. In
particular , the efforts during the 1970s to prornate industrial growth
meant that firms were able to use the IF system almost continuously for
new investment. Since the mid-1960s the IF system has also been used
extensively for regional policy purposes.

The investment funds system works as follows. Each year a firm can
deduct up to 50 percent of its tax profits by "allocating" an equivalent
amount to its investment fund (appearing as an entry on the balance
sheet). Since the IF allocation takes the form of a deduction against
taxable profits, tax payments are reduced by an amOunt equal to the
allocation times the (statutory) corporate tax. However, 50 percent of the
allocation must be deposited interest-free at the Central Bank (the re
mainder may be used for any purpose). Hence, even if the funds are
never used again, IF allocations provide an attractive alternative to
paying profits tax: 50 percent is paid to the Central Bank rather than 57
percent to the government as profits tax.
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When the investment funds are released, for example during" a reces
sion, firms are allowed to withdraw from the Central Bank deposits
corresponding to 50 percent of the cost of investments considered to be
financed by the IF. Depending on the rules set up for a particular release,
firms are sometimes also granted an extra investment allowance in the tax
assessment amounting to 10 percen~ of the IF used. (This refers to a
so-called 9 : 1 release that was in effect at the end of the 1970s and
beginning of 1980s.) Investments financed by IF, on the other hand, are
considered to be fully written off for tax purposes. Firms lose, therefore,
the possibility of dedueting fiscal depreeiation.

As pointed out, the IF system was put to extensive use during the
1970s. Available data indieate, though, that the firms in the industry
groups included in our study financed less than 20 percent of their
investments by investment funds. It seems reasonable to assume, there
fore, that the marginal investment considered for this study must be
written off according to the regular rules of fiseal depreeiation rather than
through the IF system.

This view does not imply, however, that the profitability of the mar
ginal investment is unaffeeted by the IF system. As explained, Swedish
eorporations are allowed to reduce the ineome tax base by alloeating up
to 50 percent of taxable profits to an IF. This means that 50 percent of the
profits from the marginal investment "will be taxed at the statutory corpo
rate tax rate of 57 percent, while the remaining 50 percent will be
untaxed. There is, however, an implicit eost to the firm of the allocation,
and this eost equals the interest forgone on the 50 percent of the alloca
tion that must be deposited with the Central Bank plus the inereased tax
payments owing to the loss of regular depreeiation allowances on assets
finaneed by the IF.

By this line of argument, it seems reasonable to define the effective
eorporate tax rate,. to be used for our model caleulations as a weighted
average 'of the statutory tax rate "s (which is 57 percent in 1980) and the
implicit eost of the IF allocation. To put the expression for the effeetive
eorporate tax rate in a general form, we may introduce the following
notation: let e,be the proportion of profits that may be alloeated to the IF
and b be the proportion thereof that must be deposited with the Central
Bank. The IF alloeation is used after n years, at which time the firm can
withdraw the Central Bank deposit. The effeetive eorporate tax rate then
beeomes

(4.9)

where "s is the statutory corporate tax rate and p the firm's after-tax rate
of diseount (which depends on the source of finanee). The second term of
the equation then represents the present value of the interest forgone on
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the Central Bank deposit and the third term the present value of in
creased tax payments owing to forgone depreciation allowances. During
the second half of the 1970s and the beginning of the 1980s, firms were
allowed to use the IF system almost continuously for new investment. For
1980 it seems reasonable, therefore, to assume a zero time lag between
allocation and use of the IF (n = O). The cost to firms of IF allocations
would then be limited to the loss of regular depreciation allowances on
the acquired assets. In this case equation (4.9) simplifies to

(4.10) 'T ~ (1 - e)'Ts + eAd .

Both 1960 and 1970 represent peak years of the business cycle, and,
with a cycle length of four to five years, firms would expect a time lag of
about two years before the IF allocations could be used. We assume,
therefore, that n = 2 for 1960 and 1970. The·details of the IF system given
above imply, furthermore, that ehas a value of 0.5 for 1980. For 1960 and
1970 e equals 0.4. In 1980, 50 percent of an IF allocation had to be
deposited with the Central Bank, which means that b equals 0.5. For 1960
and 1970 b takes the value 0.46.

Considering that the present discounted vallle of regular depreciation
allowances per unit of investment is lower for buildings than for machin
ery, it seems reasonable to assume that a tax-minimizing firm would use
its investment funds for investments in buildings rather than machinery.
This assumption will be used here, and the definition of Ad in equation
(4.9) is therefore (see section 4.2.3):

4

(4.11) Ad = T [0.02 +±+ (0.02 + ±)fe-PUdu
o

The effective corporate tax rate 'T, as defined by (4.9), is a function of
the firm's after-tax discount rate p, and this means that it depends on the
source of finance used in connection with future IF releases. However, to
reduce the programming work involved for our numerical estimates, we
us~ the ·same parameter value for 'T for all sources of finance. This value is
computed by using for p a weighted average of p (as obtained for the
"fixed-r" case) for each source of finance. The weights correspond to the
1980 proportions of debt, new share issues, and retained earnings for the
three industry groups aggregated. This procedure makes it possible, in
turn, to approximate equation (4.9) by a linear function of the inflation
rate (7T). This means that 'T = 0.449 - 1.067T for 1980 and 'T = 0.410 
0.417T and 'T = 0.454 - 0.497T for 1960 and 1970, respectively. At 9.4
percent inflation, which is the rate of inflation actually experienced in
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Sweden over 1971-80, the effective corporate tax rate ,- is therefore 34.9
percent, compared with the statutory corporate tax rate ('-s) of 57 per
cent. For 1960 and 1970, statutory corporate tax rates·were 49 and 53
percent , and (at the same inflation rate) effective corporate tax rates were
37 and 41 percent, respectively.

On occasions there have been special and temporary improvements of
depreciation rules and special tax reductions to stimulate investment.
These types of stimuli appear to have been used more frequently in recent
years. Thus, in 1976-78 firms were offered an extra investment allowance
of 25 percent for machinery and equipment, for national income tax
purposes . Regular fiscal depreciation was not affected by this extra
allowance. This investment allowance was reintroduced in 1980, and the
rate was then set at 20 percent for both the local and national tax
assessments. A 10 percent allowance was granted for buildings. With a
statutory corporate tax rate of 57 percent, these investment allowances
are equivalent to investment grants of 11.4 percent for machinery and 5.7
percent for buildings. We assume, therefore,/3 = 1 and g == 0.114 for
machinery, and 13 == 1 and g == 0.057 for 'buildings.

In addition to the grants and tax allowances discussed above, large
subsidies were extended to manufacturing firms during the recession of
the late 1970s. These were provided ad hoc, to a large extent in the form
of rescue operations to maintain employment. The magnitude of pay
ments is discussed in section 4.4.4. For this reason we have not included
such subsidies in our calculations and have restricted our attention to
statutory rates of allowances and grants.

The general sales tax that was in effect in Sweden between 1959 and
1969 included gross investments in its base. Tax payments were deduct
ible against the corporation income tax base. In 1960 the general sales tax
was levied at the rate of 4 percent and the corporate tax rate was 49
percent. Therefore the sales tax was equivalent to a negative investment
grant of 2 percent (/3 == -1 and g = -0.02 in 1960).

4.2.6 Local Taxes

The local income tax in Sweden applies not only to individuals but also
to corporations. The tax on individuals was discussed in section 4.2.1.
The base of the corporate tax-which is similar to that of the national
corporation income tax-is defined by the central government, while the
rates are determined by the local authorities. The same rate is applied to
companies as to individuals. In 1980' the countrywide average was 29
percent.

A Swedish corporation is not liable for property taxes as usually
defined. For local income tax purposes, however, a firm must declare an
amount corresponding to 2 percent of the assessed value of its buildings
and real estate. This "guarantee amount" is deductible from profits for
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the local income tax assessment; but taxable income cannot fall below the
guarantee amount. The effect of this is to levy a minimum tax on firms
equal to the product of the tax rate and 2 percent of the value of their real
estate. We have ignored this provision (which is not relevant to marginal
investment in machinery and inventories) and assumed that firms invest
ing in buildings have taxable profits above the guarantee amount.

4.2.7 Wealth Taxes

The Swedish wealth tax applies only to individuals. Capital values of
insurance policies and individually acquired pension rights are excluded
from the tax base. The 1980schedul~ (unchanged since 1975) levied a
zero tax rate on net wealth (assets less liabilities) below 200,000 SEK, a 1
percent rate on wealth between 200,000 and 275,000, 1.5' percent be
tween 275,000 and 400,000, 2 percent between 400,000 and 1,000,000,
and 2.5 percent on wealth exceeding 1,000,000 SEK.

A detailed description of the distribution of household wealth in
Sweden for 1975 is presented in Spånt (1979), and this study makes it
possible to estimate the marginal wealth tax rates implied by a hypothet
ical1 pe~cent increase in household wealth. Spånt shows the holdings of
various assets such as realestate, bank accounts, and shares for thirteen
different classes of taxable net wealth. Using this information and the
marginal tax rates for each class of net wealth, as implied by the tax
schedule~ we have obtained separate estimates of the weighted average
marginal tax rates on the holdings of equity and debt. For 1975 the
marginal wealth tax rate on equity turned out to be 1.5 percent, com
pared with 0.4 perc'ent on bank account holdings. Since there is almost no
direct lending (through bonds, for example) from households to the
business sector, the tax rate on bank account holdings has been used as
our estimate of the marginal wealth tax rate on debt.

The different marginal. tax rates on equity and debt obviously reflect
the differences in the distribution of the holdings of shares and bank
accounts among households. Wealthy households have invested alarger
proportion of their net wealth in shares than have less wealthy house
holds. AnadditionaI indication of this fact is that 35 percent of the total
amo~ntof shares ownecj by households are held by households paying the
top marginal wealth tax rate, whereas for bank account holdings the
corresponding figure is barely 4 percent. On the other hand, households
with taxable net wealth below the tax-exempt limit own 10 percent of
household shareholdings and 26 percent of total bank holdings.

With an average rate of inflation of nearly 10 percent since the mid
1970s, it is reasonable to expect the marginal wealth tax rates to be higher
in 1980 than in 1975., Assuming the average net wealth within each wealth
class to increase at the rate of inflation and the relative distributions of
bank account and shareholdings to be un.changed, we have estimated that
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the marginal tax rate on equity actually rose from 1.5 percent in 1975 to
1.9 perce~t in 1980, compared with an increase from 0.4 to 0.8 percent on
debt.

The wealth tax schedule, introduced in 1975 and still in force in 1980,
was changed in 1981. This revision reduced the estimated marginal tax
rates to their 1975 level. Because the revision of the schedule in 1981
effectively reestablished the marginal tax rates of 1975, we have chosen as
our estimates for 1980 the average of the 1975 values (which equal the
1981 values) and 1980 values. The assumed marginal wealth tax rate is
therefore 1.7 percent on equity and 0.6 percent on debt.

4.2.8 Household Tax Rates

Average marginal income tax rates on investment income of house
holds are shown in table 4.4 for the years 1960, 1970, and 1980 and for the
proposals due to be implemented in full by 1985.

The figures for 1980 are based on a special investigation carried out for
this study by the Central Bureau of Statistics (SCB). Since the mid-1970s
the SCB has collected detailed information on household income based
on a sample survey of tax returns and other sources. This data base
(HINK), which consists of approximately 28,000 individuals from a
population of 8.2 million, has been used to estimate the relative distribu
tions of dividends and interest receipts over different income brackets in

,1978. (The Swedish term for the income concept used is sammanräknad
nettoinkomst.) To obtain reliable estimates, it has been necessary, fur
thermore, to combine the regularHINK data base with a supplementary
sample of wealthy households.1 This supplementary sample was not avail
able for 1979 and 1980.

Since the basic data were available only for 1978, we have assumed that
the "real" distributions (that is, adjusted for changes in the price level) of
dividends and interest receipts were the same in 1978 and 1980. The
ave~age incomes of each of the nineteen income classes employed in 1978
were translated into corresponding nominal amounts for i980. Marginal
tax rates for the different levels of income were obtained from the IUI
model of the System of Personal Income Taxation (see Jakobsson and
Normann 1974). The marginal tax rates were then weighted together to
obtain average marginal tax rates.

The first row of table 4.4 shows the weighted average marginal income
tax rates for households that receive dividends and interest income,
respectively. These numbers may, however, exaggerate the tax burden
on a marginal increase of investment income, since all households are

1. The HINK data base is described in annual publications from the SCB (see Statistical
Reports N1981 :8.1). The procedure of using a supplementary sample of wealthy households
is explained in Spånt (1979).
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Table 4.4 Average Marginal Income Tax Rates (m) and
Statutory CapitaI Gains Tax Rates (zs)
of HousehoId Investors

(%)

m

Year Debt Equity Zs

1980 52.2 65.2 26.1
1980a 49.9 64.0 25.8
1970 48.0 58.0 15.0
1960 34.0 45.0 O
"New rules" 1985 43.9 57.2 22.9

Source: Own calculations as described in the text.
aWith the exemption limit for investment income taken into account.

allowed a limited amount of investment income free of tax (see section
4.2.1). We have therefore also calculated the share of dividends and
interest receipts, respectively, going to households whose net investment
income (dividends, interest receipts, etc., less interest costs) exceed the
maximum tax-free amount. The adjusted tax rates obtained by multi
plying these shares by the corresponding marginal tax rates for each
income bracket then reflect the fact that some households do not pay any
tax on marginal increases in investment income. As shown by the second
row of the table, these calculations reduce the weighted average marginal
tax rates by two and one percentage points, respectively.

For purposes of comparison, table 4.4 also includes estimates of aver
age marginal tax rates for 1970 and 1960. The estimates are based on our
own calculations using a 1966 study of the distributions of ownership of
shares and bank account holdings over different income brackets (Statens
Offentliga Utredningar 1969). These distributions were used, in turn, as
proxies for the distributions of dividends and of interest receipts.

The calculations assume that the real distributions of dividends and
interest receipts over income class were the same in 1960 and 1970 as in
the year of the study, ,1966. The mean incomes for the income classes
employed in the 1966 study were translated into corresponding nominal
amounts for 1960 and 1970, using tax assessment statistics. As for 1980,
marginal tax; rates were obtained from the IUI tax model.

Table 4.4 shows the statutory marginal tax rates on realized capital
gains on shares. Taxatian of long-term capital gains on shares was first
introduced in Sweden in 1966 (see Rundfelt 1982). According to the rules
in force in 1970, 10 percent of the proceeds of the sale of shares were
included in the personal income tax base of the seller.

Assuming that investors expect capital gains to accrue at the nominal
rate of 5 percent per annum (the average increase in the stock market
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index at the time), and assuming a holding period of ten years, this "sales
tax" is equivalent to a statutory rate of tax on realized capital gains of 15
percent. The rules were then changed in the mid-1970s to define a tax on
realized nominal capital gains. The new rules require that 40 percent of
realized long-term nominal gains (in excess of a tax-free amount of 3,000
SEK) be included in the taxable income of the owner. This means that, at
the margin, the capital gains tax rate equals 40 percent of the income tax
rate. Long-term gains are gains on assets held for more than two ye.ars.
Short-term capital gains on assets held for less then two years are fully
taxed as income.

Finally, the last row of table 4.4 shows marginal income tax rate for the
tax reform due in 1985 but introduced into legislation in June 1982. The
figures shown are the tax rates that would have applied had the reform
been in full effect in 1980. The rules of the 1985 system have not been
incorporated into the IUI tax model, and the numbers reported are
therefore approximate. In addition, the 1985 tax system poses special
problems because of the division of the national income tax into abasic
tax and a supplementary tax. For the supplementary tax, negative income
from financial investments and homeownership (underskottsavdrag) may
not be used to offset wage income, and available information on the
distribution over income class of this negative income is not fully compa
rable with the data used for table 4.4.

Chapter 2 of this book (as weIl as the country chapters for the United
Kin'gdom and the United States) discusses in same detail the problems
posed by the fact that households may hold debt instruments in a non
interest-bearing form (such as sight deposits). It is assumed that non
interest-bearing accounts yield a return in the' form of bank services
provided free of charge. Income from non-interest-bearing deposits is
therefore deemed to be taxed at a zero rate. T~is implies, in turn, that the'
marginal tax rate on income from debt instruments must be calculated as
a weighted average of the ordinary marginal tax rate (as shown in table
4.4) and the zero rate on non-interest-bearing deposits.

Household holdings of non-interest-bearing debt instruments are
much less important in Sweden than in other countries. Furthermore,
Swedish households do, as a rule, earn interest income on sight deposits
(such as checking accounts), albeit at a lower rate than on time deposits.
Income accruing to sight deposits in Sweden, therefore, will be consid
ered to take the form of both interest income (which is taxed at ordinary
tax rates) and untaxed bank services. According to our approximate
calculations, the proportion of total household income on debt instru
ments accruing as untaxed bank services was only 1.4 percent, leaving
98.6 percent of total debt income in taxable form. The marginal tax rates
o~ households applicable to debt finance are therefore equal to the tax
rates appearing in table 4.4 times 0.986. The 1980 marginal tax rate on
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interest earnings of 49.9 percent is then reduced to 49.2 percent, and the
1985 tax rate is reduced from 43.9 to 43.3 percent.

The numbers appearing in the second column of table 4.4 represent the
average marginal income tax rates of household equity investors. As will
be explained below, it is important to distinguish between changes in the
tax system that affect these marginal income tax rates and changes th.at
affect the marginal tax burden on dividends alone. One reason for dis
tinguishing between the two is illustrated by the operation of the 30
percent dividend tax credit scheme introduced in 1981. The tax credit
(against personal income tax and therefore relevant only to households)
applies only to the first 15,000 SEK of dividend income for a married
couple (the limit is 7,500 SEK for a single person). The effect on marginal
tax rates for dividends has therefore been estimated in away similar to
that used when calculating the effects of exempting from tax certain
amounts of investment income. We have thus determined the share of a
marginal increase in dividends in each income bracket that would qualify
for the credit. According to these calculations, the new dividend tax
credit did reduce the 1980 average marginal tax rate on dividends by
eleven percentage points, from 64.0 to 53.0 percent. Alternatively, if the
1985 tax schedule had been in effect in 1980, the dividend tax credit
system would have reduced the marginal tax burden on dividends from
57.2 to 47.3 percent.

As mentioned in section 4.2.1, household taxation of investment in
come has also been affected by concessions to some special forms of
savings-on special bank accounts anq special funds for shares-intro
duced at the end of the 1970s. There is unfortunately no obvious way to
translate the rules governing the "tax-savings" schemes into single "tax
rates" comparable to the' marginal tax rates on regular forms of interest
receipts or dividends. The numbers reported below thus reflect several
somewhat arbitrary assumptions.

Consider an investor who puts one crown into a qualified special bank
account. He immediately receives a credit against his income tax liability
of twenty öre (20 percent), and no tax is charged on interest earnings
provided the crown-including compound interest-is kept, in the
account for a full five' years. After the required five years, the account
turns into a regular bank account with a taxable return. WeshaIl assume,
therefore, that the investor withdraws his money (amounting to ei5 ,

including compound interest) after five years. This assumption does not
limit the time horizon of the "representative" investor to five years,
however. As long as the annual savings in the scheme are below the
maximum sum allowed, the investmentpattern described here may weIl
be repeated any number of times. We mayassume, therefore,that upon
withdrawing the amount ei5 in year five, the investor immediately returns
one crown to the special bank account and receives an additional tax
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credit of,twenty öre. The present value of the (negative) tax payments
from repeating this procedure x times will then be

(4.12) ..

x

T= -0.2 2e- i(1-m)5u,

u=o

where 0.2 is the tax credit per crown of qualified savings, i(1 - m) is the
after-tax rate of discount of the "representative" investor, and u denotes
time.

Now imagine an alternative hypothetical arrangement where no initial
tax credit is provided, but the investor has the option of paying tax (or,
rather , of receiving the subsidy involved) at the rate mSB on his annual
interest earnings from the special bank account. The same investment
pattern in assumed, implying that the investor puts one crown into the
account at time zero and then makes additional deposits between years
zero and five to keep the same amount of money in the account as with the
scheme described above. The investment is repeated x times, and mSB is
set so as to yield the same present value of tax payments (subsidies),

5

(4.13) [f mSBieiu . e-i(l-m)Udu] t e- i(1-m)5u= T,

o u=o

where T is defined by equation (4.12) above. The expression under the
integral sign of (4.13) is the present value of tax (subsidy) payments for
each five-year period, discounted to the beginning of each period. lt is
immediately clear from (4.12) and (4.13) that the holding period of the
investor (denoted by the parameter x) does not affect mSB

.

Given the underlying assumptions, equations (4.12) and (4.13) can be
used to obtain the value of the "equivalent tax rate" mSB

. To an indi,;.
vidual with a marginal tax rate (m) of 49.9 percent, the special bank
savings scheme thus turns out to be equivalent to a tax of minus 3.3
percent on the annual return on the investment plan, assuming a market
interest rate (i) of 15 percent. The value of 15 percent was chosen to be
representative of nominal market rates at the time, although the equiva
lent tax rate is rather insensitive to changes in the assumed value for i.

The effects on household tax rates of the concessions to savings in the
special funds for shares were estimated in a similar manner. There are at
present seven funds in operation (six of which are run by banks) that
acquire shares on the stock market. Savings channeled inta these funds
must be kept for five years, and all dividends received by the funds must
be reinvested. The individual is granted a credit against his income tax
liability of 30 percent of his annual savings made under the scheme, and
no taxes are charged on dividends and capital gains accruing within
five years.
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An immediate question here is whether the 30 percent tax credit
granted by the scheme should be regarded as an offset to tax payments on
dividends or on capital gains . We have settled this question by consider
ing two funds. One of the funds is assumed to specialize in shares from
corporations paying all their after-tax profits as dividends. No capital
gains are thus expected on the portfolio of this fund. The other fund
acquires shares from corporations that retain all their profits. The return
on the portfolio of this fund would then accrue onlyas capital gains ~

On the basis of these two polar cases, the "equivalent" tax rates on
dividends and capital gains can be determined. Consider the first fund
specializing in shares from corporations paying all their profits as div
idends. Let the dividend yield on the portfolio of this fund be f.L. Since all
dividends are reinvested; one crown put into the fund at time zero will
earn dividends of f.LeJJ..u at time u. The "equivalent tax rate" mSF may then
be derived in exactly the same way as mSB above, that is, from the
equation

(4.14)

5fmSFI-LefLUe-i(l-m)udu= -0.3,·

o

where 0.3 is th~ tax credit per crown of savings in the special funds for
shares. Assuming the pretax rate of discount and the return on the
portfolio of the fund to be 15 percent (i = 0.15, f.L = 0.15), the "equiva
lent tax rate" mSF would then be - 4.7 percent for a "representative"
equity investor with a marginal tax rate of 64 percent (m = 0.64; see table
4.4).

The second fund, by assumption, specializes in corporate shares paying
no dividends. Let the rate of growth in the value of the shares of this fund
be ~. At the end of the tax-free five-year period, therefore, the investor
withdraws an amount er35 per crown of initial savings. The "equivalent tax
rate" ZfF may then be defined as the rate of tax (subsidy) that would yield
the same present value of capital gains tax payment (subsidy) if applied to
the conventionally defined capital gain of e~5 - 1 as the 30 percent tax
credit provided by the special funds scheme:

(4.15) ZfF (e r35 - 1) e- i(1-m)5 = - 0.3 ..

Assuming ~ i = 0.15, the "equivalent tax rate" ZfF is then - 35.2
percent.

The tax savings schemes discussed here have not been taken into
account for the "standard case" estimates of effective tax rates for 1980
(presented in section 4.4.1). We have chosen instead to consider the tax
savings schemes as part of the "new 1981 rules," which also include the
dividend tax credit system described above. This requires an assumption
about the weight to be attached to the tax savings schemes in estimating
household tax rates.
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Both types of tax savings schemes were introduced in 1978, but interest
initially was largely confined to the special bank accounts. At the end of
1979,8 percent of taxpayers participated, and, of those, only one in ten
chose to put his or her savings into the special funds for shares. The
average annu,al savings·amounted to almost 70 percent of the maximum
amounts allowed. During 1980 the rules of the special funds for shares
were changed, increasing the initial tax credit from 20 to 30 percent and
the maximum amount of qualified annual savings from 4,800 to 7,200
SEK. After these changes, savings in the special funds for shares grew
rapidly. By mid-1981 the participation rate for the two schemes together
had risen to 15 percent of eligible taxpayers and, of those, almost 30
percent used the special funds for shares. Average annual savings still
amounted to about two-thirds of the maximum sums allowed.

1t is notable that households on average have not used the "tax sav
ings" schemes to the maximum extent. It seems reasonable, therefore, to
expect that an increase of household savings, of the kind assumed when
defining the "margin" in this study, would be directed both through
regular channels-for example, bank accounts and the stock market
and through the "tax savings" schemes. With this view, an assumption
must be made regarding the proportion of total household savings in
banks that would be channeled through the special bank accounts and the
proportion of household equity investments that would be put into spe
cial funds for shares.

In mid-1981 the market value of the holdings of the special funds for
shares amounted· to approximately 3 percent of total household share
holdings. Holdings in the special bank accounts (including compound
interest) were also about 3 percentof total household bank holdings.
These numbers may give an unduly conservative picture of the impor
tance of the "tax savings" schemes, however. Considering that the
schemes were introduced as late as 197R, it seems more appropriate to use
flow data. For 1981 the flow of deposits inta" special bank accounts
amounted to 10 percent of the total increase in household bank holdings.
As for the special funds for shares, by mid-1981 household deposits had
risen to an annual rate corresponding to 6 percent of the total amount of
equity capital obtained by the nonfinanciai sector by way of new issues
and (gross) retained earnings. These numbers, 10 and 6 percent, respec
tively, have been used as weights when determining the effects of the tax
savings schemes on household marginal tax rates on interest income,
dividends, and capital gains.

The "tax savings" scheme is therefore assumed to reduce the marginal
taxrateoninterestincomefrom49.2t044.0percent(= 0.9 x 0.49 + 0.1
(-0.033)). As mentioned above, the 1981 dividend tax credit system
alone effectively reduces the marginal tax rate on dividend receipts from
64.0 to 53.0 percent. Considering the special funds for shares, this mar
ginal tax rate is further reduced to 49.~ percent (0.94 x 0.53 + 0.06 x
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(-0.047)). Similarly, the capital gains tax rate is reduced from 26.1
percent to 22.4 percent (0.94 x 0.261 + 0.06 x (-0.352)).

As already pointed out, the reduction in the marginal tax rate on
dividends (md) brought about by the dividends credit system and the "tax
'savings" scheme must be distinguished from a reduction in the statutory
marginal income tax rate (m) of the equity investors. The expressions for
the cost of capital with equity finance derived in chapter 2 of this book
assume the existence of a market for alternative financial investments
where the nominal rate of return is taxed as inc'ome at the marginal rate of
income tax (m). This after-tax rate of return represents the rate of
discount used for determining the east of capital for equity-financed
corporate investments in fixed capital. Measures that affect only the
taxation of corporate dividends, such. as the Swedish dividend credit
system, leave unaffected the rate of discount used by equity investors.

To incorporate the difference between the tax rates m and md into the
analytical framework set out in chapter 2, consider a marginal investment
in fixed capital of unit value financed by a new share issue at the beginning
of a year. To simplify notation we will abstract from inflation, initial
allowances, investment grants, and so forth, and assume that the rate of
fiscal depreciation equals the rate of true economic depreciation, 8. The
gross return on investment is MRR, which accrues at the end of the year.
The firm then immediately sells the asset and repays the money put up by
the shareholders at the beginning of the year. Assuming that the firm, by
selling the asset, obtains an amount equal to the replacement value,
1 - 8, there remains an amount

(4.16) (MRR - 8)(1 - T)

to be distributed to the shateholders as a dividend. This dividend is taxed
at the marginal tax rate md, and, to make it worthwhile for the sharehold
ers to participate in the new issue, the net dividend must equal the
after-tax return the shareholders could obtain on alternative financial
investments:

(4.17) (MRR - 8)(1 - 7)(1 - md) = i(l - m),

where i is the investors' pretax opportunity cost of funds, which we take
to be the market interest rate. Hence

(4.18) MRR =. i (1 ~ m) + 8 .
(1 - 7)(1 - md)

The corresponding expressian in chapter 2 is

(4.19) MRR =' i + 8,
(1 - T)6

which implies that



113 The Tax System

(4.20)
1- md

8=--.
l-m

Before the dividend credit system was introduced as part of the per
sonal income.tax in 1981, md was equal to m, and the "opportunity cost of
retained earnings in terms of dividends forgone," e, therefore took the
value of unity. The "new 1981 rules," which reduced md from 0.640 to
0.495, then raised the value of e to 1.403. However, since the dividend
credit system as weIl as the tax savings scheme applies only to households,
estill takes the value of unity for the categories "tax-exempt institutions"
and "insurance companies."

For the 1985 tax schedule m is reduced from 0.640 to 0.572. In com
bination with the 1981 dividend credit system, the marginal tax rate on
dividends md is thenO.473, and this implies that e for households takes
the value 1.23.

4.2.9 Tax-Exempt Institutions

Tax-exempt institutions by definition pay no tax on interest receipts,
dividends, or capital gains. This category of owner includes different
kinds of charities, scientific and culturai foundations, and foundations for
employee recreation set up by companies. It also includes the equivalent
of pension funds for supplementary occupational pension schemes.

One line of business of Swedish life insurance companies is to provide
individual or collective pension plans. Such pension plans belong to tax
category P ("pension insurance"), which exempts the insurance com
panies from tax on the yield of policy reserves. Contributions to indi
vidual pension plans are deductible against the personal income tax base
up to a limit of 10 percent of earned income.

Contributions by employers to occupational pension schemes-deter
mined by national coIlective bargaining-are likewise excluded from the
taxable income of employers. Pension payments received are fully tax
able to individuals. Savings for pension purposes under the rules de
scribed here thus receive the equivalent of consumption tax treatment.

The occupational pension scheme for white-coIlar workers in the pri
vate sector (the PRI/FPG system) is rather differently organized. Under
this system pension payments are handled by the participating firms
themselves, and these .firms are required to account for their pension
obligations by entering an item caIled "pension debt" on their balance
sheets (see table 4.19 below). The size of the pension debt of each
individual firm is determined by the Pension Registration Institute (PRI)
according to conventionai actuariai principles.

As the size of the estimated and required pension reserve changes, the
firm must make a correspönding aIlocation to its pension debt. This
allocation-which does not affect cash flow and does not require any



114 Sweden

earmarking of the money retained-reduces reported profits and hence
the base of the corporation income tax. Pension payments are likewise
deductible against taxable profits.

These special features of the PRI/FPG system obviously do not affect
the size of the required pension reserve or pension payments. Had the
pension plan instead been administered by a separate insurance com
pany-as is the case for blue-collar workers-pension reserve allocations
and pension payments would be covered by employer contributions and
by the earnings on the pension reserve. These earnings would be tax
exempt under the regulations of tax category P, described above. Em
ployer contributions would also be tax deductible for the participating
firms.

The PRI/FPG system, allowing firms to exclude allocations to pension
debt and pension payments from their taxable income, therefore effec
tively accords the same tax treatment to pension savings as is accorded to
the "category P" pension scheJl?es described above. The PRI/FPG sav
ings have thus been included in the category of tax-exempt instituti9ns.

4.2.10 Insurance Companies

This category of owner includes property insurance companies, the
nonpension life insurance (category K) business of insurance companies,
and labor market organizations. We consider these in turn.

Property insurance companies-for the most part mutual companies
pay a 29 percent local tax and a 40 percent national tax on the net income
of the business, including interest receipts, dividends, and capital gains.
Local tax payments, however, are ded~ctible from the national tax
assessment with a one-year lag, making the total statutory tax rate
approximately 57 percent. .

It is important to note that the financial investments of insurance
companies are treated as inventories by the tax authorities. The implica
tion is that the accruing nominal changes in value of the investments (for
example, changes in the market value of shares) constitute taxable in
come.

The effective tax rate on property insurance companies is, however,
reduced below the statutory tax rate of 57 percent by some provisions
affecting the tax base. First, companies are allowed to undervalue their
financial investments for tax purposes. Shares are valued at 60 percent of
their market value, and as a result taxable income is reduced by 0.4 when
a company acquires a share of unit value. As the market value of the
share changes, 60 percent of the accruing capital gain (or loss) is included
in the tax base. Financial investments in debt instruments are valued at 90
'percent of market value. Second, a return of 4 percent on the investment
is effectively exempt from tax. This exemption is accomplished by allow-
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ing the companies to annually allocate an amount equal to a return of 4
percent on the insurance fund to a tax-free reserve.

The. effective tax rate on the capital income of insurance companies can
then be determined in the following way. Let the statutory tax rate be "s,
and assume that a company acquires a financial investment of unit value
that is written down to 1 - 'Y for tax purposes. The net cost of investment
is then 1 - "I"s, since the undervaluation implies a deduction against the
tax' base of 'Y. Assume, furthermore, that the market value of the invest
ment grows at a rate J3 with a dividend yield of f.L.2 The taxable income on
the investment at time u will then .equal dividends received plus the
accruing change in the tax accounting value of the investment, (1 - 'Y)J3
e~u, less the tax-exempt return,'lle~u (where in practice 'll equals 4
percent). The after-tax internai rate of return, j, on this investment is
defined by the following equation (where the last term is the present
value of after-tax proceeds from selling the investment at time w):

(4.21)

This gives

w .

1 - "YTs = J [J.L - Ts [J.L + (1 - "YH3 - TJ)]e~u-judu
o

+ (1 - "ITs)e~W - joo.

(4.22) . ( 1 - Ts ) "s'll]=(f.L+J3) -- +--.
. 1 - "I"s 1 - "I"s

Now the effective tax rate Te is defined as

(4.23)

which gives

_ (f-L + (3) - j
Te - ,

f.L+J3

(4.24) _ Ts(l - 'Y) [1 _ 1") ]

Te-l - 'YTs (f.L + (3) (1 - 'Y) .

As explained, Ts is 0.57, and 'Y equals 0.4 for shares and 0 .. 1 for debt
instruments. A return of 1") = 0.04 is exempt from tax. The effective tax
rate depends also on the actual yields to the insurance companies. For
1980 we have assumed a nominal rate of return (f.L + (3) of 11.8 percent on
investments in shares and a 9.4 percent return on debt instruments. These
rates of return correspond to the average effective yield for 1971-80 on
the Stockholm Stock Exchange and on long-term industrial bands, re
spectively. Equation (4.24) then gives an effective tax rate on dividends

2. These parameters are defined and used similarly in section 4.2.8.
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and accrued capital gains of 19 percent and an effective tax rate on
interest receipts of 28 percent.

It should be noted that the tax-exempt yield 11 is fixed in nominal terms,
and therefore the effective tax rate will depend on the inflation rate. The
1980 effective tax rates of 0.19 and 0.28 thus reflect the actual rate of
inflation used in our calculations for 1980, which is 9.4 percent. It is
obviously difficult to know what rates of return insurance companies
would have earned on their investments in 1980 in a hypothetical situa
tion with no inflation. Equation (4.24) indicates that the effective tax rate
would be zera if the returns on equity and debt instruments did not

~~ exceed 6.7 and 4.4 percent, respectively. It seems reasonable to assume
that the rates of return with zero inflation would be below these critical
values. We have assumed, therefore, an effective tax rate of zero in the
case of no inflation.

The second type of tax treatment of insurance companies relates to
nonpension life insurance business. Investment in this kind of policy
belongs to the K category (Kapital-insurance) for tax purposes. Pre
miums are paid out of after-tax income, and the proceeds of such policies
are not taxable. The insurance companies are liable for a 29 percent local
tax and a 10 percent national tax on their net business income, including
interest receipts, dividends, and capital gains. Because local tax pay
ments are deductible against the base of the national tax, the combined
result is a statutory tax rate of approximately 36 percent. This tax rate is
then effectively reduced by some special provisions affecting the tax base.
First, 5 percent of net capital income is exempt from taxation, and,
second, companies are allowed to reduce their tax base by a factor of
0.003 times a "base" amount (basbelopp) for each policy. This amount
was 16,000 SEK at the end of 1980. This last provision, however, is not
taken into account here because its effects are assumed to be intramar
gina!. The total statutory tax rate on the return on insurance policies of
category K is therefore 34 percent (0.95 x 0.36).

As is the case for property insurance companies, the financial invest
ments of the life insurance companies are treated as inventory holdings,
and the same rates of undervaluation for tax purposes apply. The provi
sion that exempts from tax a 4 percent return on the insurance fund,
however, is not extended to life insurance companies. The effective tax
rate on capital income is therefore

Ts(l - 'Y)
Te = .

1 - 'YTs

With Ts 0.34, the effective tax rate is 24 percent on dividends and
accrued capital gains and 32 percent on interest receipts.

Finally , our category "insurance companies" includes labor market
organizations. These pay a 29 percent local tax and a 15 percent national
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tax on dividends and interest reeeipts, making a total tax rate of 40
percent (allowing for the deduetibility of loeal tax payments). Capital
gains are taxable according to the same sehedule as for individuals (see
section 4.2.8). For 1980, therefore, the tax rate on realized capital gains
equals 40 percent of the marginal income tax rate-that is, 16 percent.

The marginal tax rates on insuranee eompanies are summarized in
table 4.5. The rates for the three groups-property insuranee, nonpen
sion life business, and labor market organizations-were weighted to
gether using 1980 ownership proportions. These were 0.67, 0.17, and
0.16, respectively, for equity, and 0.68,0.22, and 0.10 fordebt.

The effeetive tax rates of table 4.5 refleet the assumption that property
insuranee eompanies earn a nominal rate of return of 11.8 percent on
their equity investments and 9.4 percent on debt instruments. The same
yield assumptions are used for 1960 and 1970 in order to focus interest on
the ehanges in tax legislation rather than on the eombined effect over
time of changes in tax legislatian and actual market yields. The rules of
undervaluation (expressed in the parameter 'Y) have applied since 1960,
and the inereases in the marginal effeetive tax rates from 1960 through
1980 are explained by the inereases in the statutory tax rates caused by the
gradual inereases over time in loeal ineome tax rates.

The (weighted average) effective marginal tax rates of insurance com
panies depend on the rate of inflation, to the extent that nominal yields to
property insuranee companies are affeeted by inflation. The numbers
appearing in table 4.5 refleet the "actual rate of inflation" of 9.4 percent,
experieneed over 1971-80. As explained above, it seems reasonable to
assume that the market yields to property insuranee eompanies at zero
inflation would be sufficiently low to imply a zero marginal tax rate on
investment income. Our estimates of the effective (weighted average)
marginal tax rates of insurance eompanies at zero inflation, shown in
table 4.6~ have been obtained using this assumption. The effeetive tax
rates for 10 percent inflation have been estimated by simply extrapolating

Table 4.5 Average Marginal Income Tax Rates (m) and
Statutory Capital Gains Tax Rates (zs)

of Insurance Companies at 9.4 Percent Inflation
(%)

m

Year

1960
1970
1980

Debt

23.8
26.8
31.0

Equity

17.4
20.2
24.4

12.9
15.4
19.1

Source: Own calculations as described in the text.
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Table 4.6 Average Marginal Income Tax Rates (m) and
Statutory Capital Gains Tax Rates (zs)

of Insurance Companies at Zero Inflation
(%)

Year

1960
1970
1980

Debt

6.8
8.5

11.0

Equity

7.1
8.8

10.6

2.3
3.7
5.0

Source: Own calculations as described in the text.

the rate of change in the effective tax rates between zero and 9.4 percent
inflation.

Swedish insurance companies (as weIl as households and tax-exempt
institutions) hold debt instruments in both interest-bearing and non
interest-bearing forms. According to our estimates, non-interest-bearing
debt accounted for 4.7 percent of the total debt holdings of insurance
companies in 1980, and, as explained in section 4.2.8, we assume that

,income from non-interest-bearing debt (accruing as bank services) is
taxed at a zero rate. rhe marginal tax rate of insurance companies
applicable to debt finance (to be used for the calculations presented in
section 4.4 below) is'therefore obtained by multiplying the marginal tax
rate derived in this section, and shown in tables 4.5 and 4.6, by
(1 - 0.047).

4.3 The Structure of the Capital Stock and Its Ownership

In section 4.2 we presented the parameters needed to estimate the
wedge between the pretax rate of return on a marginal investment project
and the posttax return on the savings made to finance the investment. We
analyze this tax wedge for three kinds' of real assets, three industry
groups, three sources of finance, all:d three categories of owners, implying
eighty-one possible combinations of a hypothetical marginal investment.
The purpose of this section is to describe the construction of the weights
for these eighty-one combinations. These weights, in turn, are used for
the estimates of the weighted average marginal tax rates presented in
section 4.4.

4.3.1 Data Limitations

Data limitations prevented us from camputing separate numbers for
more than thirty out of the eighty-one possible combinations. One ob
vious reason for the seemingly modest achievement is the difficulty in
linking the real and financial activities offirms. We were forced to assume
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that, within an industry, investment in the three types of assets was
financed by debt, new share issues, and retained earnings in the same
proportions.

Another difficulty was to identify the beneficiai owners of financial
securities in the different industries. We managed to produce rough
estimates of the shares of financialliabilities in the respective industries
held by each of the ownership groups, but we did not succeed in finding
industry-specific equity ownership data.

We distinguish between three industry groups: manufacturing, other
industry, and commerce. Restricting the analysis to these threeindustrial
sectors implies arestrieted coverage of overall activity in the economy.
The three groups accounted for about 56 percent of total GDP in 1980, as
seen in row 4 of table 4.7. The table shows also the importance of the
public sector in Sweden. The "cost of production" in civil service depart
ments, public authorities, and so on (government services, line 8) and the

Table 4.7

Sector

Distribution of Value Added in Sweden, 1980

Billions of
Swedish Crowns %

L Manufacturing 113.3
2. Other industry 72.5

a. Electricity, gas, water 14.3 3.1
b. Building and construction 35.0 7.4
c. Transport and storage 23.2 4.9

3. Commerce 75.5
a. Wholesale and retail trade 52.6 11.2
b. Other services 22.9 4.8

4. Total included industries 261.3

5. Excluded business sectors 92.4
a. Agriculture, forestry , fishing 16.0 3.4
b. Mining and quarrying 2.4 0.5
c. Restaurants and hotels 4.0 0.8
d. Communication (public) 8.4 1.8
e. Finance, insurance, real estate 61.6 13.1

6. Other domestic services, discrepancies 5.0

7. Total industry 358.7

a. Public enterprises 22.6 4.8
b. State business agencies 22.3 4.7

8. Government services' 112.1

9. Gross domestic product 470.8

24.1
15.4

16.0

55.5

19.6

1.1

76.2

23.8

100.0

Source: National accounts of the Central Bureau of Statistics (SCB). Factor values exclude
indirect taxes but include subsidies, in current prices. Lines 7a and 7b are estimates from
annual reports of the included enterprises.
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value added in publicly owned industry (lines 7a and 7b) together account
for approximately one-third of total value added.

We have also excluded from our study nationalized industries, enter
prises where the public interest is predominant, and unincorporated
businesses. The implications of considering only the corporate sector are
illustrated in table 4.8 for the year 1979. From column 1of this table, state
business agencies were excluded to obtain column 2. This adjustment
affects other industry particularly, because of the state-owned electricity
company (Vattenfall) and the railroadcompany (Statens Järnvägar).
Second, legal forms of organization other than corporations were ex
cluded to obtain column 3. These units-for example, family businesses
in the form of partnerships-are, as one could expect, most common in
wholesale and retail trade. Finally , we excluded state and local govern
ment corporations-for example, the large holding company Statsföre
tag. Summarizing the table, we see that the three industry groups defined
in our study account for no more than 38 percent of GDP (column 4, row
10). This limited coverage must.be borne in mind when evaluating the
results presented in section 4.4.

The importance of confining the analysis to private corporations is
further demonstrated in table 4.9, which shows various characteristics of
the total business sector divided according to legal form of organization.
The table reveals the existence of substantial differences among the types
of organization. For example, public corporations invested three times
more than private corporations, as seen in the fifth row, but these
investments were internally financed to a much lesser extent than in
private industry (row 4). Nevertheless, the experience of private corpora
tions (in column 3) was very similar to that for "all firms" (in column 1).
The corporate form has, in fact, strengthened its dominant. position
during the past fifty years, as seen from table 4.10. The table reveals,
furthermore, a rather dramatic decrease in "individuals" (mainly single
proprietorships), from almost one-third of totaloperating income at the
beginning of the 1930s to about 10 percent in 1979..

Suitable data on capital stocks, sources of financial capital, and own
ership of debt and equity for our three industry groups are not readily
available from official statistics. The numbers presented beloware based
on information from a number of sources, of which the most important
was the annual publication Enterprises, Financial Accounts ofthe Central
Bureau of Statistics (SCB). Unfortunately, information of acceptable
quality on real capital stocks is not available from this source, and for this
reason we have uSed an additional classification scheme based on the
national accounts. Thus we have had to interface two partly separate
industrial classifications. Yet a third system of classifying business activity
is used in Financial Statistics of the SCB, an important source for tracing



Table 4.8 Valne Added by Indnstries, 1979

Financial
Financial Accounts,

National Financial Accounts, Private
Accounts A'ccounts Nonfinanciai Nonfinanciai

Total Total Corporations Corporations

Industry BSEK % BSEK % BSEK % BSEK %

1.. Manufacturing 102.9 -100 100.8 98 97.3 95 89.7 87

2. Electricity, gas,
water 11.8 3.8 3.7 1.7

3. Building and
construction 31.8 19.0 18.5 18.1

4. Transport and storage 21.0 14.0 12.9 9.9
5. Other industry

(2 + 3 + 4) 64.6 100 36.8 57 35.1 54 29.7 46

6..Wholesale and
retail trade 47.5 43.8 35.2 32.8

7. Other services 20.7 9.3 8.5 7.2
8. Commerce (6 + 7) 68.2 100 53.1 78 43.7 64 40.0 59

9. Total incIuded
(1 + 5 + 8) 235.7 100 190.7 81 176.1 75 159.4 68

10. In % of GDP
(416.0 BSEK) 56.7 45.8 42.3 38.3

Source: Enterprises, Financial Accounts, 1979 of the Central Bureau of Statistics (SCB), and unpublished data.
Nate: BSEK = billions of Swedish crowns.



Table 4.9 Economic Characteristics of Different Parts of Industry, All Industrial Sectors, 1979

Corporations
Other

All Local Partner- Associa- Legal
Firms All Private State Government ships tions Forms

1. Yalue added (BSEK)a 207.5 190.3 171.3 14.7 4.3 4.9 11.8 0.6
2. Gross operating profitl

Yalue added 21.5 21.0 21.5 10.3 38.2 39.4 22.8 12.6
3. Retained earningsl

gross operating income 4.2 4.3 4.3 3.2 11.0 8.9 2.1 5.3
4. Retained earningsl

gross investment 117.7 113.8 134.6 36.9 80.4 266.4 121.7 112.5
5. Gross investmentl

value added 13.4 13.4 11.3 31.5 34.5 12.8 13.8 11.8
6. Yalue added/fixed assets 155.7 154.8 183.9 65.1 59.5 252.3 150.5 90.9
7. ~achinery/net

capital stock 23.7 24.1 23.9 20.6 46.1 32.8 15.6 10.1
8. Buildings/net

capital stock 25.2 24.7 21.5 38.4 39.8 13.9 32.9 80.2

Source: Enterprises, Financial Accounts, 1979, and special computations from SCB. Nate that the capital stocks are measured at book value, not
replacement east.
aYalue added is in billions of Swedish crowns. All other figures are percentages.
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Table 4.10 Distribution of Gross Operating Income by Legal Form
of Organization, All Industrial Sectors

(%)

Form of Organization

Corporations
Partnerships
Economic associations
Individuals
State business and other legal forms

Total

1930

53.1
5.1
6.4

30.1
5.3

100.0

1950

60.7
"2.6
11.3
19.9
5.5

100.0

1972

74.1
2.0

11.7
6.3
5.9

100.0

1979

75.3
2.1

10.4

}12.2"

100.0

Source: The 1931, 1951, and 1972 Census of Enterprises and Enterprises, Financial
Accounts, 1979. The 1979 figures are not fully comparable with those for earlier years.
aNo data are available for individuals and state business agencies in 1979, so we use the same
share of gr~ss operating income as for 1972.

the ownership of securities. Finally, we note that in some instances the
latest year for which data were available was 1979.

4.3.2 Capital Stock Weights

Net capital stocks are estimated for two reasons. First, with values for
real capital, financial assets, and debt we are able to determine debtl
equity ratios from the stock side, treating equity capital as a residual.
These ratios are then used in constructing weights for the different
sources of finance (section 4.3.3). Second, real capital stock figures are
required in order to estimate the distribution of assets among the three
industry groups. Our estimates of the proportions for machinery and
buildings are based on unpublished tables of net capital stocks from the
Central Bureau of Statistics (SCB). As described in section 4.2.4, the
SCB calculates these stocks using the perpetual-inventory method (see
also Cederblad 1971). The SCB estimates refer to activityas a whole and
are scaled down to the corporate sector using data on value added for
national accounts enterprises, on the one hand, and for private corpora
tions on the other. Inventory values for nonfinanciai private corporations
are obtained from Enterprises, Financial Accounts. These inventories
are valued according to certain legal rules and are normally not very
different from replacement co~t values. The written-down book values
(for tax purposes) are, of course, much lower, as seen in section 4.2.3.

Table 4.11 shows the distribution of the corporatecapital stock among
assets and industries in 1980. The corresponding matrix of the nine
asset-by-industry capital stocks and proportions is shown in table 4.12.
Two remarks should be made in connection with table 4.12. The tirst has
to do with the concept of inventories in the "building and construction"
part of other industry. As can be seen from the table, inventories con
stitute a remarkably high share, more than 50 percent, of the capital
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Table 4.11 Proportions of Nonfinancial Capital Stock by Asset
and Industry, 1980: Private Corporations Only

Industry

Manufac- Other
Asset turing Industry Commerce

Machinery .2635 .0253 .0345
Buildings .2127 .0662 .0620
Inventories .1496 .0957 .0905

Source: National accounts and Enterprises, Financial Accounts, and own calculations.

in that particular sector. This is, however, merely a refiection of the fact
that inventories include buildings either under construction or recently
completed but not yet sold.

The second remark concerns the rapidly growing use of leasing as away
of expanding capacity. The SCB assigns such investments to the sector of
ownership (mainly financial companies). It should be noted, however,
that assets acquired by leasing in Sweden, in contrast to many other
countries (e.g., the United Kingdom), still seem to account for an insig
nificant part of the total capital stock-less than 1 percent. There may,
however, be some potentially important tax advantages to leasing. For
example, a firm with positive taxable profits could purchase assets and
claim the 20 percent investment allowance (see section 4.2.5), then lease
the assets to firms with zero taxable profits. This could enable firms with
zero taxable profits to take advantage of the investment allowance. Since
1982 this particular arrangement can no longer be used. According to the
new rules, the investment allowance can be claimed only by the "final
users" of assets.

The alternative approach to measuring capital stock weights would be
to compute proportions using data on investment fiows. To demonstrate
the differences between the stock and flow methods, we have put
together, in table 4.13, the resulting asset proportions for manufacturing,
had they instead been based on gross investments. As can be seen, the
pattern is much changed, with machinery receiving alarger weight. In a
steady-state situation with. no net investment, we would expect this
outcome, since machines in general depreciate faster than buildings and
therefore have to be replaced sooner. The reader is referred to the
discussion of this point in· chapter 2.

4.3.3 Sources of Financial Capital

To estimate market value debt/equity ratios, the following approach
was used. The first stage was to estimatethe replacement cost value
attributable to equity. Using the net capital stock calculations-at current



Table 4.12 Private Corporate Capital Stock, 1980

Manufacturing Other Industry Commerce Total
--

BSEKa % BSEK % BSEK % BSEK %

Machinery 121.168 42.1 11.628 13.5 15.891 18.5 148.687 32.3
% 81.5 7.8 10.7 100.0

Buildings 97.807 34.0 30.422 35.4 28.495 33.1 156.724 34.1
% 62.4 19.4 18.2 100.0

Inventories 68.772 23.9 44.018 51.1 41.618 48.4 154.408 33.6
% 44.5 28.5 27.0 100.0

Total 287.747 100.0 86.068 100.0 86.004 100.0 459.819
% 62.6 18.7 18.7 100.0

Source: National accounts and Enterprises, Financial Accounts, and own calculations.

aBillions of Swedish crowns.
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Table 4.13 Proportions of Capital and of Gross Investment in Manufacturing
(%)

Net Capital Investments Investments
Stock 1980 1970-80 1980

Machinery 42.1 65.5 62.8
Buildings 34.0 23.7 19.7
Inventories 23.9 . 10.88 17.58

Total 100.0 100.0 100.0

Source: National accounts and Enterprises, Financial Accounts, and owncalculations.
aChanges in stocks of inventories.

replacement cost-and balance sheet data on financial assets and liabili
ties tagether with our own calculations of the contingent tax liability
restilting from accelerateddepreciation and inventory write-down, the
replacement cost value of equity was determined as a residual. Net trade
credit was excluded. In the second stage we estimated the market value of
equity using a sample of thirteen major engineering corporations (or
congiamerates), accounting for 40 percent of sales in manufacturing and
25 percent of the market value of the Stockholm Stock Exchange in 1980.
The ratio of market value to replacement cost (the "q ratio") for the
thirteen large corporations is shown in table 4.14. Our calculations indi
cate that equity in 1960 had a market value very close to its estimated
replacement value. The "q ratio" fell to 0.6 in 1970 and further to 0.3 in
1980, reflecting the poor performance of the Swedish stock market.
These q ratios were assumed to be representative of the three industry
groups. The market values of equity were then camputed as q times the
estimates of the replacement cost value of equity, using the 1970-80
average value of q equal to 0.51.

In judging this method for calculating the market value of equity, it
should be noted that, in view of the preferential tax treatment of capital
gains, it may be quite rationai for a firm to undertake investments that
produce less than a dollar's worth of capital gains for the marginal dollar
of retention, leading to a value for q of less than unity (Bergström and
Södersten 1976). In equilibrium, shareholders would be indifferent be
tween a dollar of dividends and (1 - m)/(l - z) dollars worth of capital
gains, if dividends were taxed at the rate m and (accrued) capital gains at
the rate z. For m = 0.409 and z = 0.096, representing weighted average
marginal tax rates for equity investors in 1980, this "marginal rate of
substitution of dividends for capital gains" takes the value of 0.65. This
analytically derived value for "marginal q" is weIl in line with the q ratios
appearing in table 4.14 for the. first half of the 1970s.

The debt/equity ratio was estimated as the ratio of the market value of
debt to the market value of equity. For the former we used data on the
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Table 4.14 "q Ratios" for Thirteen Major Engineering Corporations
(%)

Year q Year q

1970 59.3 1976 48.0
1971 73.6 1977 37.3
1972 74.3 1978 34.3
1973 62.8 1979 29.4
1974 50.8 1980 31.3
1975 57.2

Source: Own calculations. The underlying capital stocks were constructed assuming a
geometric rate of depreciation of 5.4 percent, corresponding to the average rate for
machinery and buildings in manufacturing. See section 4.2.4. The last three years are
measured directly, and the preceding years are estimates. The corporations are: Alfa Laval,
ASEA, Atlas Copca, Bahco, Bulten-Kanthal, Electrolux, ESAB, Flaktfabriken, Ericsson
(LME), PLM, Saab-Scania, SKF, and Volvo.
Note: The q ratio is the ratio of market value to net worth.

book value of debt because very little debt is marketable. The market for
corparate bands is rather thin in Sweden, and the share of bands in total
net debt held by beneficiai owners is less than 5 percent.

The division of equity finance between retained earnings and new share
issues was estimated from sources of funds data, and we used a three-year
average (1978-80). Sin~e new share issues to acquire an existing company
(apportemission) do not constitute a source of net new finance, such
issues were excluded from our calculations. The three-year average was
necessary to prevent cyclical fiuctuations in both retained earnings and
new issue activity from biasing the results. Table 4.15 summarizes the
result of this exercise. We were able to separate manufacturing in this
table but not able to distinguish commerce from other industry. Making
use of the data on identical enterprises with more than fifty employees in
1979 and 1980, we managed to extrapolate the 1979 data for private
corporations to 1980.

Finally , the shares of different sources of corporate finance were
obtained by adjusting both debt and equity for intermediate ownership.
The adjustment coefficients are given in sections 4.3.4 and 4.3.5, and the
final weights for the different sources of finance appear in table 4.16. The
first thing to notice from the table is that the proportion of total finance
from new share issues is, as in other countries, very small. Another
striking feature is the high degree of indebtedness in other industry and
commerce. The higher debt ratio in the former industry is explained by
the fact that buildings in progress, which are included in inventories in
table 4.12, are typically financed by short-term debt, and that inventories
make up a particularly large share of the net capital stock. This is
illustrated by the approximate figures on the· maturity structure of debt



Table 4.15 Equity Finance, 1971-80

Manufacturing Other Industry/Commerce

New Issues New Issues
as % of as % of

Retained Equity Retained Equity
Year New Issuesa Earningsa Financeb New Issuesa Earningsa Financeb

1980 1.362 17.478 7.23 1.539 18.790 7.57
1979 1.252 15.654 7.41 1.077 16.719 6.05
1978 0.313 11.057 2.75 1.054 11.360 8.49
1977 0.344 5.437 5.95 1.291 10.587 10.87
1976 1.060 11.950 8.15 2.766 11.435 19.48

1975 1.214 13.447 8.28 1.034 9.997 9.37
1974 0.949 17.099 5.26 0.549 10.521 4.96
1973 0.268 11.541 2.27 0.345 8.067 4.10
1972 0.488 7.098 6.43 0.371 6.220 5.63
1971 0.329 6.146 5.08 0.361 5.292 6.39

1971/80 7.579 116.907 6.09 10.387 108.988 8.70
1978/80 2.927 44.189 6.21 3.670 46.869 7.26
1978/80 1.850 44.189 4.02 2.319 46.869 4.71
adjusted

Source: New issues (cash payments) are from the Central Bank and the Registration Office for Enterprises (PRV). Retained earnings are from
Enterprises, Financial Accounts. Manufacturing also includes mining. Other industry/commerce is "other companies" (excluding bank and credit
institutions, manufacturing, mining, agriculture and forestry). In the row "1978/80 adjusted," new issues have been corrected for intermediate purchases
(see table 4.18).
aln billions of Swedish crowns.
b100 x (new issues)/(new issues + retained earnings).
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Table 4.16 Sources of Finance in Each Industry, 1980
(%)

Industry

Source of Other
Finance Manufacturing Industry Commerce

Debt 40.5 81.2 62.5
New share issues 2.4 0.9 1.8
Retained earnings 57.1 17.9 35.7

Total 100.0 100.0 100.0

Source: Own calculations as described in the text.

given in table 4.17. Long-term debt accounted for 66.8 percent of total
borrowing in manufacturing, but only 51.6 percent in commerce and 33.4
percent in other industry.

4.3.4 The Ownership of Equity

We would like to obtain ownership weights for equity that reflect
beneficiai ownership-that is, intermediate holdings should be excluded.
There is unfortunately no information readily available about such in
direct or nominee ownership. In table 4.18 the numbers showing the
distribution of owners in 1979/80 have therefore been obtained from
many different sources; the main source was a report to the Commission
on Wage-Earners Funds (Boman 1982), but substantiai complementary
calculations of our own were necessary.

The major drawback of these ownership distributions is that they refer
only to shares quoted on the Stockholm Stock Exchange. Unquoted

Table 4.17 Maturity Structure of Private Corporate Debt
in Each Industry, 1980

Industry

1. Manufacturing

2. Other industry
Electricity, gas, water
Building, construction
Transportation

3. Commerce
Wholesale, retail trade
Private services

Long-Term Debt as %
of Net Financial Debt

66.8

33.4
96.5
13.3
72.9

51.6
50.9
57.8

Soufce: Own calculations based on unpublished data from the national accounts and
Enterprises, Financial Accounts.



130 Sweden

Table 4.18 Shareownership in Sweden 1979/80 and 1975/76
in Billions of Current Swedish Crowns

(proportions in parentheses)

Category of Owner 1979/80

1. Households 23.2
(0.604)

Direct ownership 21.9
In share funds 1.0
In tax-sheltered funds 0.3

2. Tax-exempt institutions 11.6
(0.302)

Life insurance (type P) 4.3
Charities and foundations 7.3

3. Insurance companies 3.6
(0.094)

Property insurance 2.4
Life insurance (type K) 0.6
Labor market and other

taxable organizations 0.6
Total 38.4

(1.000)
4. Other ultimate owners

Government 2.3
Other organizations 0.5
Foreign owners 3.0
Total ultimate owners 44.2
(1+2+3+4)

5. Intermediate owners 16.6
Investment companies 8.5
Other companies 8.1

6. Total stock of shares 60.8

1975/76

22.0
(0.724)
21.5
0.5

6.0
(0.197)
2.2
3.8
2.4

(0.079)
2.0
0.3

0.1
30.4
(1.000)

0.4
0.2
2.0

33.0

12.0
7.0
5.0

45.0

Source: Boman (1982), Carlsson (1976), Spånt (1979), Aktiv Placering, and own calcula
tions.

shares are not included, since there are few data with which to determine
their ownership, and valuatian is difficult in the absence of an active
market. If we assum~ that the relation between book and market values
for unquoted companies was the same as for quoted companies, then
these unlisted corporations wouid, as a group, have a market value
exceeding the value of alllisted corporations by approximately 50 per
cent. We also know that intermediate ownership is much larger for
unlisted companies. Roughly half the shares in these companies are
owned by other firms, and between 15 and 20 percent belong to the public
sector ,leaving one-third to direet beneficiai owners (compared with
two-thirds of the quoted shares, table 4.18). The lion's share of these
holdings is held by households, nonprofit bodies, and the like, rather than
by pension funds and insurance eompanies.
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If the ownership of these unquoted shares were included in our study, it
is quite plausible that the share of households would be larger than the 60
percent figure in table 4.18. Our calculations, however, are solely based
on the ownership of shares listed on the Stockholm Stock Exchange, the
only stock market in Sweden. Considering the relative smallness of this
market, we have not attempted to construct industry-specific ownership
proportions. Although the quoted sector accounts for roughly 40 percent
of all private corporate sales and an even larger share of gross profits, it is
heavily dominated by manufacturing, with few firms from industries such
as construction, transportation, and commerce.

In table 4.18 we see that the principal owner of equity is the household
sector, accounting for 60 percent of total beneficiai ownership. There has,
however, been a significant downward trend in the fraction of equity
owned by households.

The decreasing household ownership has, of course, a counterpart in
the growing importance of institutions as shareholders. Classifying all but
housebolds as institutions, we notice a ten percentage point increase
during the latter half of the 1970s for this group. The growth is especially
marked for government institutions (e.g., the AP fund explained below),
insurance companies, and tax-exempt institutions. Foreign ownership
has, on the other hand, stayed rather constant during the period. In 1981,
however, there was a marked increase in foreign investors' interest in the
Swedish stock market. This interest was partly due to the abolition in
1979 of some formal obstacles to "export" of Swedish shares, and for the
tirst time a surplus was registered for this type of portfolio investment in
the capital account.

Foreign ownership of Swedish industry is more important than indi
cated by the stock-market figures of table 4.18, however. The reason for
this is that the greater part of foreign ownership is accounted for by direct
investment rather than by portfolio investment. Foreign investors' total
share of (beneficial) equity ownership in Sweden amounts to nearly 10
percent.

Investment. companies, shown in the table as intermediate owners,
have held a fairly constant share of the ownership of listed corporations.
These Swedish investment trusts are of the "closed end" type-that is,
the share capital is not freely variable. A major feature of the investment
trusts from a tax point of view is that dividends are exempt from tax
provided at least 80 percent of the receipts are redistributed.

Table 4.18 shows that the beneficiai owners included in our study
acc0.unt for 63.2 percent of the total value of the Swedish stock market
(38.4 out of 60.8 BSEK). This share is the adjustment coefficient referred
to in section 4.3.3. It is used to adjust available data on new share issues
and retained earnings before estimating the shares of differentsources of
corporate finance.
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4.3.5 The Ownership of Debt

Table 4.19 shows the ownership of financial debt in our three sectors.
The estimates are based mainly on unpublished primary tables from
Enterprises,-Financial Accounts (covering all enterprises with more than
fifty employees, industry by industry). The industry-specific parameters
for beneficiai ownership of corporate debt are shown in the top half of the
table. Beneficiai ownership accounts for 28, 29, and 40 percent of to
tal debt in manufacturing, other industry, and commerce, respectively.
These proportions are the adjustment coefficients for debt used in section
4.3.3 to estimate the shares of different sources of finance.

In keeping with our general approach we exclude public ownership,
and hence the ownership weights calculated from the table exclude direct
government lending and "special government lending. " "Special
lending" denotes the lending activities carried out by a number of finan-

Table 4.19 Liabilities of Swedish Enterprises, 1980,
in Billions of Current Swedish Crowns

(proportions in parentheses)

Category of Owner Manufacturing Other Industry Commerce

1. Households 7.9 18.1 9.2
(0.252) (0.750) (0.482)

Through banks 7.0 17.3 5.8
Direct lending 0.9 0.8 3.4

2. Tax-exempt institutions 21.1 4.8 9.1
(0.672) (0.199) (0.476)

Pension debt (PRI) 16.1 2.1 4.5 '
Life insurance (type P) 3.9 1.9 1.0
Charities and foundations 1.1 0.8 3.6

3. Insurance companies 2.4 1.2 0.8
(0.076) (0.051) (0.042)

Property insurance 1.8 0.9 0.4
Life insurance (type K) 0.5 0.2 0.1
Labor market organizations 0.1 0.1 0.3
Total beneficiai owners . 31.4 24.1 19.1

(1.000) (1.000) (1.000)

4. Other domestic 57.7 52.0 26.0
"Special" lending 5.5 2.0 2.2
ATP 12.2 4.0 1.7
Government 5.8 25.0 1.9
Short-term financial debt 34.2 21.0 20.2

5. Foreign owners 22.8 7.5 2.8
Loans 16.1 6.8 2.8
Bonds 6.7 0.7

6. Total financial debt 111.9 83.6 47.9

Source: Enterprises, Financial Ac~ounts, and own calculations.
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cial institutions funded via the state budget. These institutions provide
debt finance on terms that often are more favorable than those prevailing
in the regular capital market.

The National Supplementary Pension Plan (ATP) is by far the most
important scheme of occupational pensions in Sweden. The ATP plan,
enacted in 1960 and financed by employers' contributions, is basically a.
"payas you go" system where total contributions each year are supposed
to cover that year's pension payments. However, during the introductory
years of the system the rates of employer contributions were set by
Parliament at such a high level that a fund of considerable size was
created. There is no connection in the ATP plan between the size of this
fund (or its earnings) and the pension benefits. The idea behind creating a
fund during the period of introduction was rather "(i) to make possible a
gradual introduction of the plan without creating inequity between differ
ent age groups, (ii) to compensate for an expected decline in private
insurance savings, (iii) to make possible a general increase in capital
formation without raising taxes and (iv) to enhance the ability of the
economy to fulfill pension commitments in a future with agreater number
of retired persons to be supported,by the plan" (Bentzel and Berg 1983,
p. 169). Thus, the ATP plan may be schematically described as a "payas
you go" system combined with a payroll tax that earmarks part of the
revenue for financial investment. These characteristics motivate the ex
clusion of the ATP fund investments from our ownership weights.

Furthermore, we exclude "short-term financial debt" and foreign own
ers from our ownership weights. Under the heading "short-term financial
debt" we include interfirm debt and value-added tax liabilities and in
come taxes deducted at source but not yet paid to the government.
Finally , bank holdings of corporate debt-advances and bonds-have
been imputed to households, insurance companies, and other owners
according to the respective ownership, categories' shares of total bank
deposits, regarding banks or financial intermediaries.

4.4 Estimates of Effective Marginal Tax Rates

This section presel1ts the effective marginal tax rates on capital income
in the corporate sector in Sweden. It is organized in the following way.
Section 4.4.1 summarizes the results of the "base case," which represents
our best estimates of the parameter values for the tax system and for the
capital stock weights in 1980. As explained in earlier sections of this
chapter, however, some important changes in tax legisiation, including a
new dividend tax credit system and a reduction in personal income tax
rates, have been made in recent years. In section 4.4.2 the effects of these
changes are analyzed. For comparison, calculations of effective tax rates
are presented also for 1960 and 1970 in section 4.4.3. Finally, in section
4.4.4 we present a comparison between calculations of effective marginal
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tax rates and average tax rates on the return to capital invested in the
nonfinanciaI sector.

4.4.1 Principal Results

Table 4.20 shows the marginal effective tax rates on private nonfinan
cial corporate investment in Sweden in 1980 for the fixed-p case in which
all assets earn a pretax real annual rate of return of 10 percent. Each
column of the table corresponds to a specific assumption about the
inflation rate. Three ass~mptionsare explored-a zero rate of inflation,
the actual average rate of inflation of 9.4 percent experienced in 1971-80,
and a 10 percent rate of inflation.

The first three rows of the table show the marginal tax rates for
machinery, buildings, and inventories. These areaverage marginal tax
rates where the average has been taken over all industry groups, sources
of finance, and categories of owner.

The variation in effective tax rate by asset is striking. As far as invest
ment in machinery is concerned, the present tax system approximates an
expenditure tax (equivalent to a zero tax rate on capital income). It is, in
fact, more favorable than an expenditure' tax at a zero inflation rate,
providing a net subsidy to investment in ma{;hinery. For other assets the
tax rate is higher. With a fully indexed comprehensive income tax, the

Table 4.20 Effective Marginal Tax Rates, Sweden, 1980, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (9.4%)

Asset
Machinery -18.1 1.5 0.2
Buildings 28.9 37.3 36.6
Inventories' 26.5 71.0 68.8

Industry
Manufacturing 8.1 28.3 27.1
Other industry 29.6 62.6 60.5
Commerce 12.1 40.7 39.2

Source of finance
Debt -12.9 6.4 5.0
New share issues 44.2 93.2 90.4
Retained earnings 40.9 69.5 68.2

Owner
Households 57.1 108.0 105.1
Tax-exempt institutions -39.2 -52.8 -51.8
Insurance companies -16.0 22.0 18.9

Overall 12.9 37.0 35.6
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marginal tax rates corresponding to table 4.20 would equal an average of
marginal in,come tax rates. In 1980 the average marginal income tax rate
of households (taken over debt and equity) was 57.3 percent, and apart
from investment in inventories when inflation is high, the present tax
system is more favorable than an income tax.

The differences in effective tax rates among the industry groups are
explained mainly by differences in the composition of their capital stock.
Inventories constitute twice as large a share of the total net capital stock
in other industry and commerce as in manufacturing, and inventory
investment is the most heavily taxed type of real investment. The average
allowed rate of inventory write-down is only 19.3 percent for other
industry compared with 60 percent for manufacturing and commerce, as
seen in section 4.2.3, and this contributes to the dispersion of tax rates.

The effective marginal tax rate differs markedly among the different
sources of finance. The relatively lower tax rates on debt finance are
explained by the combined effect of allowing companies to deduct the
nominal cost of debt and the fact that the average marginal income tax
rate on interest income is lower than that on dividends and capital gains.
New share issues constitute the most heavily taxed form of equity finance,
despite the special scheme to mitigate the "double taxation" of dividends
(see section 4.2.2).

There are dramatic differences in effective tax rates among the three
categories of owners. Investment financed by savings channeled through
tax-exempt institutions receives a substantiai subsidy. The effective tax
rate of minus 51.8 percent means that for a 10 percent rate of return on
real investments undertaken by corporations, tax-exempt institutions
earn a posttax real rate of return of 15.2 percent on their savings. This
seemingly paradoxical result is explained by the interaction· between
personal and corporate taxation and the fact that the corporate tax
system provides a subsidy to real investment.

The taxation of the return to savings channeled directly to companies
by households represents the case opposite to that of tax-exempt institu
tions. At the inflation rate actually experienced in 1971-80, the wedge
between the pretax andposttax rates of return corresponds to more than
100 percent of the pretax rate of return.

The last row of table 4.20 shows the overall average marginal tax rates,
where the average is taken over source of finance, category of owner,
industry, and type of asset. At the actual rate of inflation i9- 1971-80, this
overall tax rate of 35.6 percent is considerably below the average mar
ginal income tax rate of households of 57.3 percent.

On average, therefore, the present tax system is more favorable than a
comprehensive income tax, and at low rates of inflation it is closer to an
expenditure tax than to an income tax. An important difference between
the present system and either an expenditure' tax or a comprehensive
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income tax is, of course, the wide dispersion of effective tax rates around
the mean and their sensitivity to inflation. Both of these issues are
investigated further in chapter 7.

A comparison of the different columns of table 4.20 reveals the effects
of inflation on"effective tax rates. The Swedish tax system is not indexed,
and it is often assumed that this causes the effective tax burden to rise as
the rate of inflation increases. This belief is, for Sweden, confirmed by
our study. An increase in the inflation rate from zero to 10 percent almost
triples the overall effective tax rate. Several factors combine to explain
this remarkable result. The real value of historical cost depreciation is
undermined by inflation, and FIFO accounting rules make corporations
pay tax on purely nominal capital gains on inventory holdings. Inflation
reduces also the real value of the special Swedish scheme to mitigate the
"double taxation" of dividends (the AnnelI deduction). Inflation in
creases the nominal market interest rate, and the resulting increase in
nominal interest receipts is included with the income tax base of house
holds and insurance companies. Insurance companies are further
affected by inflation because inflation reduces the real valne of nominally
fixed deductions for reserves (see section 4.2.10). These tax-increasing
effects of inflation are partly offset by the fact that nominal interest costs
are fully deductible against the taxable income of corporations. This last
provision actually outweighs t~e taxation"of nominal interest receipts"to
investors, since the (effective) corporate tax rate, ,., exceeds the personal
rate, m, averaged over investors. The difference between the two rates is
reduced by inflation, however, and the reason for this is that the effective
corporate tax rate is reduced by inflation (see section 4.2.5).

Tax-exempt institutions provide a striking exception to the rule that
inflation raises tax rates. In the "fixed-p" case, we calculate the maximum
nominal rate of return the company can afford to pay on the financial
claims of investors. Under the Swedish corporate tax system, a ceteris
paribus increase in inflation leads to an increase in the real market yield
that can be paid to investors. For tax-exempt institutions this raises the
real rate of return on savings. For households and insurance companies,
however, the increase in real market yields is not enough to compensate
for the income taxation of the nominal returns to debt and equity.

It is interesting that inflation increases the dispersion of effective tax
rates dramatically. The tax differential between machinery and invento
ries increases from 45 percentage points at zero inflation to 70 percentage
points at 10 percent inflation. Similarly, the tax differential between
households and tax-exempt institutions increases from 96 percentage
points at zero inflation to 161 percentage points at a 10 percent rate of
inflation.

The results for the "fixed-r" case are shown in table 4.21. By assurning
that the yield to investors before personal tax is the same for all invest-
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Table 4.21 EtTective Marginal Tax Rates, Sweden, 1980, Fixed·, Case
(%)

Inflation Rate

Zero 10% Actual (9.4%)

Asset
Machinery -113.9 2.8 -0.7
Buildings 33.6 49.2 48.5
Inventories 37.8 73.4 72.5

Industry
Manufacturing 12.5 46.2 45.1
Other industry 32.6 78.7 77.0
Commerce 12.7 54.9 53.7

Source of finance
Debt -25.5 13.4 11.5
New share issues 40.8 94.1 92.9
Retained earnings 50.3 91.2 89.6

Owner
Households 74.0 143.6 141.0
Tax-exempt institutions -58.2 -69.6 -68.8
Insurance companies -28.5 30.9 26.9

Overall 16.7 54.9 53.6

ment projects, the tax rates obtained are in general higher than those in
the "fixed-p" case. The reasons for this difference were explained in
chapter 2. Note, however, that the variation in effective tax rates accord
ing to asset, industry, source of finance, and category of owner is just as
true for the "fixed-r" case as for the "fixed-p" case.

4.4.2 Recent Changes in Tax Legislation

Several changes in the taxation of investment income have been intro
duced or proposed during the last few years. These include the so-called
tax savings scheme, the dividend tax credit introduced in 1981, and the
proposed "1985 system" of personal income taxation. The details of these
changes were presented in sections 4.2.1 and 4.2.8 above.

We consider first the "new rules of 1981," defined to include the tax
savings scheme and the dividend tax credit. They imply that (a) the
average marginal tax rate on the interest income of households is reduced
from 49.2 to 44.0 percent; (h) e, the opportunity cost of retained earnings
in terms of dividends forgone, for households is raised from unity to 1.403
but remains at unity for institutional investors; (c) there is a minor
reduction in the statutory capital gains tax on.households from 26 to 22
percent (arising from the tax savings scheme).Table 4.22 shows the
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effects of these new rules for the "fixed-p" case. Their main effect is to
bring about a considerable reduction in the marginal effective tax rate on
savings channeled through new share issues. Depending on the rate of
inflation, the effective tax rate on new share issues is reduced by between
10 and 17 percentage points, making new share issues less heavily taxed
than retained earnings at zero inflation. New issues re~ain, however, the
most heavily taxed source of equity capital at higher rates of inflation
because the effect of the scheme to mitigate the double taxation of
dividends, the AnnelI deduction, is undermined by inflation (see section
4.2.2).

The 1981 "new rules" apply only to households, but the reduction in
the average effective marginal tax rate on households is small. Depending
on the rate of inflation, the reduction ranges from 3.5 to 6 percentage
points. The explanation for this limited effect on household taxation is, of
course, the relative unimportance of new share issues as a means of
channeling household savings into real investment.

A major reform of personal income taxation was decided upon by the
Swedish Parliament in June 1982 and is due to come into full effect in
1985. It implies a reduction in the average marginal income tax rate of
household equity investors from 64.0 percent in· 1980 to 57.2 percent. The
statutory marginal tax rate on capital gains, which equals 40 percent of

Table 4.22 Effective Marginal Tax Rates, Sweden, 1981 Rules, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (9.4%)

Asset
Machinery -19.9 -1.1 -2.3
Buildings 27.3 34.1 33.5
Inventories 24.5 67.8 65.7

Industry
Manufacturing 7.y 26.9 25.7
Other industry 25.7 55.2 53.4
Commerce 9.8 36.9 35.4

Source of finance
Debt -16.7 0.8 -0.5
New share issues 34.6 75.8 73.5
Retained earnings 41.0 70.2 68.8

Owner
Households 53.6 102.0 99.2
Tax-exempt institutiQns -39.2 -52.8 -51.8
Insurance companies -16.0 22.0 18.9

Overall 11.1 34.1 34.7

J
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the marginal income tax rate, is therefore reduced from 26 to 23 percent.
The average marginal income tax rate of household investors' debt is cut
from 49.2 percent in 1980 to 43.3 percent, taking into account that 98.6
percent (see section 4.2.8) of household income on debt instruments is in
taxable form. The combination of the cut in the marginal income tax rate
of equity investors and the dividend tax credit system implies that the tax
discrimination variable etakes the value of 1.23 for household investors.
(The tax savings scheme is not considered part of the "1985 system.")

As shown in table 4.23, the 1985 rules reduce the overall average
effective tax rate at 10 percent inflation by no more than three percentage
points compared with the 1981 rules. Only household investors are
affected, however. Depending on the rate of inflation, their tax reduction
ranges from four to eight percentage points.

The third and final alternative considered in this section represents a
change in tax legislation of a different kind. We shall exarnine the effects
of abolishing the corporation income tax (and associated grants and
allowances). This represents an interesting case not only because the
abolition of the separate tax on corporate profits has been suggested in
Sweden as an alternative to tax reform, but also because it brings out
clearly the importance of the corporation tax for the results presented
above. Furthermore, in practice many Swedish corporations do not pay

Table 4.23 Effective Marginal Tax Rates, Sweden, 1985 Rules, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (9.4%)

Asset
. Machinery -21.7 -4.4 -5.6

Buildings 26.2 31.5 30.9
Inventories 23.4 65.7 63.7

Industry
Manufacturing 5.7 23.9 22.9
Other industry 24.6 53.1 51.3
Commerce 8.7 34.6 33.2

Source of finance
Debt -16.7 -0.3 -1.5
New share issues 33.0 73.0 70.7
Retained earnings 39.1 65.7 64.5

Owner
Households 49.6 93.9 91.4
Tax-exempt institutions -39.2 -52.8 -51.8
Insurance companies -16.0 22.0 18.9

Overall 9.8 31.4 30.1
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any corporation income tax as a result of the combination of low pretax
earnings and the existing extensive possibilities to reduce taxable profits.
Another important group of companies with low pretax earnings pay
corporation tax just sufficient to meet the requirement in Swedish law
that dividends be paid out of current or accumulated book profits (which
in turn are approximately equal to tax-accounting profits). For these
companies, an additional investment project may not affect total tax
payments, provided tax allowances on existing assets have not been fully
used. (For further discussion of this point, see section 4.4.4.) The effec
tive marginal tax rates in the fixed-p case for,. = Oand g = Oappear in
table 4.24.

Comparing tables 4.24 and 4.20 makes it clear that eliminating the
corporate income tax would bring about a considerable increase in the
overall effective tax rate. The explanation for this increase is that the
rangeof tax concessions to investment is sufficiently great. that taken
together they more than offset the effects of the tax. The required rate of
return on a project is a decreasing function of the corporate tax rate.
Readers looking for a full discussion of this point are referred to the
second part of Appendix C. In the case of debt finance, the effective tax
rate falls as the corporate tax rate rises if the tax allows full interest
deductibility and depreciation allowances beyond the value of true eco-

Table 4.24 EfTective Marginal Tax Rates, Sweden,
with the Corporation Tax Abolished, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (9.4%)

Asset
Machinery 25.4 45.7 44.0
Buildings 27.6 50.3 48.8
Inventori~s 29.4 54.1 52.6

Industry
Manufacturing 23.7 42.1 40.9
Other industry 39.6 75.3 73.1
Commerce 28.1 51.7 50.2

Source of finance
Debt 25.3 50.4 48.8
New share issues 49.9 92.3 89.7
Retained earnings 29.1 47.9 46.7

Owner
Households 62.8 112.3 109.3
Tax-exempt institutions -11.9 -26.0 -25.2
Insurance companies -7.0 23.6 20.7

Overall 27.5 50.1 48.7
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nomic depreciation. When interest payments are not deductible, the tax
rate falls only when allowances and grants for investment are worth more
than 100 percent first-year allowances (immediate expensing). The same
argument applies to equity finance, with the condition about deductibility
of interest payments replaced by a condition about the deductibility of
dividends (imputation credit). With immediate expensing and no imputa
tion credit for dividends, the corporate tax reduces the net cost of
investment by the same proportion as it reduces the present value of the
earnings from the investment. Hence, when the tax system allows deduc
tions that have a value greater than that implied by immediate expensing,
companies pay a negative tax on equity-financed marginal investments.

As shown in tables 4.24 and 4.20, abolishing the corporation tax would
result in a sharp rise in the effective tax rate on debt-financed invest
ments. With the exception of the rate on new issue finance at zero
inflation, abolishing the corporate income tax would reduce the effective
tax rate on the return to equity-financed investment. This indica'tes that
the combined effect of the available deductions and grants on average is
less favorable than free depreciation. Inspection of the results for the
eighty-one individual combinations in Appendix B makes it clear, how
ever , that the depreciation allowances for machinery in combination with
the 11.4 percent investment grant are more favorable to firms than free
depreciation. The corporation tax therefore provides a subsidy to mar
ginal investments in machinery irrespective of the source of finance,
although it is a positive tax as far as other assets are concerned.

4.4.3 Comparison with 1960 and 1970

Promotion of industrial growth by means of generous investment in
centives at the corporate level has been a paramount policy objective of
Swedish governments for more than two decades. During this period
there has been a rapid growth of total taxes, from 27 percent of GDP in
1960 to 41 percent in 1970, and to 50 percent in 1979 (see table 4.1 above).
It is particularly interesting to exarnine the changes over time in the
incentives to save and invest, as measured by the effective marginal tax
rates on capital income, in the light of this growing tax burden.

Brief accounts of the derivation of the parameter values for 1960 and
1970 were given in section 4.2. In 1960 Sweden had a classical system of
corporate taxation, whereas in 1970 some mitigation of double taxation
had been introduced through the Annelllegislation. By 1980 the AnnelI
deduction had increased further. The rules of inventory valuation and of
fiscal depreciation of machinery have not been changed since the mid
1950s, whereas for buildings an extra 2 percent allowance was introduced
in 1970. In 1960 investment in machines and buildings was taxed under
the sales tax at a rate equivalent to an investment grant of minus 2
percent. No investment grants were available in 1970, whereas in 1980
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investment in machinery and buildings qualified for allowances equiva
lent to investment grants of 11.4 percent and 5.7 percent, respectively.
The rules of the investment funds system (IF) were altered during the late
1970s, and the system was also put to more active use. At the margin, as
explained in seetion 4.2.5, the IF system effeetively reduees the corporate
tax rate below the statutory tax rate. As a result, the effective eorporate
tax rate (as defined in section 4.2.5 and assurning a 9.4 pereent inflation
rate) was 37 percent in 1960, 41 percent in 1970, and 35 percent in 1980,
compared with the statutory corporate tax rates for the three years of 49,
53, and 57 percertt. The statutory corporate tax rate inereased over time
as a result of gradual inereases in loeal income tax rates.

The 1960s and 1970s brought considerable increases in household tax
rates. The average marginal tax rates on household investors in debt and
equity rose from 34 and 45 percent in 1960, respectively, to 48 and 58
percent in 1970, and to 50 and 64 percent in 1980. Taxation of capital
gains on household shareholdings was introduced in the mid-1960s, and
by 1970 and 1980 the average marginal statutory tax rates had risen to 15
and 26 percent, respectively.

As a result of increases in local income tax rates, the marginal tax rate
on insurance companies (estimated at a 9.4 percent inflation rate) rose
from 24 percent in 1960 to 27 percent in 1970 and to 31 pereent in 1980 for
investment in debt, whereas the marginal tax rate on dividends inereased
from 17 pereent in 1960 to 20 pereent in 1970 and 24 percent in 1980.
Capital gains taxes were inereased from 13 percent in 1960 to 15 percent
in 1970 and 19 pereent in 1980.

The results of our calculations of effective marginal tax rates on capital
income in 1960 and 1970 are shown in tables 4.25 and 4.26. The eombined
effeet of the rising marginal tax rates on investors and of the more
generous investment ineentives has been to leave the overall effective
marginal tax rate, at a 9.4 percent inflation rate, practieally the same in
1980 as in 1960. The zero inflation effective tax rate was almost halved
between 1960 and 1980. A comparison between tables 4.25, 4.26, and
4.20 reveals, furthermore, that the effective tax rates rose between 1960
and 1970 and fell again between 1970 and 1980. This development is
explained by the fact that most of the increases of personal taxes occurred
between 1960 and 1970, whereas the reduction in corporation tax was
coneentrated in the period 1970-80.

There are some noteworthy differences in the changes in effective tax
rates over time between the three categories of owners. For tax-exempt
institutions, the effective cuts in the corporation tax have brought about a
considerable reduction in the effective tax rate over time, whereas for
households the greater investment ineentives have been insufficient to
counteraet rising marginal tax rates. We note also that the tax discrimina-
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Table 4.25 Effective Marginal Tax Rates, Sweden, 1960, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (9.4%)

Asset
Machinery 16.2 16.8 16.7
Buildings 31.3 28.1 28.3
Inventories 19.9 58.2 56.1

Industry
Manufacturing 21.5 30.8 30.3
Other industry 29.5 45.8 44.9
Commerce 19.1 35.9 35.0

Source of finance
Debt 2.1 1.3 1.3
New share issues 58.4 99.9 97.6
Retained earnings 44.4 69.6 68.3

Owner
Households 50.2 82.3 80.4
Tax-exempt institutions -10.0 -26.7 -25.6
Insurance companies 4.6 29.5 27.3

Overall 22.6 34.6 33.9

tion against new share issues was more pronounced in 1960 than in 1980,
and the explanation for this is that in 1960 there was no mitigation of
double taxation. The variation in effective tax rate by asset was less
striking in 1960 and 1970 than in 1980. The main reason for this difference
is that the investment grants available in 1980, but not available in 1960
and 1970, favored investment in machinery over investment in buildings.

A final observation concerns the sensitivity to inflation of the effective
tax rates. Inflation causes the overall effective tax rate to rise for both
1960 and 1970, but the tax-increasing effects of inflation are less dramatic
than in 1980. While historical cost depreciation and FIFO accounting
rules provide explanations common to all three years for the increase in
effective tax rates with inflation, the differences in the sensitivity to
inflation are mainly explained by the fact that the 'purely nominal in
creases in market yields to investors were taxed at lower rates in 1960 and
1970 than in 1980. It should be noted, finally , that for 1960 the effective
tax rate on the return to debt-financed investment falls as the rate of
inflation increases, whereas the opposite is true for both 1970 and 1980.
In 1960 the tax-reducing effect of deducting interest costs at the (effec
tive) corporate tax rate of 37 percent outweighs the tax-:-increasing effect
of taxing nominal interest receipts to all three categories of owners.
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Table 4.26 Effective Marginal Tax Rates, Sweden, 1970, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (9.4%)

Asset
Machinery 15.2 20.3 19.9
Buildings 33.1 34.5 34.4
Inventories 24.1 72.5 69.9

Industry
Manufacturing 21.7 35.6 34.8
Other industry 36.1 63.2 61.6
Commerce 21.2 45.9 44.5

Source of finance
Debt 2.0 8.4 7.9
New share issues 55.6 103.7 100.9
Retained earnings 48.4 79.1 77.5

Owner
Households 60.6 106.4 103.7
Tax-exempt institutions -18.3 -37.6 -36.3
Insurance companies -0.3 27.6 25.1

Overall 24.3 42.7 41.6

4.4.4 Comparison with Average Tax Rates

It is of interest to compare the calculations of marginal effective tax
rates presented above with estimates of the average tax rates implied by
actual tax payments. The calculations presented in this section all refer to
the national accounts sector of nonfinanciai enterprises. In addition to
our three industry groups (manufacturing, other industry, and com
merce) the national accounts data also cover mining and quarrying,
agriculture, forestry and fishing, real estate, and business services. Public
business agencies (for example, the State Railway Company) as weIl as
other nonprivate and unincorporated enterprises are included. The
choice of the nonfinanciai enterprises sector for our calculations has been
dictated by the lack of suitable alternative data.

The 1970s represented a period of dramatic change for the Swedish
economy. After the 1971-72 recession and the oil crisis of 1973, Swedish
firms-in particular manufacturing firms-experienced a boom in profits
of an intensity not witnessed since the Korean War. The subsequent
downturn, beginning in 1976, was equally dramatic, with the severest
profits crisis for manufacturing industry since the 1930s. Business condi
tions improved again in 1979 and 1980, though profits remained low
compared with their previous 10ng-termaverage. This is clearly reflected
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in table 4.27, which shows corporate profits and their appropriation
among corporate taxes, interest payments, dividend payments, and re
tained earnings. As a result of low profits, retained earnings net of
economic depreciation were negative in 1978-80. A significant feature of
the government's response to the difficulties facing business was large
subsidies to industry (Carlsson, Bergholm, and Lindberg 1981). This
policy, which included both rescue operations on a massive scale and ad
hoc investment subsidies, is reflected in the second row of table 4.27.
Corporate taxes of minus 2,078 million SEK are here defined as the sum
of corporate tax payments of 4,170 million and ad hoc subsidies of no less
than 6,248 million SEK. It should also be noted that, despite the down
turn in profits, payments of corporation tax and payments of dividends
from the nonfinanciai sector continued to increase in 1978-80 compared
with earlier years.

The average effective tax rate for the nonfinanciai sector is defined
here as the ratio of total taxes on capital income origi~ating in the sector
to realoperating profits (net of economic depreciation). Its calculation is
summarized in table 4.28. Data on actual tax payments are available only
for the corporation tax. The actual amounts of income tax paid by the
owners of debt and equity on interest receipts and dividends cannot be
observed. Investment income is included with earned income for assess
ment of tax, and it is not possible to determine whether investment
income comes "first" or "last." We have estimated tax payments on
interest receipts and dividends by simply multiplying the interest and
dividend payments of the sector by the weighted average marginal tax
rates on interest income and dividends, respectively, using the ownership
proportions presented in sections 4.3.4 and 4.3.5 as weights. The 1980
average marginal tax rates were 25.3 percent on interest income and 40.9
percent on dividend income.

Table 4.27 Corporate Profits and Their Appropriation, Sweden 1978-80
(billions of current Swedish crowns)

1978-80 Average

Realoperating profits
Corporate taxes (including subsidies)
Interest paymentsa

Dividend payments
Real retained earnings

14.224
-2.078
19.932
3.833

-7.463

Source: Own calculations based on National Accounts, 1980.
aNonfinancial firms pay dividends and interest on debt both to other firms within the same
sector and to recipients outside the sector. Firms likewise receive dividends and interest
earnings from both within and outside the sector. By interest payments we mean the sum of
all interest costs less the ·sum of all interest receipts.Dividend payments are defined
analogously.
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Table, 4.28 Average Tax Rate on Real Corporate Profits
(billions of current Swedish crowns)

1978-80
Average

Percentage
of Profits

Total taxes
Including subsidies 4.184 29.42
Excluding subsidies 10.432 73.34

Corporate taxes -2.078 -14.61
Corporate tax payments 4.170 29.32
Ad hoc subsidies -6.248 -43.93

Taxes on
Interest paylnents 5.043 35.45
Dividend payments 1.568 11.02
Real retained earnings -0.719 -5.05
Personal wealth 0.370 2.60

Realoperating profits 14.224

Average tax rate (%)
Including subsidies 29.4
Excluding subsidies 73.3

Average profit rate (%)
Gross of tax 2.0

Source: Own calculations as described in the text.

Retained earnings are taxed as capital gains to the extent that profit
retention causes the market value of equity to rise. We assume here that
the tax rate on retained earnings can be approximated by the effective
rate of tax paid by the owners of equity on accrued capital gains.

As explained in section 4.2, the effective capital gains tax rate of
insurance companies is 19 percent, and for simplicity we have taken the
effective accruals tax (EAT) rate of households to be one-half the statu
tory tax rate of 26 percent. This gives a weighted average tax rate on the
retained earnings of the nonfinanciai sector of 9.6 percent .

The Swedish we~lth tax is assessed on the net wealth (assets less
liabilities) of households, and there is no obvious way to aIlocate wealth
tax payments among various assets. It is possible, however, to obtain
rough estimates of theamounts of wealth taxes paid on account of the
holdings of equity and debt of nonfinancial, enterprises. In his recent
study of household wealth, Spånt (1979) gives a detailed account of the
distributions of financial and real assets of various ,kinds, as weIl as
household debt, over different size classes of net (taxable) wealth. This
information makes it possible to estimate the wealth tax payments of each
class, using the tax schedule presented in section 4.2.7. We then simply
assume 'that the wealth tax payments can be allocated proportionately
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among the various assets of each class. If, for example , shares make up 30
percent of total assets of a specific class of net wealth, 30 percent of the
wealth tax payments of this class are allocated to the shares. This
approach is obviously equivalent to assuming that within a specific class
of net wealth assets of all kinds are financed by debt in the same propor
tion.

Using this approach, we estimate that approximately 25 percent of
total wealth tax payments may be attributed to equity holdings and 13
percent to the ownership of bank deposits. Since only some 35 percent of
bank lending goes to the nonfinanciai sector, we attribute only 5 percent
of total wealth tax payments to household ownership of debt. Hence, in
total, 30 percent ofwealth tax payments are attributed to the nonfinanciai
°corporate sector, and the resulting 370 million SEK figure is shown in
table 4.28.

Our estimates of the average effective tax burden on capital income
from the nonfinanciai sector appear in table 4.28. When the ad hoc
subsidies extended to the business sector during the crisis are treated as
negative taxes, the average tax rate turns out to be 29.4 percent. This is
six percentage points lower than the overall average marginal tax rate for
1980, at the actual average rate of inflation. If, on the other hand, the 6.2
billion SEK of subsidies are excluded, the average tax rate rises to 73.3
percent. Considering the very low level of business profits in 1978-80, it is
of interest to campare these numbers with corresponding figures for
earlier years. For 1973-the year preceding the profits boom of 1974
75-we estimate the average effective tax rate to be 35.4 percent includ
ing subsidies and 42.2 percent when ad hoc subsidies are excluded.

For the comparison with the results of section 4.4.1, however, there are
several observations to be made. As already pointed out, the tax rate in
table 4.28 reflects actual tax paymeOnts and profits associated with both
old and new assets held by firms, whereas the effective tax rates of section
4.4.1 refer to a set of hypothetical "marginal" investments. With a
corporate tax system that allows firms extensive possibilities to defer tax
payments through various schemes of accelerated depreciation, actual
tax payments and the share of profits paid as corporate income tax
become endogenous. They depend onOthe rate of growth of real invest
ment and on the firms' (average) rate of return (see Södersten 1975,
1978).

The theoretical calculations of effective tax rates in this study are all
based on the crucial assumption that corporations take full advantage of
depreciation allowances and rules of inventory undervaluation. This
implies either that the "representative" firm has sufficiently large profits,
or that the tax laws provide for full loss offset on "tax accounting" losses.
Empirical studies on a large number of Swedish firms indicate, however,
that most firms have not been able to fully use the existing extensive
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possibilities to reduce or defer corporate tax payments. There is, in fact, a
strong correlation between the use of accelerated depreciation, and so
forth, and the (before-tax) rate of return of individual firms. As a result,
high-profit firms have a lower effective annual tax burden than low-profit
firms.

A possible explanation for this result is the combined effect of" the
requirement of Swedish law that dividends be paid out of current or
accumulated book profits and of theclose connection between book and
tax accounting profits. Within the limits set by tax legisiation, Swedish
firms may themselves decide the size of the profits reported on the books,
through a more or less intensive use of accelerated depreciation, varia
tions in the valuation of inventories, and allocations to investment funds.
If a policy of stable dividends is to be maintained, a firm with low
profitability may not be able to make full use of these possibilities of tax
deferral. This means the effective (annual) tax burden will be high in
comparison with a more profitable firm that is able to use all its tax
allowances.
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West Germany

5.1 Introduction

The basic structure of the present German tax system emerged at the end
of World War I. Taxes on income and net wealth, which before this time
had been the principal sources of revenue for the states (Länder), came
under federal controi in 1920. Since then, legislation in the field of
taxatian has been primarily a federal matter, although the states have
cont~nued to playan important role in the administration of the tax
system.}

As can be seen from table 5.1, taxes on personal incomes, including
social security contributians, have been the main source of government
revenue since the mid-1950s. In 1979 these taxes accounted for 63 percent
of total revenue (44 percent in 1955), taxes on corporations accounted for
only 6 percent of total revenue (10 percent in 1955), and the value-added
tax (before 1968 the turnover tax) accounted for about 16 percent of all
taxes (36 percent in 1955). Total revenue increased as a proportion of
GDP. About two-thirds of the increase in the ratio of tax revenue to
GDP, from about 31 percent in 1955 to about 37 percent in 1979, can be
attributed to higher social security contributions.

These figures do not, however, bring out the numerous changes in
policy that have occurred since the Second World War. These changes
have been due partly to historical circumstances-the allied occupation,
the needs of reconstruction, the prolonged recession of the mid-1970s
and partly to changes in the objectives of public policy. It is convenient to
divide the postwar years into four distinct periods:

1. For a description of the historical development of the German tax system, see
Gumpel and Boettcher (1963).
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Table 5.1 Sources of Tax Revenue, Germany, 1955-79

Share of Total Receipt (%) Total Receipts
(DM million)

Revenue Source 1955 1960 1970 1979 1979

Taxes on personal incomes 19.2 22.5 26.6 28.9 151.208
Wages and salaries 7.5 8.5 15.8 18.6 97.067
Assessed income tax 7.5 9.5 7.2 7.2 37.551
Withholding except wages and salaries 0.6 0.9 0.9 0.7 3.809
Enterprise tax 3.6 3.6 2.5 2.4 12.781
Other 0.3

Taxes on corporate incomes 9.8 9.3 5.7 6.0 31.497
Corporation tax 5.4 6.9 3.9 4.4 22.912
Enterprise tax 4.4 2.5 1.6 1.6 8.520
Other 0.1 0.0 .064

Social security contributions 24.5 27.5 30.4 34.1 178.110
By employers 14.2 14.9 16.6 18.3 95.520
By employees 9.8 11.8 13.5 15.2 79.230
By self-employed 0.6 0.9 0.3 0.6 3.360

Payroll taxes 0.8 0.7 0.6 0.6 3.324
Property taxes 8.8 6.0 4.2 2.7 14.187
General taxes on goods and services 19.8 17.0 17.1 16.1 84.206
Taxes on specific goods and services 14.7 14.1 12.9 9.3 48.755

Alcohol 1.8 1.9 1.6 1.1 5.769
Tobacco 4.5 3.7 2.9 2.0 10.701
Petroleum 2.0 2.8 5.2 4.0 21.140
Other 6.4 ' 5.7 3.1 2.1 11.145

Miscellaneous taxes 2.4 2.7 2.5 2.2 11.513
Total receipts 100.0 100.0 100.0 100.0 522.800
Gross domestic product (DM million)' 182.0 302.8 678.8 1400.2 1,400.200
Share of taxes in GDP (%) 30.8 31.3 32.8 37.3

Source: Revenue Statistics of OECD Member Countries 1965-1980 (Paris 1981).
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1. Immediately after the war, the Allied ControI Council introduced
high personal income tax rates (up to 90 percent) and corporation tax
rates (50 percent, raised to 60 percent in 1951). Favorable depreciation
allowances, however, reduced the effective tax burden .

2. During reconstruction there were successive reductions in personal
tax rates_(1948, 1953, 1954). In 1958 a new rate structure was introduced
that, despite subsequent modification, has been largely maintained. This
structure comprised a low exemption level, a bracket with a constant
marginal tax rate, a second bracket with progressive rates, and a final
bracket with a constant marginal tax rate. During this period the major
change in the corporation tax was the introduction of a "split-rate sys
tem" in 1953 (see below). Tax rates on retained earnings and dividends
wer~ changed repeatedly (1953, 1955, 1958). It is interesting that, along
with the general reduction in tax rates, depreciation allowances were
reduced, apparently in the hope of forcing firms to seek external finance
for new investments by restricting cash flows.

3. With the end of the reconstruction period (mid-1960s) governments
showed increased concern with demand management and the existing
pattern of income distribution. It was often stated (especially by the
advisory board of the Ministry of Finance) that tax policy toward invest
ment should be employed to smooth cyclical fluctuations or to assist
certain types of activity (regional development, R&D, etc.). Moreover,
as in the case of grants, the instruments applied should attempt to be as
neutral as possible among firms of different size. Hence surcharges on
income and corporate taxes (in 1970-71, 1973-74), an investment tax
(1973), and a temporary tax-free investment grant (1974-75) were intro
duced at different times. Investment grants were provided for regional
development, for research, for environmental protection, and for energy
saving.

4. Since the mid-1970s there has been a change of climate in favor of
establishing a "better general framework" for investment. In 1977 the
new corporate tax system was introduced that abolished (for residents)
double taxation of distributed earnings by introducing a system with full
imputation of corporate tax payments at the recipient level (see section
5.2.2). Wealth tax rates were lowered in 1978, after they had been
increased in 1975. Exemption limits were raised for the local business tax,
and in 1980 one component of the local business tax-the local payroll
tax-was abolished. Furthermore, depreciation" allowances were in
creased in 1977 and 1981, which seemed to indicate a departure from
previous attitudes toward the tax treatment of investment.

Since 1975 no fewer than four income tax "reforms" have been carried
out (1975,1978,1979,1981). These changes are summarized in table 5.2,
which shows the development of marginal tax rates on earnings.

Inflation has been a less serious problem in Germany than in other



Table 5.2 Development of IndividualIneorne Tax Rates, 1974-81

Average 1977a

Wages and Marginal Tax Rates Change
Gross Annual Wages Salaries within between 1974
and Salaries (DM) Income Interval 1974 1977 1978 1979 1981 and 1981

Below 2,400 1,176 0.0 0.0 0.0 0.0 0.0 O
2,400-4,800 3,575 19.0 22.0 22.0 0.0 0.0 -19.0
4,800-7,200 5,950 19.0 22.0 22.0 22.0 22.0 3.0
7,200-9,600 8,401 19.6 22.0 22.0 22.0 22.0 2.3
9,600-12,000 10,773 23.1 22.0 22.0 22.0 22.0 -1.1

12,000-16,000 13,990 27.3 22.0 22.0 22.0 22.0 -5.3
16,000-20,000 18,102 32.0 32.8 32.8 25.6 22.1 -9.9
20,000-25,000 22,591 36.1 36.7 36.7 32.3 27.9 -8.2
25,000-36,000 30,051 40.7 42.0 42.0 40.0 35.7 -4.9
36,000-50,000 42,269 44.6 47.1 47.1 46.5 44.4 -0.1
50,000-75,000 58,471 48.1 50.1 50.1 50.1 50.1 1.9
75,000-100,000 84,212 50.6 53.7 53.7 53.7 53.7 3.1

100,000 and above 140,052 53.0 56.0 56.0 56.0 56.0 3.0
Totalb 27,281 41.6 43.2 43.2 41.5 39.2 -2.3

Saurce: Tax laws in Germany.
Nate: Entries are marginal tax rates that apply at specified wage and salary levels if the taxpayer has no other income. The wage and salary distribution of
1977 has been used to weight marginal rates among income intervals.
apreliminary figures.
bWeighted average.
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eountries ..The average annual inflation rate for consumption and invest
ment goods between 1970 and 1980 was 4.2 percent in Germany, and this
is the measure we lise for the "actual" expeeted rate of inflation. The
general ip.crease in prices has had, eonsequently, somewhat less impact
on the tax system, although there has still been "fiscal drag." From the
point of view of this study, the more interesting effect of inflation relates
to the definition of the tax base and the need for "capital ineome indexa
tion. " Although the base has not been adjusted in this way, the raising of
depreeiation allowances in 1977 and 1981 may be considered as partiai
eompensation for the erosion of allowances that oceurs under historie
eost depreeiation.

5.2 The Tax System

5.2.1 The Personal Income Tax (Einkommensteuer)

Individual residents in Germany are liable, in principle, to a single
ineome tax on all sourees of ineome. Assessment is, however, earried out
aecording to a schedtilar system that speeifies seven separate forms of
income.2 .r

1. From agriculture and forestry
2..From trade and business
3. From independent personal services
4. From employment
5. From capital
6. From rents and royalties
7. Miseellaneous income, ineluding annuities and other recurrent pay

ments of benefits, "speeulation gains," and a few other sourees of
income.

Ineome for the first thtee eategories is measured, with some adjust
ment, as the difference in net worth between the beginning and end of the
aecounting year as measured by book values. For the remaining catego
ries ineome is measured as the differenee between gross reeeipts and
expenses.

Exeept for preferential tax rates on certain items (e.g., "extraordinary
ineome," deseribed below) tax is eomputed at graduated rates on the
total aggregate amount of the taxpayer's income, net of all the allowable
deductions and exemptions. Married eouples are entitled to ineome
splitting, whereby the tax charged is twiee the amount that would be due
on half the joint taxable ineome. In 1981 there were four elearly defined
bands of tax rates:

2. The taxpayer is permitted to offset losses (or the excess of income-related expenses
over gross income) from one or several sources against' income from other sources.
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The first DM 4212 (DM 8424, for married persons jointly assessed)
of the tax base is exempt.

For taxable income above DM 4212 (DM 8424) and below DM
18,000 (DM 36,000), the tax is 22 percent.

For taxable income between DM 18,001 (DM 36,002) and 129,999
(259,999), the tax is computed by means.of two complicated formulas
that raise the marginal tax rate from 22 percent to 56 percent.3

Above DM 130,000 (DM 260,000) the tax rate is 56 percent.
A rough idea of the distribution of the tax rates on wages and salaries

among the .various income classes is presented in table 5.2, and the
distribution of wages andsalaries is shown in table 5.3.

Tax allowances for children were abolished in 1975. They have been
replaced by uniform monthly cash payments made by the labor office.
These monthly payments are respectively DM 50 for the tirst chiid, DM
100 for the second chiid, and DM 220 for each child after the first two.

Withholding taxes, the most important of which are the wage taxes
(Lohnsteuer), are an important part of the German tax system. Most
forms of capital income (including dividends and convertible bonds) are
also subject to a flat-rate withholding tax of 25 percent, and for some
forms-not of direct interest to the present study-a 30 percent rate
represents a final payment of tax. Most bonds are, however, exempt from
withholding taxes. The withholding tax is considered an advanced pay
ment of income tax for residents. Credit against income tax and refunds,
if payments exceed income tax due, are obtainable against amounts
withheld. Not all tax-exempt institutions are able to reclaim the refund,
and this produces the anomalous result that some institutions bear a
rather heavy tax burden on particular forms of investment income.

In general, individuals are not taxed on capital gains. Sales and certain
"dispositions" of property held for short periods are, however, treated as
"speculative gains" and included in the individual's taxable income. If the
holding period exceeds six months for securities and two years for real
property, gains are not taxed. We have therefore assumed, for the
purpose of this study, that there is no tax on capital gains (z = O).

The German tax system allows many deductions for work-related
expenses (Werbungskosten) and other expenses (Sonderausgaben) in
computing taxable income.4 For work-related expenses the taxpayer may
choose to itemize deductions or take standard deductions for same
categories of income.5 The standard deductions include also a flat-rate

3. The formulas are: (a) DM 18,00D-DM 59,999: {[(3.05y - 73.76)y + 695]y + 2200}y
+ 3034, where y is 1110,000 of the amount that exceeds DM 18,000; and (h) DM 60,00D-DM
129,999: {[(0.09y - 5.45)y + 88.13]y + 5040}y + 20018, where y is now 1/10,000 of the
amount that exceeds DM 60,000.

4. We omit discussion of certain special allowances granted either for particular groups
of taxpayers or exceptional expenses (Aussergewöhnliche Belastung).

5. These are as follows: income from employment (DM 564), for capital income (DM
100/joint assessment DM 200), annuities, and pensions (DM 200).
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supplementary allowance for employment income (DM 480), a "Christ
mas" allowance (DM 600), and a 40 percent allowance for income from
pensions (with an upper limit of DM 4,800). In addition, a special
"saver's exemption" (DM 300/DM600) is allowed for capital income.

Special expenses (Sonderausgaben) are personal or family expendi
tures not incurred in connection with the generation of income. Among
others they include charitable contributions, the church tax, expenses for
professionaI education, and donations to political parties.6 The most
important provisions, however, regard certain types of savings: life insur
ance policies; insurance policies covering civil liability , accidents, and
health; social security contributions (including those paid by the em
ployer); and, within certain limits, contributions to savings ~nd loan
associations. A standard allowance is granted for insurance premiums
(Versorgungspauschbetrag). For wage and salary earners the standard
allowance (which depends on income, marital status, and number of
children) is incorporated in the wage tax schedule (Vorsorgepauschale).
This allowance is granted even if the actual insurance premiums are
lower. If higher, the actual premiums are deductible only up to certain
limits, which depend again upon family composition (Sonderaus
gabenhöchstbeträge). These upper limits are adjusted from time to time.

In practice this system implies that the difference between the max
imum allowance and the allowance incorporat~d in the tax schedule
(Vorsorgepauschale), is rather small for most people. The Vorsorgepau
schale becomes equal to the maximum allowance for single taxpayers
above an annual income of DM 26,000 and for married taxpayers above
DM 52,000 (if both spouses are employed and there are no children). If
one spouse is employed the maximum allowance is higher than the
allowance that is given automatically, although the difference is small in
the middle and higher income brackets. Additional savings in life insur
ance policies are therefore in most instances not especially favored by the
tax system.

There have been a number of other subsidies to saving, but these have
recently been reduced. Between 1948 and 1958, all savings made under
special "savings contracts" were deductible (Sonderausgaben). From
1959 to 1980, cash grants proportional to savings were available up to a
certain limit. To encourage a wider distribution of wealth and workers'
participation in enterprises, savings of employees and contributions by
employers to special schemes are subsidized. Under this scheme a 30
percent cash grant is provided on maximum savings up to DM 624.7 These

6. The church tax is a regular levy on individuals who declare themselves members of the
Roman Catholic church or Protestant churches.

7. The rate of grant is 40 percent for families with three or more children. The maximum
amount of savings (DM 624) includes the grant element, so the employee may place only
DM 436.80 of his wage and salary income into this scheme. If the employer pays additional
wages into the savings promotion scheme, his incöme (or corporate) tax is lowered by 30
percent of this amount (up to a maximum of DM 6,000).
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cash grants are limited to employees with a maximum taxable income of
less than_ DM 24,000 if they are single or DM 48,000 if they are married.
There is no restriction on the form of the savings.

The tax treatment of owner-occupied housing distinguishes "one fam
ily hou-ses" from "two or more family houses." If classified in the second
category (at least one apartment has to be let by the owner), the invest
ment is treated the same as a business investment-that is, interest
payments are fully deductible and depreciation is deductible also at rates
of 5 percent in the first eight years, 2.5 percent from the ninth to the
fourteenth year, and 1.25 percent from the fifteenth to the fiftieth year
(see section 5.2.3). On the other hand, both rent received and the
imputed rent from owner occupancy are taxed. For a "one family house,"
interest payments for mortgages generally are not deductible, but there is
no taxation of imputed rent. (For houses built between 1983 and 1986,
interest payments are deductible up to 10,000 DM per annum during the
first three years.) There are, however, favorable depreciation allowances
at rates of 5 percent in the first eight years and 2.5 percent for the
remaining years, subject to an upper limit of DM 200,000 for the depre
ciation base. In contrast to many other countries, interest payments on
consumer loans are not deductible.

Government interest in savings subsidies seems to have waned in
recent years. In 1980 the general savings bonus system was abolished, and
grants for savings in residentiai construction were reduced. The impor
tance of these schemes as a percentage of household saving is summa
rized in table 5.4.

5.2.2 The Corporate Tax System

In Germany the corporate sector accounts for about 35-40 percent of
total turnover of all enterprises. The corporation tax, however, does not
constitute a large proportion of tax revenues. In 1977 a new system of
company taxation was introduced that virtually eliminated the double
taxation of dividends. This was accomplished by combining the- basic
features of the split-rate system, whereby retained earnings and div
idends are taxed at different rates, with an imputation system that pro
vided for a dividend credit. Under this system corporation tax on profits is
levied at a rate of 56 percent on retained earnings and 36 percent on
distributed profits.R The shareholder then receives full credit for this 36
percent when his income tax liability is computed.

8. We shall limit the discussion here to industrial companies. Public credit institutions
and savings banks are taxed at rates of 46 percent and 44 percent, respectively. The system
separates distributable earnings into three categories: those that have to bear a tax at a rate
of 56 percent, those taxed at 36 percent, and those that pay no tax. In most instances the last
two categories apply respectively to domestic intercompany dividends and to income from
foreign subsidiaries. There is no reduction in tax if dividends are distributed from earnings
deemed to come from the 36 percent group, and, indeed, if profits are distributed from the
no-tax group, the tax burden is increased to 36 percent.



Table 5.4 Direct and Indirect Savings Promotion Measures
(amount of each subsidyas % of total household savings)

Residential Housing- Promotion

Total Savings Promotion Other Wealth-
of All Savings Promotion
Subsidy Bonus Tax Special De- Land Tax Bonus Scheme for

Period Schemes Total Scheme Reductions preciations Exemptions Scheme Employees

1949-53 9.7 7.6 0.5 ·2.9 2.5 1.7 2.1
1954-59 11.0 8.1 1.9 1.5 2.6 2.0 3.0
1960-70 9.9 8.1 2.6 1.8 1.9 1.7 1.4 0.5
1971-74 11.8 7.0 3.4 1.0 1.5 1.1 1.2 3.5
1975-78 13.1 7.0 2.3 0.7 2.8 1.3 2.7 3.3

Source: Ministry of Social Affairs, Statistical Office, and own calculations.
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, In practice, the credit is computed as follows. Dividends received are
grossed up by the 36 percent rate to determine a notionaI gross dividend;
that is, Jthe shareholder includes 36/64 = 9/16 of the cash dividend
received as weIl as the dividend itself in his taxable income. The grossed
up dividends are applied to the appropriate income tax schedule, and a
credit~equal to 9/16 of the cash dividend is available to offset the tax
liability. Refunds are paid to individual shareholders whose credits ex
ceed income tax liabilities.9 Refunds are; however, not completely avail
able to tax-exempt institutions (see section 5.2.9). The lower tax on
dividends is therefore virtually a form of deduction at source for the
income tax on dividends.

The basic rate of corporation tax is 56 percent. The effect of this
split-rate and dividend credit system is that distributed profits are not
taxed by the corporation tax but bear only the shareholder's personal rate
of income tax. In other words, the system operates as if it were an
imputation system where the rate of imputation is the basic rate of
corporation tax. In chapter 2 we showed that with an imputation system
the tax discrimination variable eis equal to 1/(1 - c) where c is the rate of
imputation. Hence in Germany e = 1/(1 - 0.56) = 2.2727.

The advantages granted to domestic taxpayers are not given to for
eigners. This means that foreigners have to bear the full tax burden on
distributions as weIl as the additional dividend withholding tax. In the
case of a 25 percent dividend withholding tax rate, the total tax burden on
investment income for foreigners is 0.36 + 0.25 (1.00 - 0.36) = 52
percent. In the case of double tax treaties where the dividend withholding
tax is reduced to 15 percent, the total burden on foreigners is 0.36 + 0.15
(1.00 - 0.36) = 45.6 percent.

Before the introduction of the present system of dividend relief, the
German corporation tax was based on a split rate system that provided
partiai relief for the double taxation of dividends at the corporate level.
Under this system, profits distributed to shareholders we're subject to a
tax rate of 15 percent, whereas retained profits were taxed at 51 percent.
During the 1970s, both rates were subject to a 3 percent surcharge,
making them 15.45 and 52.45, respectively. Ifwe denote the tax rates on
distributed and undistributed profits by Cd and cu , then the tax discrimina
tion variable e is equal to 1/(1 + Cd - cu), as described in King (1977,
chap. 3). For Germany this gives a value for 8, before the new corporate
tax system, of 1.589.

Apart from the supplementary surcharge of 3 percent (Ergän
zungsabgabe) , levied from January 1968 until the introduction of the new
corporate tax system, two other temporary surcharges were introduced as

9. There is also a withholding tax of 25 percent of the cash dividend that is also credited.
It is, however, not part of the imputation system and is not discussed here. But see section
5.2.9. '
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short-term stabilization measures. The "demand pressure sureharge"
(Konjunkturzuschlag) was a temporary and repayable surcharge between
31 July 1970 and 1 July 1971 and was equal to 10 percent of tax liabilities.
It was repaid after 15 June 1972. The "stabilization sureharge" (Stabili
tätsabgabe) was a temporary surcharge that lasted from 1 July 1973 until
30 June 1974 and was also charged at a rate of 10 percent. Finally , all
interest payments are deductible for corporate tax purposes, and in
Germany there are taxes on corporate wealth (see section 5.2.6 and
5.2.7).

5.2.3 Tax Allowances for Depreciation and Inventories

The basis for camputing depreciation allowances is historical east.
Firms have a choice between two main methods for computing de
preciation: 10 (a) straight line, allowed on all assets and mandatory for
buildings (with an exception to be discussed below), and (b) declining
balance, at a rate equal to three times the value of the straight-line rate,
with a maximum of 30 percent (before 30 June 1981, the rate was 2.5
times the straight-line rate, with a rriaximum of 25 percent). Changes in
these rates are summarized in table 5.5.

There are other methods of depreciation that can be used in special
cases: (a) The "production" method, based on output and utilization, is
allowed for business assets whose use and physical wear and tear are
subject to f1uctuations. (b) Special depreciation possibilities exist for
same sectors (mining, private hospitals, agriculture), same capital goods,
environmental protection, and investment goods used for ships or aircraft
or in certain areas (Berlin, eastern frontier area).

There are detailed depreciation tables with service lives for individual
investment goods. These are compulsory and form the basis of the capital
stock values presented in corporate financial balance sheets. Since depre
ciatian rates vary considerably, the values employed in this study are
averages based on our own calculations from data from the Statistical
Office. These values take account of changes in tax laws and in the
composition of the asset category.ll As can be seen from table 5.6, there
has been a shortening of the economic and tax lives of both buildings and
equipment.

The present value of depreciation allowances with straight-line depre
ciatian per dollar of investment (A z ) is (see chap. 2)

10. Straight-line and declining-balance depreciation are considered to be ordinary
(planmässige) methods. The other methods mentioned and the special provisions are said to
be "extraordinary" (ausserplanmässige).

11. The calculation of the tax lives was based on the same method employed for the
actual service lives shown below and on an average adjustment factor provided by the
Statistical Office for the present study.



Table 5.5 Development of Maximum First-Year Allowances for Assets with Different Service Lives
(%)

First-Year First-Year Allowance If "Accelerated" Depreciation
Service AlIowance If
Life Straight Line 1 January 1958 9 March 1960- 1 January 1961- 1 September 1977 Since,
(years) Depreciation 1953-57 -8 March 1960 31 December 1960 31 August 1977 -29 June 1981 30 June 1981

1 100.0 100.00 100.00 100.00 100.00a 100.00 100.00
2 50.00 25.00 20.00 20.00 25.00 30.00
3 33.33 25.00 20.00 . 20.00 25.00 30.00
4 25.00 25.00 20.00 20.00 25.00 30.00
5 20.00 Accelerated 25.00 20.00 20.00 25.00 30.00
6 16.67 depreciation 25.00 20.00 20.00 25.00 30.00
7 14.29 not allowed 25.00 20.00 20.00 25.00 30.00
8 12.50 25.00 20.00 20.00 25.00 30.00
9 11.11 25.00 20.00 20.00 25.00 30.00

10 10.00 28.31 25.00 20.00 20.00 25.00 30.00
11 9.09 26.59 22.73 18.18 18.18 . 22.73 27.27
12 8.33 25.09 20.83 16.67 16.67 20.83 25.00
13 7.69 23.78 19.23 15.38 15.38 19.23 23.07
14 7.14 22.61 17.86 14.29 14.29 17.86 21.43
15 6.67 21.57 16.67 13.33 13.33 16.67 20.00
16 6.25 20.63 16.00 16.00 12.50 15.63 18.75
17 5.88 19.78 16.00 16.00 11.76 14.71 17.65
18 5.56 19.00 16.00 16.00 11.11 13.89 16.67
19 5.26 18.30 15.79 15.79 10.53 13.16 15.79
20 5.00 17.65 15.00 15.00 10.00 12.50 15.00
25 4.00 15.04 12.00 12.00 8.00 10.00 12.00
30 3.33 13.18 11.67 11.67 6.67 8.33 10.00
40 2.50 10.63 8.75 8.75 5.00 6.25 7.50
50 2.00 8.97 7.00 7.00 4.00 5.00 6.00

100 1.00 5.20 3.50 3.50 2.00 2.50 3.00

Source: Tax laws in Germany.
aAccelerated depreciation was not alIowed from 6 June 1970 to 31 January 1971, or from 9 May 1973 to 30 November 1973.
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Table 5.6 Development of Average Actual Service Life and Tax
Life for Machinery and Buildings, 1960-78

Period of Service (years)

Machinery Buildingsa

Tax Tax
Economic Allowance Economic Allowance

Year (1) (2) (3) (4)

1960 15 14 52 42
1961 15 14 50 40
1962 14 13 50 39
1963 14 13 50 38
1964 14 13 49 36

1965 13 13 48 35
1966 12 11 48 34
1967 13 11 48 34
1968 13 11 48 34
1969 13 11 47 33

1970 13 12 47 33
1971 13 11 46 32
1972 13 12 45 32
1973 13 11 45 31
1974 13 11 45 31

1975 13 11 45 31
1976 13 11 45 31
1977 13 11 44 30
1978 13 11 44 30

Source: Statistical Office and own calculations.
aExcluding housing.

(5.1)

where L is the asset life for tax purposes and p is the eompany's diseount
rate.

Deelining balanee depreeiation is allowed on equipment at three times
the straight-line rate, up to a maximum of 30 pereent of the initial eost of
the asset. Table 5.7 illustrates the development of these "aeeelerated"
depreciation rates since the 1950s. Accelerated depreciation was reduced
in 1960 from 2.5 to 2.0 times the straight-line rate and increased again in
1977 to 2.5 times and in 1981 to 3 times. To reduce short-term demand
pressure, accelerated depreciation was, however, not permitted during
two short periods in the 1970s (6 May 197{}-31 January 1971 and 9 May
1973-30 November 1973). Table 5.6 shows the development of the aver-
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Table 5.7 Development of Average Service Lives Rates
of Accelerated Depreciation

(first-year al1owance)

Maximum First-
Average Tax Year Al10wance
Life of Corresponding to

Period of Equipmenta Average Tax Lifeb

Investment (years) (%)

1960 14 17.86c

1961 14 14.28
1962 13 15.38
1963 13 15.38
1964 13 15.38

1965 13 15.38
1966 11 18.18
1967 11 18.18
1968 11 18.18
1969 11 18.18

1970 12 ' 16.66d

1971 11 18.18
1972 12 16.16
1973 11 18.18e

1974 11 18.18

1875 11 18.18
1976 11 18.18
1977 11 18.11f

1978 11 22.73
1979 (11) 22.73

1980 (11) 22.73
1981 (11) 27.27g

Source: Tax laws in Germany.
aFrom table 5.6 (rounded figures) ..

bFrom tax law in individual years.

c17.86 until 8 March 1960, followed by 14.28.

d16.66 until 5 July 1970, and zero until 31 January 1971.

e18.18 until 8 May 1973, zero until 30 November 1973, followed by 18.18.

f18.11 until 31 August 1977, fol1owed by 22.73.

g22.73 until 29 June 1981, followed by 27.27.

age actual and tax service lives as implied in the official capital stock
calculations and also the corresponding maximum depreciation rates.

As for buildings in the United States, it is optimal to switch from
declining balance to straight-line depreciation after a certain portion of
the asset has been depreciated. The concept of the "switchover point" is
discussed in detail in section 6.2.3 for the United States. The present
value of depreciation allowances for equipment (A z ) is given by
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L s

(5.2) A z = a' f e-(p+a')udu

o

where
B is the declining balance rate (equal to 2.O for double declining

balance and equal to 3.0 since 1981) in Germany
L is the tax life of the asset
Ls is the switchover point

, B
a =-.

L

The switchover point occurs at time Ls , where the straight-line depre
ciatian rate I/(L - L s ) exceeds the declining balance rate BIL on the
remaining basis, that is, when

(5.3)

Integrating (5.2); we obtain

A z = (p:'al) (1 - e-(p+a')LS)

(5.4) -a'Ls
e (-pL S -pL)+ · e - e .

(L - Ls)p

As an alternative to straight-line depreciation over an average of thirty
years, declining balance depreciation over fifty years is granted on build
ings constructed after 31 August 1977. The rates are 5 percent in the first
eight years, 2.5 percent from the ninth to the fourteenth year, and 1.25
percent from the fifteenth to the fiftieth year. 12 The present value is

8 14

A z = (0.05 f e- PUdU) + (0.025 f e- PUdU)

o 8

50

(5.5) + (0.0125 f e-PUdu)

14

= ! . {O.05 - O.025e- 8p - O.0125(e- 14p + e-SoP)}.
p

12. Before 29 June 1981 the rates were 3.5 percent in the tirst twelve years, 2 percent
from the thirteenth to the thirty-second year, 1 percent from the thirty-third to the fiftieth
year.
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The present position concerning depreciation allowances is summa
rized in table 5.6. We have assumed a tax life (L) of eleven years for
machinery, and since B == 3.0 the switchpoint is Ls == 7.27 (from equation
5.3). Since the straight-line tax life for buildings is considerably shorter
than that specitied by these "accelerated" depreciation provisions, we .
have assumed that companies employ straight-line depreciation with a
tax life of thirty years. For both equipment and buildings, fl == 1 and /2 ==

Ofor all sectors.
Turning to the tax treatment of inventories, it is interesting that Ger

man tax law disallows, with a few exceptions, the use of either LIFO (last
in, tirst out) or FIFO (first in, tirst out).13 The most common practice is to
use a weighted average of the prices of the goods acquired during the year
(Durchschnittliche Anschaffungskosten). To compute the effective pro
portion of the increase in the value of inventories taxed according to
FIFO, we assumed that the real value of the inventory is constant, that
there is continuous turnover during the year, and that inventories fully
turn over in one year. The value of the taxable portion of inventories
under these assumptions will, at the margin, be half that taxed according
to the FIFO principle. Therefore v == 0.5, fl == 1, and all other deprecia
tion parameter values are zero.

It is also possible for special reserves to be set aside when the replace
ment east of purchased raw materials and work in progress has increased
by more than 10 percent in the course of a year.14 The reserves must be
added back to taxable income no later than the sixth year follo.wing the
end of the taxable year in which the allocation to reserves is made.

The value of the deferral of tax may be considerable at high rates of
inflation. If we let 'TT define the nominal increase in the price of invento
ries, the present value of the deferred taxes on the increase in price in
excess of 10 percent is equal to TC'rr - 0.1 )e- 6p

, where T is the rate of
corporation tax and p is the discount rate. Hence total taxes on the
increase in inventory values are given by the tax on the tirst 10 percent
increase in price (O.lT) plus the deferred taxes:

(5.6) T {O.l + ('TT - 0.1)e- 6p
}.

The value of this deferral possibility will depend on the comparison
with the usual method of inventory accounting. We have not incorpo
rated deferral into our estimates because the average level of price
increases was lower than 10 percent. This provision may nonetheIess be
important for same tirms in order to smooth out large changes in relative
prices.

13. LIFO is allowed if a taxpayer can prove it is his established practice to seH first the
goods most recently produced or acquired.

14.There are also tax-free reserves for commodities that fluctuate on world markets.
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5.2.4 Estimates of Economic Depreciation

The calculation of the rate of true economic depreciation is always
problematic. The formulas in chapter 2 employ a declining balance rate
that is not readily available from German statistics. It was therefore
necessary to resort to some simplifying assumptions.

First we calculated the average economic useful lives used by the
Statistical Office in capital stock computations. Second, we estimated
depreciation rates as follows. With straight-line economic depreciation,
the average rate of economic depreciation can be found by dividing the
annual flow of depreciation by 'the gross capital stock. We tested the
accuracy of the computed average depreciation rates (which were calcu
lated by using gross capital stock flgures) by building up the capital stock
time series for past years. The values thus obtained were very close to the
official capital stock figures. The estimated depreciation lives are shown
in table 5.6 for both equipment and buildings.

The straight-line rate of economic depreciation was translated into an
equivalentdeclining balance rate by assuming that (as derived in chap. 2)

(5.7)

where L is now the economic life of the asset. Based on information from
the Statistical Office, we have assumed that-L = 12.77 for equipment,
which gives ö as 0.1566. For buildings L = 43.9, which implies that ö is
0.0456.

The assumption that the economic life is on average longer' than the tax
service life is confirmed by a recent survey in which, out of 1,900 firms in
manufacturing, 43 percent clairned economic life was longer, 46 percent
stated that they were roughly equal, and only 11 percent reported that
economic life was shorter than the tax service life (see Uhlmann 1981).

5.2.5 Investment Grants and Incentives

A special law (Investitionszulagengesetz) encourages three types of
investment by offering nontaxable cash grants. Eligible investment in
cludes:

1.' investment in the eastern border areas (with a grant of 10 percent)
and other less developed regions (8.75 percent). The subsidy is confined
to the acquisition of new investment goods if they are part of a new
establishment, an enlargement, or a rationalization of a factory. Fur
thermore, investment goods must stay in the factory for at least three
years. 15

15. For investment in the eastern border area, additional special depreciation allow
ances are granted for the first five years (50 percent for equipment investment and 40
percent for buildings). In exceptional cases it is also possible to set aside tax-free reserves
(Zonenrandjörderungsgesetz) .
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2. Research and development investment (20 percent, up to an invest
ment of DM 500,000; 7.5 percent in the case of higher investment).

3. Certain types of investment in the energy sector (7.5 percent).
In addition to the nontaxable cash grants in less developed areas, there

are taxable cash grants that range between 2.5 and 17.5 percent of initial
cost. Substantiai tax incentives are provided for investment in Berlin. The
program includes favorable depreciation allowances (up to 75 percent in
the first five years); tax-free cash grants (Investitionszulage) rangiilg from
10 to 30 percent; a 30 percent (22.5 percent) reduction of the income tax
rate (corporate tax rate) on income from activities in Berlin; a reduction
of the value-added tax (VAT) liability of Berlin suppliers (in general 4.5
percent of the amount received from its VAT liability for deliveries to a
West German business) and of West German customers (4.2 percent of
the amount payable from the tax liability, provided the goods were
manufactured in West Berlin and shipped to West Germany).16

Table 5.8 shows the development of investment grants since 1960. In
order to compare tax-free and taxable grants, all rates have been ex
pressed as an equivalent rate of tax-free grant. These grants are particu
larly significant for the mining and energy sector and the sector "other
industry." In this latter case, however, the figures are dominated by
payments to public corporations, which are excluded from our study. For
this reason we do not use this column of data. The last column of table 5.8
includes construction (part of our "other industrial" sector) and services
(part of our commercial sector). We use this column for investment
grants in both sectors. Table 5.9 shows investment grants by type given to
the manufacturing sector. For our calculations only regional policy mea
sures were included (25 percent of the total), because other grants are
discretionary and to a large extent are also intramarginal. Our procedure
here is the same as that followed in the United Kingdom chapter. For our
estimate of g, therefore, we used not the 8.5 percent figure shown in table
5.8 but a rate of (0.25 x 0.085), which equals 2.1 percent. A lower figure
of 0.7 percent was used for the other two industry.groups (final column of
table 5.8). The same rates of grant apply to equipment and buildings, but
no grants are available for investment in inventories.

5.2.6 Local Taxes

There are two local taxes on companies in Germany, a local business
tax (Gewerbesteuer) and a localland tax (Grundsteuer) . These taxes are
regulated by federallegislation but are levied by local authorities who are
free to determine the rate of tax. Both local taxes are deductible against
corporation tax, since they are considered a business expense.

16. In addition, the promotion of Berlin includes tax-free cash grants to employees
amounting to 8 percent oftheir salaries, which may be increased by DM 49.50 for each chiid.
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Table 5.8 Investment Grants as a Percentage of Investment
(subsidy values)

Agri- Mining, Manu- Other Other
Year culture Energy facturing Industrya Sectorsb

1960 6.5 7.5 1.1 3.3 4.5
1961 5.9 ' 7.5 1.3 5.4 2.4
1962 6.1 6.8 1.3 3.7 0.6
1963 7.2 9.7 1.6 7.1 0.6
1964 6.2 5.9 1.5 "8.6 0.6

1965 11.2 6.0 1.6 9.0 0.6
1966 11.8 5.8 1.7 12.1 0.6
1967 14.9 5.7 2.8 5.9 2.4
1968 17.7 10.4 2.8 5.7 0.7
1969 16.5 13.2 3.0 9.4 2.6

1970 21.0 16.3 2.4 16.7 1.5
1971 17.6 12.7 4.0 11.5 1.4
1972 13.7 13.6 5.4 11.3 1.0
1973 12.7 12.1 7.4 11.7 1.0
1974 13.3 12.7 10.5 13.9 1.7

1975 12.5 14.3 15.9 22.4 5.4
1976 9.2 9.7 7.9 15.3 1.5
1977 8.0 11.9 7.8 17.9 0.8
1978 8.1 12.9 8.1 20.6 0.7
1979 8.4 13.,3 8.5 25.4 0.7

Source: Teschner (1981).
alncludes public transport and excludes construction.
bIncludes construction (part of our "other industrial" sector) and services (part of our
commercial sector).

Gewerbesteuer

The local business tax has two bases-profits and capital stock. l7 The
base for the local profits tax (Gewerbeertragsteuer) is equal to taxable
income as defined for the corporation tax except that interest payments
on long-term debt are not deductible. It is further adjusted byexciuding a
pro rata share (0.12) of the value of land.18 The tax rate for the Gewerbe
ertragsteuer is calculated as the product of a basic rate (Messzahl) , M, of
0.05 and a multiplicative coefficient (Hebesatz) , H. The Hebesatz; which
at present varies between 3 and 5, is set each year by the local municipal
ity. The tax is camputed on a tax-exclusive basis, which means that, the
effective tax-inclusive rate (,.L) on earnings above the exemption level
limits is given by

17. Until1979 some states used payroll as a third tax base.
18. The latter is excluded in order to avoid double taxation of land from the land tax.
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Table 5.9 Investment Grants to Manufacturing
(share of total grants from each type of grant, %)

Anticyclical
Regional Measuresa

Policy and Special
Environ- (Including Labor

Seetorai mental Promotion Market
Year Aids Protection of Berlin) Measures Total

1960 15 39 41 5 100
1961 19 32 34 15 100
1962 18 34 34 14 100
1963 30 31 30 9 100
1964 27 32 30 11 100

1965 25 37 27 11 100
1966 16 46 25 13 100
1967 30 40 20 10 100
1968 31 40 20 9 100
1969 36 31 28 5 100

1970 20 33 43 6 100
1971 27 26 45 2 100
1972 26 21 49 4 100
1973 39 17 40 4 100
1974 36 14 32 18 100

1975 21 7 18 54 100
1976 30 15 35 20 100
1977 33 17 34 16 100
1978 33 16 35 . 16 100
1979 23 22 25 30 100

Source: Teschner (1981).
Note: Investment grants equal subsidy values.
a1974-75.

(5.8)
M-H

'T =
L l+M.H·

For our calculations we have taken the average value of 3.25 for H from
the 1979 statistics of the Hebesatz. From (5.8) this gives an average local
tax on adjusted profits of 'TL = 0.14.

It is now possible to compute the parameter valuefor 'T, the tax rate on
corporate profits, given the deductibility of local taxes. Its value is given
by

(5.9) 'T = cu (l - 'TL) + 'TL ,

where Cu is the rate of federal corporation tax on undistributed profits.
For Cu = 0.56 and 'TL = 0.14, the value of 'T is equal to 0.62.
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The basis of assessment for the local capital tax (Gewerbekapitalsteuer)
is the capital stock as estimated for wealth tax purposes (see below) but
inclusive of the value of long-term debt.19 The value of buildings is
deducted from the tax base so the local capital tax applies only to
equipment and to inventories. As with the local profits tax, there is abasic
rate of tax (0.002) that is multiplied by a local multiplier (3.25). This
yielded in 1979 a local tax rate of 0.0065. Since the tax is deductib~e from
both theolocal profits tax and the corporation tax, the effective overall
local wealth tax on equipment and inventories is equal to 0.0026, or 0.26
percent. Addition of the federal wealth tax is described below.

Grundsteuer

The localland'tax is paid on agriculturai wealth (land tax A), on the
value of land and buildings/in general use (land tax B), and on land and
buildings used for business purposes (either land tax A or land tax B).
The base for the land tax is the "standard value" (Einheitswert) , which is
assessed at irregular periods and adjusted to take account of price
changes (see section 5.2.7). It is widely held that at present the valuation
is considerably below åctual replacement cost. Estimates made by the
Ministry of Finance suggest that the Einheitswert is approximately a
quarter of the true replacement cost of assets. The computation of the tax
rate is similar to that for other local taxes. A local multiplier (the average
for 1979 being 2.75 for land tax B) is applied to a base rate of 0.0035 for
industrial buildings and land.20 The tax rate is therefore equal to 0.0096,.
which in turn is deductible from the local profits tax and the corporation
tax. Allowing for the deductibility of the tax and the low valuation, the
effective local tax on buildings is equal to 0.09 percent.21 Although this is a
tax on wealth, this figure is clearly very small. The federal wealth tax is
added to this figure below.

5.2.7 Wealth Taxes

In contrast to the Anglo-Saxon countries, federal taxes on wealth have
long been a feature of the German tax system. In 1981 the wealth tax rate
was 0.5 percent of taxable wealth for individuals and 0.7 percent for
corporations. As can· be seen from table 5.10, these rates ~av~ changed
frequently during the past decade.

All assets are valued according to a set of rules incorporated in the
Fiscal Code. Buildings and land are assessed separately from other assets
on special dates and with reference to definite periods of time. These

19. The exemption level (Freibetrag) has been successively raised from DM 6,000 (1977)
to DM 60,000 (1978) and to DM 120,000 (1981).

20. The base rate varies according to type of asset. Other representative rates are 0.006
for agriculturalland, 0.0026 to 0.0035 for one-family houses, and 0.0031 for two-family
houses.

21. Nate that 0.0009 = (2.75 x 0.0035)(1 - .62) x 0.25.
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Table 5.10 Development of Nominal Wealth Tax Rates
(%)

Until Since
1973 1974 1975 1976 1977 1978

Personal wealth tax 1.0 0.7 0.7 0.7 0.7 0.5
Corporate wealth tax 1.0 0.7 1.0 1.0 LO 0.7
dl (= 1 if wealth tax
deductible from corporate
income tax, = O otherwise) O O O O

Source: Tax laws in Germany.

"standard" or "ratable" values (Einheitswert) have not been regularly
computed in recent years, (;lnd, as was mentioned above, buildings and
land are widely believed to be considerably undervalued. In 1981 the
valuation was based on assessments made in 1964, which were increased
by 40 percent in 1974. Official estimates suggest that the Einheitswertwas
only 25 percent of actual values. The valuatian of equipment is based on
the so-called Teilwert, which the tax law defines as the value a potential
buyer of the enterprise would place on the individual piece of equipment.
This r~le is obviously difficult to apply in practice. The tax administration
has therefore set an upper limit equal to replacement cost and a lower
limit equal to scrap value. In general it uses acquisition cost less accumu
lated depreciation up to a minimum value (Anhaltewert) as the tax base. 22

The base for the valuation of inventories is normally taken to be replace
ment cost.

For iridividuals, certain amounts of wealth are tax free (DM 70,000 for
the taxpayer and DM 70,000 for the spouse and each child). In 1979 total
wealth tax revenues amounted to DM 4.5 billion, or 1.4 percent of total
tax revenues. Although the tax rates are low, the wealth tax burden may
be substantiai for individual enterprises, particularly since the wealth tax
cannot (since 1975) be deducted from the income, corparate, or local
business tax bases.

The wealth tax burden for a given investment depends on the source of
finance. Since the tax is based on net worth, a corparate investment
financed by debt does not increase the corporate wealth tax base. 23 The
federal wealth tax rate of 0.7 percent (in addition to the local capital tax)
applies to equity-financed investment in machinery and inventories.
Making allowance for the favorable valuatians used, a rate of 0.2 percent

22. These minimum values were, in general, 15 percent of acquisition cost for equipment
acquired before 31 December 1969 and 30 percent for assets acquired after that date.

23. In fact, because of a favorable valuation formula, gross taxable wealth may be
increased by less than the additional debt employed to acquire the land, since borrowings
are fully deductible.
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was assumed for investment in buiIdings (in addition to the Iocal land
tax). .

We may summarize our assumptions as follows. Including both local
and federal weaIth taxes, for debt-financed investment Wc = 0.09 for
buildings and 0.26 for machinery and inventories. For equity-financed
investment, we add the 0.26 pereent loeal tax and 0.7 percent federal tax
to obtain Wc = 0.96 percent for all machinery and inventories. We add the
0.09 percent local tax and 0.2 percent federal tax to obtain Wc = 0.29
percent for buildings. Because these calculations already account for the
deductibility of the local tax at the federallevel, dl = Oin both cases. The
wealth tax rate on households is wp = 0.5 pereent for all types of financial
seeurity.

5.2.8 Household Tax Rates

Estimates of the marginal tax rate on capital income accruing to
households have been based on the distribution of capital income as given
in the income tax statistics. Unfortunately, the most recent statistics
available to us refer to 1974. Table 5.11 shows the distribution of capital
income from 1961 to 1974 and the corresponding marginal income tax
rates in the various income brackets from 1961 to 1979. Because of
inflation and increases in real income, in 1979 the income distribution was
weighted more heavily toward the higher brackets than it was in 1974~ On
the other hand, the marginal tax rates shown in table 5.11 are those
applying before taking account of income splitting (see section 5.2.1).
They imply, therefore, an overstatement of the average marginal income
tax rates on recipients of capital income as a whole.

To estimate the average marginal capital income tax rate in 1979, we
used the 1974 income weights. Our assumption is that the change in the
income distribution since 1974 is offset by the opportunities created by
income splitting. The average marginal tax rate on interest and dividend
income in 1979 (a separation of the two was not possible) was 48 percent.
It is, however, widely believed that the taxation of interest income is
often evaded. To a.1low for this possibility, in one of the simulations
reported below, the marginal tax on interest income was taken to be
equal to 20 percent.

Finally , we account for the corporate interest that acerues to indi
viduals in the form of tax-free banking services. Banks'use sight deposits
to buy corporate debt but use the interest receipts to provide banking
services to depositors rather than to pay interest. We calculate a weighted
average household tax rate on interest income, where a 48 percent
marginal rate applies to direct ownership and bank holdings through time
deposits, and a zero marginal tax rate applies to bank holdings through
sight deposits. Using data from section 5.3.5 on the ownership of corpo
rate debt, we find a weighted-average 39.8 pereent tax rate is used for



Table 5.11 Distribution of Gross Capital Income and Marginal Personal Income Tax Rates
(%)

1961 1965 1968 1971 1974

Distri-
Marginal

Mar- Distri- Mar- Distri- Mar- Distri- Mar- Distri- Mar- Tax Rate
bution of ginal bution of ginal bution of ginal bution of ginal bution of ginal after 1974

Income Capital Tax Capital Tax Capital Tax Capital Tax Capital Tax
Groups (DMY' Income Rate Income Rate Income Rate Income Rate Income Rate 1975-78 1979

Below 1,500 0.1 O 0.1 O 0.1 O 0.1 O 0.1 O O O
1,500-2,900 0.6 20 0.5 19 0.5 19 0.4 19 0.3 19 O O
3,000-4,999 1.8 20 1.6 19 1.6 19 1.2 19 0.9 19 22 22
5,000-7,999 3.4 20 3.2 19 3.5 19 2.8 19 2.2 19 22 22
8,000-11,999 4.5 28 4.3 22 4.7 22 3.9 22 3.3 22 22 22

12,000-15,999 4.2 31 4.9 27 4.5 27 3.7 27 3.2 27 22 22
16,000-24,999 8.3 35 8.2 34 8.9 34 7.8 34 6.7 34 35 29
25,000-49,999 14.8 42 15.2 43 16.8 43 17.0 43 16.2 43 46 45
50,000-74,999 8.6 47 9.1 48 9.4 48 10.0 48 10.6 48 51 51
75,000-99,999 5.8 52 6.2 51 6.4 51 6.6 51 6.9 51 54 54

100,000-249,999 16.5 53 17.5 53 17.4 53 18.3 53 18.7 53 56 56
250,000-499,999 9.4 53 10.0 53 9.2 53 9.4 53 10.4 53 56 56
500,000-999,999 7.4 53 7.5 53

} 17.0
53 7.0 53 7.0 53 56 56

1,000,000 and above 14.6 53 11.7 53 53 11.8 53 13.5 53 56 56
Weighted marginal

tax rate (100.0) 45 (100.0) 46 (100.0) 45 (100.0) 46 (100.0) 46 49 48

Source: Income Tax Statistics, tax laws, and own calculations.
aAnnual taxable income.
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households' direct and indirect holdings of corporate debt. This rate is
used for household interest income, and 48, percent is used for dividend
income.

5.2.9 Tax-Exempt Institutions

The ownership category "tax-exempt institutions" includes pension
funds, many ofwhich are public pension funds, and the so-called Gemein
nutzige Institutionen-religious organizations, foundations, and trade
unions. The description of all these organizations as tax-exempt relates
only to their investment activities under the new corporate tax system.
These tax-exempt institutions are not allowed to impute the corporate tax
that has been paid on distributions, so these shareholders bear a corpo
rate tax at a rate of 36 percent on distributions and a dividend withholding
tax of 25 percent. This implies a total tax burden of 52 percent (0.36 +
0.25 (1 - 0.36)). The dividend withholding tax is, however, refunded
either totally (to charitable or religious institutions) or by one-half (to
other institutions such as trade unions). In these cases dividends pay tax
at either 36 percent or 44 percent. Capital income other than dividends i's,
with a few exceptions, tax free. We have assumed that the marginal tax
rate on interest income is zero and on dividend income is 40 percent. 24

5.2.10 Insurance Companies

In 1981 there were approximately 430 major insurance companies in
Germany. Of this group, 46 percent were corporations, 20 percent were
mutual insurance companies, 11 percent were "enterprises under public
law" (regulated companies known as Unternehsmen des Öffentlichen
Rechts) , and 23 percent were foreign companies. The market shares were
distributed among these enterprises as follows: corporations 60 percent;
mutual insurance companies 26 percent; enterprises under public law 10
percent; and foreign companies 4 percent. Corporations concentrate on
life insurance, mutual insurance companies on health insurance, and
enterprises under public law on insurance against damage to tangible
(fixed) assets. With premiums of about DM 26 billion and about DM 13
billion, respectively, life insurance and automobile insurance companies
are the largest individual insurance branches. Apart from insurance,
these companies are heavily engaged in financial investment activities
(leasing, building and loan associations, etc.).

Besides the private insurance companies, there exists an extensive
system of public social security including the old-age pension system,
unemployment insurance, health insurance, and accident insurance. In
1978 total expenditure of the whole public social security system
amounted to DM 403 billion or 31 percent of GNP, which is rather high
by international standards.

24. This rate may be on the high side since, in practice, some of these institutions have
created companies that act as intermediate institutions so that the imputation credit can be
received.
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In general, savings made through contributions to insurance com
panies must be ·made from net of tax income, and the proceeds are tax
free to the benefieiaries. 25 Insuranee eompanies are subject to the corpo
rate t~x, the corporate wealth tax, and the loeal business tax. But there
are some special eoncessions. The accumulation of tax-free reserves is
possible up to certain limits (Deckungsriickstellung). In 1978, life insur
ance companies plaeed 95.6 pereent of their eash flow (before taxes) into
reserves. Since these reserves were tax free, interest income would have
borne an effective tax of2.7 percent (0.62 times 0.044). Dividend income
bears no additional tax at the ~nsurance company level when allocations
to reserve are taken into account. Because of the imputation system, the
95.6 percent alloeation to reserves implies a rebate of 19 percent. 26

National accounts statistics also give evidence of a relatively low tax
burden on the capital income of insurance companies. In 1979 private
insurance companies paid DM 630 million in direct taxes and earned DM
18,250 million of income from property and entrepreneurship, implying
an average direct tax rate of 3.5 percent. Since wealth tax payments are
included in these direct taxes, the effective corporate tax rate has been
somewhat lower. For our calculations, we have assumed that the effective
income tax rate of insurance companies was 2.7 percent, as derived
above.

5.3 The Structure of the Capital Stock and Its Ownership

5.3.1 Data Limitations

The major sources of data for the present study were the Statistics of
the Bundesbank and the national accounts statistics of the Statistical
Office. Many adjustments were made to the data in order to obtain the
various matrixes of parameters used in our calculations. Although precise
numbers are presented in the following tables, it should be borne in mind
that various figures had to be estimated. This is especially true for those
data refering to the structure of the ownership of debt. As far as equity
ownership is concerned, we carried out our own investigation into the
pattern of ownership of German corporations. "_.

25. There are exceptions: If proceeds of life insurance policies are paid in the form of
pensions, part of this income (the so-called Ertragswert, which amounts to 30 percent of the
pension) is liable to income tax. Furthermore, for private pension funds it can generally be
assumed that premiums are lower than the maximum allowances (Sonderausgabenhöch
stbetrag), so that at the margin they are deductible from taxable income. In turn, pensions
paid by these institutions are taxable.

26. The computation is given by the following formula:

0.62 (1 + 36 - 0.956) - 36 = - 0.186.
64 64 .

Because of legal restrictions concerning the capital structure of these companies, dividend
income is onlyasmall share (5-10 percent) of total capital income.
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5.3.2 Capital Stock Weights

Data on the size of capital stock are published by the Statistical Office
both for the total business sector and for major industrial sectors. 27 These
figures were adjusted to obtain the breakdown among the three sectors:
manufacturing, other industry, and commerce, as defined in chapter 2.
From the manufacturing (Verarbeitendes Gewerbe) sector, the auto
mobile repair and services sector was reallocated to the 'commercial
sector. The commercial sector, in addition to wholesale and retail trade
(Handel), contains the private part of social and personal services. Since
no capital stock data were available for this latter subgroup, estimates
were obtained by using the share of total sales of this group as a proxy for
the share of the capital stock.

The sector "other industry" includes electricity, gas, and water, con
struction, transport, and communication. Since the electricity, gas, and
water sector is either directly or indirectly owned by the public sector, or
is at least regulated by public administration, it has been excluded. Public
railroads and postal services that are included in official data of the
transport and communication sector were also excluded. These estimates
were based on capital stock statistics provided by the DIW-Institute for
Economic Research (Görzig and Kirner 1976). The official data on
inventories are less detailed than those for machinery and buildings. The
leveIs of inventories for the sector other industry and for the service part
of the commercial sector were estimated separately.

Since official data by the Statistical Office refer to the business sector as
a whoie-that is, to the corporate and noncorporate sectors-we made
our own estimates to provide data for the corporate sector alone. Bun
desbank statistics provide data for the breakdown of fixed assets (bonk
values) by corporate and noncorporate enterprises in manufacturing,
construction, and trade. 28 Our estimates are based on these relationships.
Table 5.12 presents the resulting matrix of the proportions of the total net
capital stock by asset and industry in the total business sector and in the
corporate sector. We use these 1978· proportions for the capital stock
weights in 1980.

5.3.3 Sources of Financial Capital

Data concerning the structure of business financing are published by
the Statistical Office and the Bundesbank. The major drawback of both
these sources is that they are based on book values. It was therefore
necessary to adjust the raw figures to obtain the proportions needed for
our calculations. Both sources were used at different stages..

The Bundesbank provided statistics on the aggregate balance sheets

27. Volkswirtschaftliche Gesamtrechnungen, tables on "Sachvermögen."
28. Jahresabschliisse der Unternehmen.
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Table 5.12

Asset

Machinery
Buildings
Inventories

Total

Proportion of Capital Stock by Asset and Industry, 1978
(at replacement costs)

Sector

Manufacturing Other Industry Commercial

A. Corporate and Noncorporate Enterprises·
0.2454 0.0559 0.0537
0.1794 0.0637 0.1315
0.1687 0.0166 0.0851
0.5935 0.1362 0.2703

Total

0.3550
0.3746 "
0.2704
1.0000

Machinery
Buildings
Inventories

Total

B. Corporate Enterprises Only
0.3648 0.0243
0.2069 0.0266
0.2378 0.0060
0.8096 0.0569

0.0281
0.0641
0.0414
0.1335

0.4172
0.2975
0.2853
1.0000

Source: Own estimates based on Statistisches Bundesamt, 1980, Bundesbank, 1976, and
updatings provided by the Bundesbank.

for different types of legal entities operating in manufacturing, trade, and
construction. Although the original sources do not cover all enterprises,
the Bundesbank adjusted the figures to be representative of the whole
economy.29

The values of the gearing ratio (debt to total market value) were
computed for each sector in several steps (see tables S.13 to S.1S).

1. Book values of the capital stock were adjusted.by the ratio of the
capital stock at replacement cost to the capital stock at historical cost
implied by the aggregate capital data published by of the Statistical
Office, and also by a factor that reflects the depression of recorded book
values owing to the use of accelerated tax depreciation. In this way the
capital stock at replacement cost was calculated for the corporate manu
facturing, construction (other industry), and trade (commerce) sectors
(see table S".13). These capital stock figures are repeated in the tirst row of
table S.14.

2. Financial assets and liabilities were taken directly from Bundesbank
statistics , as shown in rows 2-6 of table S.14. Net financialliabilities are
shown in row 7.

3. The next step was to compute the tax-adjusted value of the capital
stock as the difference between the capital stock and the deferred tax
liability. The latter was computed by a "backward-Iooking" measure as ,.
times the difference between the replacement cost value of the capital

29. Bundesbank statistics are based on balance sheets of about 9,800 corporations
(Kapitalgesellschajten), 24,500 unincorporated firms (Personengesellschaften), and 14,100
other firms (Einzelkaufleute).
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Table 5.13 Capital Stock Figures at Replacement Costs
(RC) and Book Values (BV)

(billion DM)

Other
Manufacturing Industry Commerce

Machinery
RC 99.17 2.79 7.13
BV 66.11 1.86 4.75
RC/BV 1.50 1.50 1.50

Buildings
RC 79.29 2.56 16.09
BV 44.05 1.42 8.94
RC/BV 1.80 1.80 1.80

Inventories
RC = BV 99.36 0.96 21.32

Total
RC 277.82 6.31 44.54
BV 209.52 4.24 35.01
RC/BV 1.33 1.49 1.27

Source: Own calculations as described in the text.

Table 5.14 Computation of Market Value of Equity
(billion DM)

Other
Manufacturing Industry Commerce

1. Capital stock (at
replacement cost)a 277.82 6.31

2. Financial assets 165.10 20.95
3. Short-term financial

liabilities 140.23 18.50
4. Long-term financial

liabilities 55.03 1.25
5. Reserves (pensions, etc.) 85.88 3.03
6. Total gross financial

liabilities (3 + 4 + 5) 281.14 22.77
7. Net financial

liabilities (6 - 2) 116.04 1.83
8. Deferred tax liability

.62 x [replacement cost of
capital stock - book value] 42.35 1.28

9. Tax-adjusted capital
stock (1 - 8) 235.47 5.03

10. Market value of equity
[q x (9 - 7)] 150.48 4.03

11. Debt as a proportion of
(debt + market value of equity) 0.4354 0.3123

Source: Statistical Office, Bundesbank, and own calculations.
aFrom table 5.13.

44.54
39.17

45.89

7.22
7.42

60.53

.21.36

5.91

38.61

21.74

0.4956
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stock and the tax written down value of the stock. 30 The deferred tax
liability is shown in row 8 of table 5.14, and the tax-adjusted capital stock
is shown in row 9.

4. Since no reliable figures were available for the aggregate market
value of outstanding shares, it was necessary to compute the market value
of equity indirectly by employing an equilibrium value of Tobin's "q"
derived analytically. Personal taxatian affects the value of equity, and
hence "q," by capitalizing the tax penalty (or advantage) of any eventual
distribution (see Auerbach 1979; Bradford 1981; King 1977). The value
of q was estimated using the same procedure as that described in section
4.3.3 for Sweden. For our estimates, we used a weighted average mar
ginal tax rate on dividends, camputed by employing the table for "pro
portion of ownership by source of finance" (see section 5.3.4) and the
values of m for the different owners. This weighted marginal tax rate on
dividends equals 0.436. The market value of equity was then camputed as
q times the tax-adjusted capital stock net of financial liabilities. This
market value of equity is shown in row 10 of the table. The market value
debt/equity ratio is shown in row 11.

5. Finally, the weights for new share issues and retentions were com
puted by making use of flow of funds data as shown in table 5.15. That is,
the equity share (unity minus the debt share from table 5.14) was multi
plied by the ratio of new share issues to total equity (in table 5.15) to
obtain the ratio of new shares to total finance. The final proportions for
the different sources of finance are given in table 5.16.

5.3.4 The Ownership of Equity

There has been no recent comprehensive study of the ownership of
equity in German industry. To determine the distribution of equity
among the three sectors (private households, tax-exempt institutions,
and the insurance sector), we carried out our own analysis based on
statistics of the Commerzbank (1979). These statistics provide informa
tion on firms with a minimum share capital of DM 500,000. For each firm,
this information includes the trade or industry code, the totaloutstanding
shares, and the shareholdings of major shareholders. Where other com
panies were shareholders, we traced ownership back to the original
owner. With this information about direct and indirect ownership, it was
possible to attribute 65 percent of total share capital to four groups of
owners: households, tax-exempt institutions, insurance companies, and
foreigners. About 31 percent of share capital either was held by com
panies not included in these statistics or was widely distributed stock. For
the residual 4 percent of share capital, no information was given about
either direct or indirect ownership.

30. This correction is similar to that proposed by Flemming et al. (1976).
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Table 5.15 Ratio of New Share Issues in Total Equity
Finance of Corporate Industry

1973

.091

1974

.074

1975

.128

1976

.086

1977

.082

1978

.093

1979

.058

Average
1973-79

.087

Source: Statistical Office and own calculations.

Note: Includes only Aktiengesellschajten.

Table 5.16 Weights for Sources of Financeby Industry

Manufacturing Other Industry Commerce

Debt 0.4354 0.3123 0.4956
New share issues 0.0491 0.0599 0.0439
Retained earnings 0.5155 0.6278 0.4605

Total 1.0000 1.0000 1',0000

Source: Own estimates as described in text.

For the distribution of widely distributed share capital or holdings by
companies that are not included in the statistics (the above-mentioned 31
percent of total share capital), we used as a second source Bundesbank
statistics on the ownership of shares held in bank custody. 31 The residual
share capital (the above-mentioned 4 percent) was distributed among the
ownership groups in the same proportions as the allocated 96 percent.

Table 5.17 shows the resulting ownership pattern for the three business
sectors under consideration. Private ho.useholds own about 44 percent,
tax-exempt institutions about 13 percent, insurance companies about 4
percent, and ,foreigners about 39 percent of total share capital of the
business sector as defined in this study. Households own more than 40
percent ofshare capital in all three sectors, .but their share reaches almost
50 percent in the other industrial sector . Foreign ownership is especially
concentrated in the manufacturing and commercial sectors, with shares
of about 44 percent and 41 percent of total share capital, respectively. In
the other industrial sector, foreigners own only about 20 percent of total
share capital. Tax-exempt institutions and insurance companies own
about 10 and 3 percent of share capital in the manufacturing sector, but
about 24 and 7 percent of share capital in the other industrial sector.

In our study of effective tax rates, we consider only' domestic own
ership. If foreign holdings are excluded, the share of private households
increases to about 73 percent, the share of tax-exempt institutions to
about 21 percent, and t~e share of insurance companies to about 6

31. In 1978, according to statistics on shares held in banks, 66.8 percent of these shares
were held by private households, 9.3 percent by tax-exempt institutions, 8.9 percent by
insurance companies, and 20.9 percent by foreigners.
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Table 5.17 Ownership of Equity in Each Industry
(%)

Manu
facturing

Other
Industry Commerce Total

A. IncLuding Foreign Ownership
Private households 42.6 49.1 44.6 44.1
Tax-exempt institutions 10.4 23.7 11.3 13.3
Irtsurance companies 3.1 6.8 3.6 3.9
Foreign ownership 43.9 20.4 40.6 38.6

Total 100.0 100.0 100.0 100.0

B. Excluding Foreign Ownership
Private households 75.8 61.7 75.1 73.1
Tax-exempt institutions 18.6 29.8 18.9 20.7
Insurance companies 5.6 8.5 6.0 6.2

Total 100.0 100.0 100.0 100.0

Source: Own estimation on the basis of statistics of the National Bank and Commerzbank.

Table 5.18 Liabilities of Aggregate German Enterprises in 1978

Billion DM %

1. Short-term
Bank credit 176.9 21.4
Money market paper 2.3 0.3

2. Long-term
Bank credit 319.3 39.1
Loans from building

and loan associations 0.7 0.1
Loans from insurance companies 37.5 4.6
Bonds 30.4 3.7

3. Other liabilities
Domestic creditorsa 107.4 13.1
Foreign creditors 142.7 17.5

Foreign trade credits (52.5) (6.4)

Total 817.2 100.0
Total without trade credits (764.7) (93.6)

Source: Bundesbank statistics.
aExcluding intrasectoral liabilities.

percent. Table 5.17 also shows the corresponding ownership pattern for
the three industry groups.

5.3.5 The Ownership of Debt

Data from the Bundesbank were used to calculate the distribution of
corporate liabilities among the four groups of creditors: private house
holds, tax-exempt institutions, insurance companies, and foreign owners.
The starting point for these calculations is table 5.18, which shows the
aggregate liabilities of German enterprises. Tables 5.19 and 5.20 show



Table 5.19 Liabilities of German Enterprise in 1978, by Type and by Creditor Group

Groups of Creditors

Private Tax-Exempt Insurance Foreign
Households Institutions Companies Owners

Total
Liabilitiesa (percentage figures (Billion Billion Billion Billion Billion
in each row sum to 100.0) DM) % DM % DM % DM % DM

1. Short-term
a. Bank credit 176.9 66.3 117.3 16.2 28.6 6.5 11.5 11.0 19.5
b. Money market paper 2.3 66.3 1.5 16.2 0.4 6.5 0.1 11.0 0.3

2. Long-term
a. Bank credit 319.3 59.3 189.3 18.7 59.7 5.8 18.5 16.2 51.7
b. Loans from building

and loan associations 0.7 100.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
c. Loans from insurance companies 37.5 0.0 0.0 0.0 0.0 100.0 37.5 0.0 0.0
d. Bonds 30.4 52.2 15.9 16.5 5.0 16.2 4.9 15.1 4.6

3. Other liabilities
a. Domestic creditors 107.4 0.0 0.0 100.0 107.4 0.0 0.0 0.0 0.0
b. Foreign creditors (without

trade credit) 90.2 0.0 0.0 0.0 0.0 0.0 0.0 100.0 90.2

Total 764.7 42.5 324.7 26.3 201.7 9.5 72.5 21.7 166.3



Of whieh (pereentage figures in
eaeh eolumn sum to 100.0)

Direet loans (2e, 3b above) 0.0 0.0 0.0 0.0 51.7 37.5 54.2 90.2,
Through eommereial bank loans 95.1 308.8 44.1 88.7 41.5 30.1 43.0 71.5

(la, 1b, 2a, 2b above)
Through direet and indireet bond 4.9 15.9 2.5 5.0 6.8 4.9 2.8 4.6

holdings (2d above)
Direet 5.3 1.7 3.7 1.3
Indirect 10.6 3.3 1.2 3.3
Other soureesb (3a above) 0.0 107.4 0.0 0.0

Source: Own calculations based on data from Duetche Bundesbank.
Nate: Excludes housing.
aWithout trade credits.
bEspecially workers' pension funds and "special government lending. "
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Table 5.20 Liabilities of German Enterprises in 1978,
by Creditor Group

Total Domestic

Private households
Tax-exempt institutions
Insurance companies
Foreign owners

Total

Billion
DM

324.7
201.1
72.5

166.3
764.7

%

42.5
26.3

9.5
21.7

100.0

Billion
DM

324.7
201.1

72.5

598.3

%

54.3
33.6
12.1

100.0

Source: Own estimation, as described in the text.
Note: Excludes housing; liabilities are without trade credits.

the distribution of these liabilities among the four groups-private house
holds, tax-exempt institutions, insurance companies, and foreigners
and also the corresponding structure for domestic creditors only. These
estimates have been based on Bundesbank data.

The distribution of direct industrial bondholdings has been estimated
on the basis of statistics on total bondholdings. Indirect debt holdings (via
the banking sector and investment funds) have been estimated on the
basis of bank deposits and special statistics on investment funds. Direct
(both long- and short-term) bank credits and money market paper have
also been distributed on the basis of the bank deposit structure. Loans
from building and Ioan associations have been fully attributed to the
private household sector.

"Other" domestic Iiabilities in table 5.19· include pension reserves and
direct public Ioans but do not include domestic trade credits. These
liabilities have been totally attributed to tax-exempt institutions. Foreign
liabilities as in table 5.19 also excIude trade credits.

The share of debt finance directly and indirectly provided by private
households amounts to about 43 percent according to these estimates.
About 26 percent is provided by tax-exempt institutions, about 10 per
cent by insurance companies, and about 22 percent by foreigners. Of the
domestic ownership of debt finance, 54 percent is provided by private
households, while 34 percent and 12 percent are provided by tax-exempt
institutions and by insurance companies, respectively.

5.4 Estimates of EfTective Marginal Tax Rates

In this section the tax parameters described in section 5.2 and the
weights described in section 5.3 are empIoyed together to compute the
effective tax rate on capital income originating from the corporate sectör
in West Germany. In section 5.4.1 we describe the results of the "stan-
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dard case," which represents our best estimates of the tax parameters and
of the weights in 1980. It also describes the sensitivity of the results to an
alternative assumption about the marginal capital income tax rate of
housell,olds. In section 5.4.2 the effect of the 1981 increase in accelerated
depreciation is analyzed. Section 5.4.3 campares the effective tax rates in

! 1980 with the corresponding rates in 1960 and 1970. Section 5.4.4 com
pares our estimates of marginal tax rates with the average tax rate on
companies implied by tax payments.

5.4.1 Principal Results

We consider the fixed-p and fixed-r cases in turn. Using as weights the
structure of thecapitai stock by asset and by industry, and the structure of
ownership and business financing, and with the average German inflation
rate of the past ten years (4.2 percent), then for a real return before tax of
10 percent (fixed-p case) the average marginal tax wedge in 1980 was 4.8
percent and the average marginal tax rate (p - s/s) was 48.1 percent. By
coincidence 48 percent is also the average marginal tax rate for capital
income of private households, so the result suggests that overall the
German tax system is close to a comprehensive income tax. But the
breakdown of thi~ effective tax rate in table 5.21 by asset, by industry, by
source of finance, and by owner reveals striking differences.

Table 5.21 EfTective Marginal Tax Rates,
West Germany, 1980, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (4.2%)

Asset
Machinery 38.1 46.6 44.5
Buildings 42.7 31.2 42.9
Inventories 57.7 60.8 59.0

Industry
Manufacturing 44.7 46.8 48.1
Other industry 50.8 57.9 57.0
Commerce 44.6 36.6 44.4

Source of finance
Debt 12.1 -33.3 -3.1
New share issues 56.1 65.7 62.6
Retained earnings 72.0 111.5 90.2

Owner
Households 59.7 82.0 71.2
Tax-exempt institutions 17.6 -17.9 6.3
Insurance companies 14.6 -38.9 -3.8

Overall 45.1 46.1 48.1
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The breakdown by assets shows that investment in inventories bears
the highest tax burden (59 percent), while for machinery and buildings
the effective tax rates are similar (44 and 43 percent, respectively). This
difference reflects the inventory valuation scheme, which is relatively
unfavorable compared with depreciation allowances for fixed invest
ment. As regards the various industries, the other industrial sector has
the highest and the commercial sector the lowest effective tax rate. The
main reason is the difference in debt/equity ratios. The debt/equity ratio
is relatively low in the other industry sector and relatively high in the
commercial sector. Concerning the various sources of finance, there are
also striking differences. For debt financing the marginal effective tax
rate is slightly negative, whereas it amounts to 63 percent for investment
financed by new share issues and to 90 percent for financing by retained
earnings. With debt finance, corporations may deduct nominal interest
payments against the corporate tax rate, which is considerably higher
than the average rate at which recipients of interest pay tax. In addition,
debt finance is not liable to the federal corporate wealth tax. The higher
effective tax rate for retained earnings compared with new share issues
results from the imputation system: the average marginal income tax rate
of owners is lower than the corporate tax rate, whieh implies that the
opportunity eost of keeping the money in the firm (retentions) is higher
than the opportunity eost of raising new capital (new share issues).

The savings of private households bear an effective tax rate of 71
percent at the margin, while for investment financed by tax-exempt
institutions and insurance companies the effective tax rates are much
lower (6 percent and - 4 percent, respectively).

Table 5.21 shows that (at least in the fixed-p ease) there is no significant
relation between the rate of inflation and the overall effeetive marginal
tax rate. There are obviously some factors that lead the tax rate to
increase with inflation, but there are others that tend to reduce the
effective tax rate as inflation rises. This can be seen from the disaggre
gated result. The effect of inflation differs signifieantly for the various
types of assets, industries, sources of finance, and groups of owners. The
effective tax rate increases with inflation in the case of machinery and also
for inventories, but it declines for buildings. This se.ems to reflect the fact
that the adverse effect of historic cost valuation is more than offset by the
significantly shorter service life compared with life for buildings.

Inflation increases the effeetive tax rate for retained earnings and for
new share issues but reduces it for debt finanee. With higher inflation the
deductibility of nominal interest payments against the corporate tax rate
of 62 percent outweighs the taxation of nominal inter~st receipts at lower
income tax rates. The effect of inflation on the effective tax rate in the
case of debt financing explains the differences in the impaet of inflation
among the industry groups. In the commercial sector, which has a rel-
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atively high debt/equity ratio, the effective tax rate declines with infla
tion.

For the fixed-r calcuiations (described in chap. 2) with our standard tax
parameters and the actual average inflation rate, the overall effective tax
rate is 64.8 percent, as shown in table 5.22. This can be interpreted as
follows: if the real rate of return before personal tax were 5 percent , if the
inflation rate were 4.2 percent, and if the savings of all owners were
increased by 1 percent, then the present value of the expected tax would
be 64.8 percent of the additional real return. It is shown in table 5.22 that,
in the fixed-r case, the effective tax rate increases slightly with inflation.
With zero inflation the German tax system would provide an overall
effective tax rate of 57.4 percent, and with 10 percent inflation a rate of
68.2 percent. The same pattern of the tax rates for asset, industry, source
of finance, and owner can be seen in the fixed-r case as in the fixed-p case.

As mentioned in section 5.2.8, it is widely believed that taxes on
interest income are often evaded by households. To analyze the sensitiv
ity of the results to the assumed marginal tax rate of households, we have
replaced the standard parameter of 39.8 percent by a lower rate of only 20
percent. The overall marginal effective rate would then (in the fixed-p
case and with actual inflation) be 41.1 percent ; that is, seven percentage

Table 5.22 Effective Marginal Tax Rates,
West Germany, 1980, Fixed-r Case

(%)

Inflation Rate

Zero 10% Actual (4.2%)

Asset
Machinery 53.0 68.9 63.4
Buildings 51.5 56.1 59.9
Inventories 66.3 74.6 70.4

Industry
Manufacturing 57.4 68.8 65.0
Other industry 60.5 73.8 69.5
Commerce 56.1 60.7 61.3

Source of finance
Debt 16.3 - 211.3 -17.9
New share issues 63.1 83.8 73.2
Retained earnings 73.4 94.0 85.4

Owner
Households 68.6 94.0 82.4
Tax-exempt institutions 32.9 7.5 26.5
Insurance companies 30.5 -32.6 9.1

Overall 57.4 68.2 64.8
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points lower than with the standard assumption. The reduction of the
'effective tax rates of the three assets and three industries would be of a
similar order of magnitude. The subsidy for debt financing would increase
considerably from 3.1 percent to 23.6 percent, and the effective tax rate
on households would decline from 71.2 percent to 59.6 percent.

5.4.2 Recent Changes in Tax Legislatian

As part of our standard set of parameters, we have iricluded the new
rate of accelerated depreciation for machinery of three times the straight
line rate. Although this was increased from 2.5 times the straight-line rate
in 1981, the change was feh to be important enough to be included in the
standard case. To exarnine the effects of the change, we show in table
5.23 the marginål tax rates under the old regime in the fixed-r case. The
table shows that this measure reduced the effective marginal tax rate for
machinery by 4.8 percentage points from 49.3 percent to the 44.5 percent
figure mentioned above. Other assets were unchanged. The effect on
machinery was sufficient to reduce the overall rate by 2.1 percentage
points, from 50.2 to 48.1 percent.

Table 5.23 Effective Marginal Tax Rates, West Germany,
with 250 Percent of Declining Balance
for Machinery, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (4.2%)

Asset
Machinery 41.7 52.7 49.3
Buildings 42.7 31.2 42.9
Inventories 57.7 60.8 59.0

Industry
Manufacturing 46.4 49.5 50.3
Other industry 52.1 60.2 58.9
Commerce 45.3 37.9 45.4

Source of finance
Debt 14.3 -29.6 ,-0.1
New share issues 57.5 68.1 64.5
Retained earnings 72.9 113.1 91.5

Owner
Households 60.9 84.0 72.8
Tax-exempt institutions 19.6 -14.5 9.1
Insurance companies 16.9 -35.0 -0.6

Overall 46.6 48.6 50.2
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5.4.3 Comparison with 1960 and 1970

As mentioned in section 5.1, various attempts have been made since
the mid-1970s to establish a "better general framework" for investment
activity. In terms of the tax parameters used for this study, the following
measures were especially important:

1. The introduction of the new corporate tax system (1977), which
abolished the double taxation of distributed earnings.
2. Depreciation allowances were increased in various steps. In 1960
and also in 1970 only double declining balance (DDB) was possible for
machinery, but the accelerated rate of depreciation was increased in
1977 to 2.5 and in 1981 to 3.0 times the straight-line rate (see table 5.5).
Furthermore, there was on average a moderate reduction in actual
service lives and alarger reduction in tax lives during the 1960s and
1970s (see table 5.6).
3. During the 1970s there were some changes in wealth taxes. Rates
were tirst increased (1975) and then lowered again (1978), and the
incom~ deductibility of this tax was abolished (1975; see 'table 5.10).
4. Investment grants were increased during the 1960s and also during
the 1970s (see tables 5.8 and 5.9).
5. Owing to the interaction between a progressive income tax and
inflation, the marginal rate on households increased over the period
(see table 5.11).
6. The estimated effective marginal tax rates for 1960 and 1970 are
shown in tables 5.24 and 5.25, respectively. Between 1960 and 1970,
the overall marginal tax rate fell by 2.6 percentage points from 52.5 to
49.1 percent.
The various policy measures between 1970 and 1980 did not bring

about a fundamental change in the effective taxation of capital income,
but the overall rate fell by one more percentage point. In comparison
with the other countries in this study, the German experience has been
one of stability with relatively high marginal tax rates on capital income.

The various measures combine into an overall effect as follows:

1. The improvement in depreciation allowances reduced the effective
tax rate for machinery between 1970 and 1980 by 5.2 percentage
points. A similar reduction (by 5.3 percentage points) also occurred
between 1960 and 1970.
2. Owing to the introduction of the imputation system with full im
putation of corporate tax payments at the recipient level, the effective
tax rate on new share issues declined by 16.8 percentage points be
tween 1970 and 1980.

As mentioned above, these reductions did not bring about a substantiai
reduction in the overall effective tax rate between 1970 and 1980/81. One
reason for this is the low weight of new share issues as a source of tinance.
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Furthermore, there were offsetting effects. With the new corporate tax
system, tax-exempt institutions are not allowed to benefit from the im
putation of corporate tax paid on distributions. This tax rule implied a
substantiaI increase in the marginal dividend income tax rate for this
group of owners as compared with the "old" system. This is in sharp
contrast to the United Kingdom, where tax-exempt institutions are
allowed to benefit from imputation relief and, in consequence, receive
substantiaI refunds from the tax authorities.

5.4.4 Comparison with Average Tax Rates

The calculations in the present study refer to the marginal effective tax
burden on capital income, and it is interesting to COITlpare these results
with the average tax burden on companies, particularly since this usually
plays an important role in public discussions.

The numerator of such an average tax rate should include the actual tax
revenues from corporate tax, the local business tax, the wealth tax, and
taxes on dividend receipts and interest receipts from the corporate sector.
The denominator should reftect actual operating profits defined to in
clude distributed and retained profits and interest payments of the corpo-

. rate sector. We based our estimate on the national accounts statistics,

Table 5.24 EfTective Marginal Tax Rates,
West Germany, 1960, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (4.2%)

Asset
Machinery 47.5 57.3 55.0
Buildings 48.1 33.7 46.4
Inventories 53.4 57.6 55.2

Industry
Manufacturing 49.7 51.9 53.2
Other industry 52.1 55.4 56.8
Commerce 46.5 38.7 46.1

Source of finance
Debt 19.7 -19.9 6.9
New share issues 68.7 94.1 81.4
Retained earnings 72;7 105.8 88.4

Owner
Households 65.9 89.4 77.8
Tax-exempt institutions 15.5 -26.5 1.8
Insurance companies 24.0 -20.0 9.5

Overall 49.4 50.4 52.5



191 Estimates of EffectiveMarginal Tax Rates

which provide profits data (distributions and retentions) for the nonfinan
cial corporate sector . The other elements in our calculation had to be
estimated by using information provided by Bundesbank statistics on
balance sheets of corporations and by tax statistics.

In table 5.26 realoperating profits are defined to consist of net interest
and net dividend payments, corporate taxes (including corporate local
taxes and corporate wealth taxes), and retained earnings. During 1978
80 the. average corporate tax rate on real corporate profits amounted to
57.8 percent. Tax, interest , and dividend payments were larger than
operating profits, which implied negative retained earnings. The negative
sign for retained earnings in table 5.26 cannot be fully explained by a
relatively depressed profit level; it seems also to reflect statistical errors.
There are indications that during the envisaged national accounts revi
sions, estimates of operating profits of nonfinanciai corporations will be
revised upward. Since tax payments will not be revised, the average tax
rate in table 5.26 will decline somewhat. In table 5.27 we show taxes on
interest and dividend payments paid by the owners of the securities, and
also the corresponding personal wealth taxes. For the taxatian of interest
payments, an average of owners' tax rates was used. These rates were 30
percent for households, zero for tax-exempt institutions, 3 percent for

Table 5.25 Effective Marginal Tax Rates,
West Germany, 1970, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (4.2%)

Asset
Machinery 43.2 50.7 49.7
Buildings 44.2 28.3 42.2
Inventories 54.5 56.6 55.4

Industry
Manufacturing 46.9 47.2 49.8
Other industry 49.9 52.2 54.3
Commerce 44.2 34.0 43.0

Source of finance
Debt 13.7 -32.2 -1.5
New share issues 67.1 91.4 79.4
Retained earnings 72.8 107.5 89.2

Owner
Households 64.5 87.6 76.3
Tax-exempt institutions 10.5 -36.4 -5.2
Insurance companies 18.8 -30.4 2.3

Overall 46.7 45.7 49.1
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Table 5.26 Corporate Profits and Their Appropriation, Germany, 1978-80
(billion DM in current prices)

1978-80 Average

Realoperating profits 55.7
Corporate taxes 32.2
Interest payments 10.8
Dividend payrrients 16.2
Real retained earnings - 3.5

Source: National Accounts Statistics, Deutsche Bundesbank, and own estimates.

Table 5.27 Average Tax Rate on Real Corporate Profits
(billion DM in current prices)

Total taxes
Corporate taxes
Taxes on

Interest payments
Dividend payments
Real retained earnings
Personal wealth

Realoperating profits
Average tax rate (%)
Average profit rate (%)

Gross of tax
Net of tax

1978-80
Average

37.5
32.2

2.5
2.0

0.8
55.7
67.3

16.9
5.5

Percentage
of Profits

67.32
57.81

4.49
3.59

1.44

Source: Own calculations as described in text.

insurance companies, and 15 percent for dividends to foreigners, which
are also included here. The ownership of debt in section 5.3.5 was used to
weight the tax rates. For additional taxes on dividends at the recipient
level, corresponding estimates have been made using our own estimates
on the ownership of equity and marginal tax rates of the different own
ership groups.

With these assumptions, the estimated average tax rate on real operat
ing profits amounts to 67.3 percent for the period 1978-80. Taxes there
fore reduced the average profit rate from 16.9 percent before tax.to 5.5
percent after tax (see table 5.27). With the above-mentioned forthcoming
statistical revisions to the profits data, the average tax rate as calculated in
table 5.27 will be reduced. lt may therefore come somewhat closer to the
marginal effective tax rate as described above.

Nevertheless , the average tax rates do not depart significantly from the
estimated marginal rates, especially in the fixed-r case, which is the
estimate more closely related to the comparison with actual tax pay
ments.
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6.1 Introduction

In early United States history, tariffs and excise taxes were the major
sources of government revenue. Because of constitutional constraints on
direct taxation at the federallevel, an incoine tax could not be enacted
until the Sixteenth Amendment was passed in 1913. Since that time the
personal income tax has become the single most important tax, growing
to more than 35 percent of total revenue and to more than 45 percent of
federal revenue (see the annual Economic Report of the President).

The importance of the corporate income tax also grew in the tirst part
of this century, but the past thirty years have seen a decline in its share of
federal revenue, from about 25 percent to 15 percent. Major policy shifts
have reduced the corporate tax by introducing investment tax credits and
by speeding up allowances for depreciation. Under the Economic Recov
ery Tax Act of 1981, as amended by the Tax Equity and Fiscal Responsi
bili.ty Act of 1982, corporate revenues are expected to fall still further.
The decline in corporate revenues has, however, been more than offset
by the increase in social insurance taxes. From 18 percent of federal
revenues in 1960, payroll taxes increased by one percentage point per
year before leveling off at 33 percent in 1975. Finally, the proportions
above leave only about seven percentage points for the recent share of
~ther federal sources, including excise taxes. Thus revenue sources have
experienced a major reversal in the seventy years since 1913.

Trends in revenue between 1960 and 1979 are shown in table 6.1 (which
may be compared with the corresponding tables in the other country
chapters). The rising shares of personal and payroll taxes are evident in
this table, as are the falling shares of corporate and excise taxes. As a
proportion of GDP, taxes grew from about 7' percent to 24 percent over
the first half of this century. The bottom of table 6.1 shows that this
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Table 6.1 Sources of Tax Revenue, United States, 1960-79

Share of Total Reeeipts Total Reeeipts
(%) ($ billion)

Revenue Souree 1960 1970 1979 1979

Taxes on personal ineomes 32.7 35.2 36.5 254.772
Federal ineome tax 29.4 30.0 209.541
State and local income tax 3.5 5.1 35.524
Capital gains (federal, state,

and loeal) 2.3 1.4 9.707
Taxes on eorporate incomes 17.2 12.7 11.1 77.874
Social seeurity eontributionsa 14.4 19.3 25.4 177.441

By employers 10.5 15.0 105.099
By employees 8.1 9.6 67.309
By self-employed 0.7 0.7 5.033

Property taxes 12.4 12.1 9.3 64.943
By households 7.5 5.8 40.265
By others 4.6 3.5 24.678

Estate, inheritanee, gift,
and transfer taxes 1.9 1.8 1.2 8.267

Value-added tax
Taxes on goods and services 21.5 18.9 16.5 115.501

General sales tax 5.6 6.7 46.558
Alcohol (federal, state, and local) 2.1 1.2 8.079
Tobacco (federal, state, and loeal) 1.6 0.9 6.265
Motor fuels (state and loeal) 2.2 1.4 10.080
Other (federal, state, and local) 7.4 6.4 44.519

Total receipts 100.0 100.0 100.0 698.798
Gross domestic produet ($ billion) ·502.9 , 985.4 2,370.1
Share of taxes in GDP (%) 26.6 29.2 29.5

Source: Revenue Statistics of OECD Member Countries, 1965-1980 (Paris, 1981).
aEmployee shares exactly match employer shares for Old-Age, Survivors, Disability , and
Health Insurance (OASDHI), but only employers pay for unemployment insurance and
workmen's eompensation.

growth has continued since 1950, although at a slower rate, to about 30
percent of GDP in 1979.

One trend not evident in table 6.1 is the growth of state and local tax
revenues in the 1960s. These revenues were 8.6 percent of GDP in 1960
and just over 11 percent in both 1970 and 1980 (see Economic Report of
the President). When this revenue is coupled with grants from the federal
government, it is clear that the funds available to subfederal governments
have increased dramatically. Federal grants to the state and local govern
ments were 1.3 percent of GDP in 1960, 2.5 percent in 1970, and 3.3
percent in 1980. The revenues retained at the federallevei have thus
declined as a percentage of GDP.

Within the United States, different levels of government use a variety
of separate instruments for the taxation of income from capita!. Income
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in the corporate sector is subject to the federal corporate income tax,
state corporate income or franchise taxes, local property taxes, and the
personal income tax of the ultimate recipients. Federal corporate and
personal income taxes are not integrated, though there is a small dividend
deduction of up to $100 at the personallevei ($200 for joint returns).
Though there has been considerable discussion of integration in academic
circles,l actual policy proposals that would affect taxation of capital
income tend to involve changes in accelerated depreciation, i~vestment
tax credit rates, interest exemptions, or the various forms of savings
deductions for individual retirement accounts.

Aside from being a major source of revenue in the United States, the
corporate tax system has been used for stabilization and as an incentive.
The rate of tax, the rate of investment tax credit, and the allowances for
depreciation have all been changed in response to macroeconomic condi
tions. Depreciation for tax purposes, known as "capital consumption
allowance" in the United States, is accelerated to a different degree for
each asset. Accelerated allowances have been used to provide incentives
for investment in particular kinds of assets such as pollution-control
equipment and low-cost housing.

Another concern has been the effect of inflation on the taxation of
income from capital. Because depreciation is based on historical cost,
inflation reduces the real value of nomi,nal depreciation deductions in
later years. This problem was not important in the 19508 and 1960s when
inflation was running at about 2 percent per year, but from 1970 to 1980
the deflator for gross private domestic product increased at an average
annual rate of 6.77 percent. This inflation rate averages consumption and
investment goods, and it is the measure used for expected inflation in this
chapter. Because of inflation, there have been frequent proposals to
shorten asset lives for tax purposes. The recently enacted Accelerated
Cost Recovery System (ACRS) not only shortens lives but simplifies
administration by aggregating diverse assets into only a few categories of
service lives. Other discussion has centered on reestimation of economic
service lives (e.g., Hulten and Wykoff 1981) and indexing depreciation
for inflation (e.g., Auerbach and Jorgenson 1980).

The fifty states have different systems for taxing income in the corpo
rate sector. Thousands of local jurisdictions impose fUlther taxes on
commercial and industrial property, each with its own statutory rate and
its own ratio of assessed value to market value. Capital income taxation is
further complicated at the individuallevel, where taxes depend on con
siderations such as the proportion of dividend recipients with less than
$100 of dividends, the dividend/retention policies of firms, the determi-

1. Charles McLure (1979) provides a comprehensive discussion of integration proposals
in the United States, and Fullerton et al. (1981) provide some estimates of welfare effects
attributable to several such proposals.
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nants of tax-exempt status, the ceilings on individual retirement ac
counts, and the interaction of inflation with the nominal brackets of a
graduated personal tax system.

Because of the variations of personal tax rates among income recip
ients, property tax rates among state and local jurisdictions, depreciation
lives among different assets, and means of finance among different indus
tries, an overall evaluation of United States effective marginal tax rates is
a particularly useful but difficult exercise.

The outline for this chapter is the same as that of the other country
chapters in this study: section 6.2.1 describes salient features of the
personal income tax in the United States, including both federal and state
tax provisions. While the 1980 law is used for comparison with other
countries, the two new tax laws of 1981 and 1982 are also described and
evaluated. Section 6.2.2 describes federal and state income tax provi
sions, but it defers discussion of depreciation allowances to section 6.2.3 
and discussion of investment tax credits to section 6.2.5. Economic
depreciation appears in section 6.2.4, and property"taxes are described in
section 6.2.6. Effective personal tax rates for our three ownership cate
gories are provided in sections 6.2.8, 6.2.9, and 6.2.10. The various parts
of section 6.3 provide information on the amount of investment flowing
from each owner to each location, a"nd the parts of section 6.4 provide
final estimates of the total effective marginal tax rates in the United
States.

6.2 The Tax System

6.2.1 The Personal Income Tax

Because personal taxes started primarily as taxes on income, and
because departures from comprehensive income taxation have tended to
involve various types of income from capital, many individuals view these
departures as loopholes for wealthy taxpayers that significantly reduce
the progressivity of the overall tax system. For example, capital gains
taxation has been a "more prominent feature in the United States than in
the other three co"untries in this study, yet many viewas a loophole the
fact that the tax base includes only 40 percent of long-term capital gains
(those resulting from as~ets held more than twelve months). Some recent
proposals would increase this partiaI exclusion, while others would tax all
capital gains. Still other proposals would broaden the tax base in other
ways and replace the graduated rate structure with a flat rate of tax that is
relatively 10w.On the other hand, the 40 percent inclusion refers to
nominal realized long-term capital gains, an amount that might be greater
than or less than real accrued capital gains, depending on the rate of"
inflation and on the asset.
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Other departures from comprehensive income taxation include the
nontaxation of state and local bond interest, the imputed rents from
owner-occupied homes, and the income from saving through pension
funds and life insurance. As the untaxed proportion of investment in
come has increased, and as discussion about the switch to a consumption
based tax has continued, fewer of these features have come to be viewed
as loopholes. Yet, as pointed out by Bradford (1980) and others, having
half of all assets on a consumption-tax basis is not like being halfway
between an income tax and a consumption tax. Because of the dispersion
of tax rates on different investments, this hybrid system has many dis
advantages not associated with either pure extreme.

Table 6.2 'documents some of the changes in the personal income tax
base since 1950. The National Income and Product Accounts' definition
of personal income is the starting point in the tirst row of table 6.2. This
definition is equivalent to an economic definition of income minus unreal
ized capital gains and minus the imputed rents of owner-occupied hornes.
The basic income concept for personal tax purposes in the United States
is called adjusted gross income (AGI). It can be obtained from personal
income by subtracting 60 percent of realized long-term capital gains, all
of interest from state and local bonds, transfer receip~s,pension contribu
tions of employers, moving expenses, alimony, and the income from
saving through life insurance. The second row of table 6.2 reveals that
these exclusions have increased steadily as a fraction of personal income
since 1950. '

Table 6.2 also reveals that the illegally unreported fraction of income
diminished from 1950 to 1970, before turning back up again. The fraction
of personal income on taxable returns increased from 70 percent in 1950
to 76 percent in 1970, and it fell back to 72 percent by 1978.

"TaxabIe income" in the United States refers to reported AGI after
personal deductions and exemptions. Personal deductions can include
charitable Gontributions, interest paid, state and Iocal taxe~, medical

Table 6.2 Taxable Income as a Percentage of Personal Income

1950 1960 1970 1978

Total personal income 100.0 100.0 100.0 100.0
'Adjusted gross income (AGI) 89.4 86.4 84.1 81.6
Reported AGI 79.2 78.9 78.8 75.6
Reported AGI on taxable returns 70.1 74.4 76.2 72.1
Taxable income on taxable returns 37.3 42.9 50.0 59.7

Source: Own calculations from data in the Survey ofCurrent Business (Commerce Depart
ment) and Statistics of Income, Individuallncome Tax Returns (Treasury Department). See
Pechman (1977) or Steurle and Hartzmark (1981) for further tables.

Note: Adjusted gross income is the basic accounting measure for tax purposes in the United
States and is further described in the text.
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expenses above 3 percent of AGI, and some casualty losses. Each tax
payer can elect to "itemize" these deductions-that is, to list all deduc
tions, add them up, and subtract the total from AGI before paying tax.
As an alternative, taxpayers can take the "standard deduction" of $2,300
(or $3,400 for joint returns), also called the zero-bracket amount. The
personal exemption is $1,000 per taxpayer, spouse, and each dependent.
As shown in table 6.2, these deductions and exemptions made up over 30
percent of personal income in 1950, fell gradually to 26 percent in 1970,
but then fell dramatically to only 12.4 percl~nt in 1978. Inflation has
eroded the real value of these nominal amounts in spite of occasional
legislative increases, and as a result the taxable portion of personal
income has risen from 37 to 60 percent since 1950.

The taxable portion of income in the United States is subject to the
federal rate schedules of table 6.3 for joint returns. To show the zero
bracket amount, "income" in this table is defined as AGI less exemptions
and less any itemized deductions over $3,400. The schedules for single
and married taxpayers differ in such away that a couple with sufficiently
unequai incomes can reduce their total taxes by being married, while a
couple with similar incomes would suffer a tax penalty by being married.
Although marginal rates ranged from 14 percent to 70 percent in 1980,

Table 6.3 Federal Tax Rates for Joint Returns

Marginal Tax Rate

Income

$ 0--3,400
3,400--5,500
5,500--7,600
7,600--11,900

11,900-16,000
16,000-20,200
20,200--24,600._
24,600--29,900
29,900--35,200
35,200--45,800
45,800--60,000
60,000-85,600
85,600--109,400

109,400--162,400
162,400--215,400
Over 215,400

Percentage
of All 1979
Returns Taxed
at or Below 1980
Marginal Rate Law

21.3 .00
29.2 .14
35.8 .16
48.6 .18
63.5 .21
75.2 .24
83.8 .28
90.7 .32
95.3 .37
97.9 .43
99.1 .49
99.7 .54
99.8 .59
99.9 .64

100.0 .68
100.0 .70

New Law
after
Phase-in
(1984)

.00

.11

.12

.14

.16

.18

.22

.25

.28

.33

.38

.42

.45

.49

.50

.50

Source: Revenue Act of 1978, Economic Recovery Tax Act of 1981, and Steurle and
Hartzmark (1981).
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~able 6.3 shows that three-fourths of all returns were taxed at a 24 percent
marginal rate or less.

Tax rates under the Economic Recovery Tax Act are also shown in
table 6.3. This 1981law specifies a phased reduction of personal tax rates
over three years starting with 1981. The top bracket is reduced from 70
percent to 50 percent, and if there were no inflation other rates would be
reduced by 23 percent. Much of this reduction just offsets the effects of
infla~ionsince the last adjustment in 1978, however, and further inflation
is expected to erode the value of these tax cuts by the time they take full
effect in 1984. This law specifies automatic inflation adjustments to the
income brackets and exemptions, starting in 1985.

Low-income taxpayers with dependents can qualify for the "earned
income credit." This credit is equal to 10 percent of earned income up to
$5,000, and it is reduced thereafter to the point where no credit is .
received with $10,000 of earned income. However, this credit is unusual
in that it is refundable, which means that the government will send a
check to the household if the credit exceeds their normal tax liability. A
joint return with two dependents receives a credit in excess of tax liability
up to an AG! of $8,483. Thus, the United States system includes a type of
negative income tax. At the other end of the spectrum, earned income in
1980 was ostensibly subject to a maximum tax of 50 percent.2

For all qualified private retirement plans, both employee and employer
contributions are deductible, while all benefits are taxable. If the indi
vidual's marginal tax rate does not change upon retirement, then this
treatment is equivalent to that of a consumption tax.3 Employees not
covered by a pension plan in 1980 could deduct savings of 15 percent of
earned income up to a $1,500 maximum ($1,750 for joint returns)
through an individual retirement account (IRA). The 1981 Tax Act
removed the percentage limitation and increased the maximum to $2,000
($2,250 for joint returns). It also made IRAs available to those already
covered by pension plans of their employers. Self-employed persons
could deduct savings of 15 percent of earned income up to $7,500 under a
Keogh retirement plan, increased to $15,000 by the new law..

Social security taxes and subsequent benefits could be viewed as
another savings vehicle, an alternative to the various retirement savings
vehicles just described. Because these social security payments are man-

2. For an exposition of how earned income could be effectively taxed at more than 50
percent at the margin, see Lindsey (1981). The Economic Recovery Tax Act of 1981
reduced all marginal rates to a maximum of 50 percent.

3. See chapter 2. Blueprints for Basic Tax Reform (U.S. Department of the Treasury
1977) describes a consumption tax that operates like a comprehensive income tax but allows
deductions for savings through "qualified accounts." Since income minus savings leaves
only consumption in the tax base, a normal graduated schedule can be applied to it.
Qualified retirement plans operate in this manner, except that they have contribution
ceilings and withdrawal constraints.
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datory, however, they are not included in our calculations of the effective
tax on a marginal increase of savings. To the degree that social security is
an actuarially fair way to save, this vehicle would receive favored status
relative to an income tax or even a consumption tax. While employee
contributions are taxable, the employer contr.ibutions and all social secur
ity benefits go tax free.

Business income of unincorporated enterprises is taxed under the
personal tax system. Depreciatioh allowances are the same as those
described in section 6.2.3 for corporations, and investment tax credits are
the same as those described in section 6.2.5 for corporations.

Because of the various exclusions and deductions, tax revenue from
high-income individuals can sometimes be small. Income from capital is
more readily sheItered than income from labor, particularly through
exclusion of imputed rents and 60 percent of long-term capital gains. To
take another example, a combination of debt finance and accelerated
depreciation means that an investor can often claim first-year allowances
greater than the initial capital investment. These considerations have led
to two kinds of provisions. First, Congress has passed rules that prevent
the investor from taking depreciation allowances beyond the amount of
the investment for which he is at risk. That is, the investor cannot use
nonrecourse debt and still qualify for fully accelerated allowances.
Second, Congress passed '"minimum tax" provisions in 1969, strength
ened them in 1976, and weakened them'again in 1978. These provisions
operate as a floor to tax liability, designed to ensure that at least some tax
is paid at high income leveIs. A 15 percent rate is applied to "preference
income," defined as the excluded 60 percent of long-term gains, itemized
deductions that are over 60 percent of AGI, and parts of depletion
deductions, intangible drilling costs, and accelerated depreciation. State
and local interest is not included here as a preference income item.

Finally , at the federallevel, we should mention. the averaging provi
sions that are designed to help avoid the payment of extra tax that is due
solely to the interaction of a volatile income stream and a graduated tax
system. However, income must exceed the average of the previous four
years by at least on~-third, this excess must be more than $3,000, and no
allowance is made for falling incomes.

Of the forty-one states with personal income taxes, thirty-two make
use of the AGI concept from the federal tax calculations. States differ
with respect to exemptions and deductions and with respect to the appli
cable rate structure. Most state systems have graduated rates, and several
have top marginal rates as high as 11 percent. Only Alaska, Delaware,
Iowa, and New York have top marginal rates above 11 percent. AIso,
state taxes paid are deductible at the federallevei if the taxpayer itemizes
deductions.
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Several local governments collect personal ineome taxes. New York
City and Washington, D.C., obtain more than 20 pereent of their rev
enues from this source, while Philadelphia gets a full half. In total,
however, loeal ineome taxes collected only $3.75 billion in 1977. When
compared with $25.5 billion at the state level and $156.7 billion at the
federallevel, this $3.75 billion of local tax ean be ignored for present
purposes.

Effective marginal tax rates at the household level are estimated using
the tax simulation (TAXSHvl) model of the National Bureau of Economic
Research (NBER). This model is described in Feldstein and Frisch (1977)
and in Feenberg and Rosen (1983). The data base for this model in~ludes
25,000 tax return records from the Internai Revenue Service (IRS) for
each year. TAXSIM has information not only on adjusted gross income, but
also on wages, dividends, interest, capital gains, other types of income,
and on various tax.deductions taken för eaeh return in the sample. The
state of residence is also available for eaeh return. The federal tax law and
eaeh of the fifty states' tax laws are specifically programmed inta the
model. To calculate the effective marginal tax rate on a given type of
income, such as interest income, the TAXSIM model raises all individuals'
receipts of that income type by 1 percent, recalculates their tax liabilities,
and sums the additional tax to be paid. It is thus a weighted-average
marginal tax rate, where the weights are the shares for the type of income
under eonsideration.

To obtain federal rates, the TAXSIM model need not aceount for the
deductibility of any additional state taxes. For combined state and federal
tax rates, however, there is a simultaneous deductibility in states that
allow a deduction for federal taxes. These deductions are simulated for
the same tax year, though actual federal (state) practice allows a deduc
tion for one year's state (federal) taxes in the following tax year. Deduc
tions are allowed only for those who itemize.

Because tax law does not require the separate speeification of corpo
rate bond interest and bank deposit interest, the tax-return data show
only total interest receipts. Thus we can calculate an.overall marginal tax
rate on interest income but not a separate weighted-average marginal tax
rate on corporate interest alone. The most recent data available are for
1977, a problem that is discussed further below.

If a marginal dollar of wage income were distributed in proportion to
all wage income, the simulated extra tax would be about 27 cents at the
federallevel, 5 cents on average at the state level, and about 32 cents
overall. Similar overall weighted-average marginal tax rates for dividend
and interest incomes are 47.5 percent and 32.5 percent, respectively.
These estimates reflect the fact that dividends are mote highly eoncen
trated in high ineome brackets than are taxable interest receipts.
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Finally , data in TAXSIM can be used to estimate the elasticity of personal
income taxes to ehanges in the tax base. This "liability" measure of
progressivity is equal to one for proportional taxes and is larger than one
for progressive taxes. For the United' State,s personal income tax, the
estimated elasticity is 1.66, including state and federal taxes.4 This esti
mate is similar to the 1.76 estimate found by att and Dittrich (1981).

6.2.2 The Corporate Tax System

The federal corporate income tax started in 1913 at a rate of 1 percent.
The marginal rate varied around 12 percent from 1918 to 1935. The
United States instituted a surcharge on retained earnings in 1936 and
1937 and thus experimented briefly with a form of corporate integration.
It reverted to a classical system, however, and the top rate varied around
40 percent until1945. The top marginal rate after 1946 has varied around
50 percent, as shown in table 6.4.

In 1980 the federal corporate tax had a graduated rate structure, with
percentage rates of 17, 20, 30, and 40 applied to four brackets of $25,000
each. The 1981 law reduees the first two brackets' rates to 15 and 18
percent, respectively. Above $100,000 of taxable income under both
laws, corporations pay a flat 46 percent marginal tax rate.

For the federal part of 'T, the statutory corporate rate, the relevant
concept is the additional tax on profits resulting from a dollar of marginal
investment allocated in proportion to existing capita!. While most cor
porations do not reach the top marginal rate 9f 0.46, the great bulk of
corporate capital is held by firms that do.5 Thus we can safely ignore
investment in firms with less than $100,000 of profits and take 0.46 as the
federal part of 'T.

The corporate income tax applies to all corporate profits net of depre
ciation, interest payments, and other expenses, whether those profits are
retained or distributed. The payment of dividends does not affect the
corporate tax as it does in Germany or the United Kingdom. Thus, since
1938, the United States corporate tax is a classical system. If the corpora
tion retains another dollar, it gives up a dollar of dividends that are gross
of the personal income tax. Thus 1.0 is the value for 8, the opportunity
east of retained earnings in terms of gross dividends.

The corporation may deduct all dividends it receives from subsidiaries
and 85 percent of dividends from other corporations. Long-term capital
gains are fully taxed under both the old law and the new law, but at a
reduced rate of 0.28 instead of 0.46. Capitailosses may be used only to
offset capital gains within the previous three or. following five years. On
the other hand, net operating losses may be carried back for three years
or forward for seven. The 1981 Tax Act extends this carryover to fifteen
years.

4. I am grateful to Daniel Feenberg, who performed all TAXSIM calculations.
5. See Musgrave and Musgrave (1980).
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Table 6.4 Top Marginal United States Corporate Income Tax Rates

Tax Years

1946-A9
1950
1951
1952-63
1964

Top Rate
(%)

38
42
50.75
52
50

Tax Years

1965-67
1968
1969
1970-78
1979-82

Top Rate
(%)

48
52.8a

49.2a

48
46

Source: Facts and Figures on Government Finance, Tax Foundation, 1981.
aln 1968 and 1969 the basic rate was 48 percent, but there were surcharges of 10 percent and
2.5 percent, respectively, applied to tax liabilities. .

Before 1969, oil and gas producers could deduct 27.5 percent of gross
receipts as an allowance for the depletion of reserves. Total depletion was
not limited to the cost of the asset. Since exploration and drilling costs
were immediately expensed, however, these depletion allowances were
generally recognized as a preferential treatment. In 1969 these allow
ances were reduced tö 22 percent, and in 1975 they were cut to 15 percent
for small producers and eliminated for large producers.

Several other features of the federal tax code are worth mentioning at
this point. First, immediate expensing is allowed for intangible invest
ments such as advertising and R&D. Since neither.corporate "goodwill"
nor research and development capital is considered an asset in this study,
this tax break is ignored. Second, certain tax credits are allowed for the
hiring of new employees. Third, earnings of foreign subsidiaries are taxed
only upon repatriation to the United States parent corporation. A credit
on United States taxes is allowed for any foreign taxes already paid on
those earnings. Finally, a domestic international sales corporation
(DISC) can be organized to handle export business of a United States
corporation. Part of the DISC earnings are also untaxed until returned to
the parent corporation.

With respect to subfederal corporate income taxes, forty-five states
and the District of Columbia levy rates varying from 2 percent to 12
percent. Most systems define corporate income in a manner similar to the
federal system, but adjustments vary from state to state. Most also have a
graduated structure. A significant problem arises, however, in determin
ing what portion of the corporation's total profits were generated in the
state. Most corporate income is apportioned among states through the
use of a formula based on the proportion of the corporation's total
property located in the state, the proportion of total wages paid in the
state, and the proportion of the corporation's sales in the state. Each state
can choose its own formula. An interesting result of this procedure is that
the sum of a corporation's tax base across the taxing states can exceed its
total profits, if each state chooses a formula that is advantageous to its
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own base. Many states use the "Massachusetts formula," giving equal
weight to each of the three faetors mentioned above.6

For our marginal statutory tax rate 'T, we would like to include a
weighted average of state marginal tax rates and aeeount for deductibility
at the federal level. The top marginal rate in each state is available in
Facts and Figures on Government Finance (Tax Foundation 1981), but
the choice of weights is more diffieult. A1percent increase in all eorpo
rate capital holdings would be distributed among the states in proportion
to existing capital holdings, but state taxes on the ineome would also
depend on where those eorporations paid wages and made sales. Since
states adopt different apportionment formulas, a "correet" set of weights
is virtually impossible. We use personal ineome in eaeh state to weight
statutory marginal tax rates, since this is highly correlated with payroll
and with sales. Since it is based on residenee, however, personal income
may be less weIl correlated with corporate property. These data are
available for the first quarter of 1980 in the July 1980 Survey of Current
Business. The personal-income-weighted average of state marginal
corporate tax rates, including a zero rate for states without a corporate
tax, is 6.55 pereent. If we multiply this rate by (1 - 0.46) to aecount for
deductibility at the federallevel, we get a net rate of 3.54 pereent. Adding
0.46 for the federal tax itself, we have 0.495 for the value of 'T.7

6.2.3 Tax Allowances for Depreeiation and Inventories

Because provisions related to depreeiation are relatively less straight
forward, we first discuss provisions related to inventories. United States
corporations are allowed to use any of a number of eonsistent accounting
methods, including last in, first out (LIFO) and first in, first out (FIFO).R
Unlike other countries in this study, however, the United States requires
firms to use the same method for profits reported to shareholders as they
use for profits reported to taxing authorities.

With recent increases in the rate of inflation, many firms have been
switching from FIFO to LIFO aecounting. Because first-bought inven
tory items have a lower nominal eost than the last-bought items, FIFO
profits are larger than LIFO profits for a given sales priee. Firm managers
might like to report FIFO profits to shareholders, especially if executive

6. McLure (1980) argues that these apportionment formulas change. the effect of a
particular state's corporate income tax from a tax on income to an excise tax on sales,
payrolls, or property. We have a national perspective, however. Our marginal investment is
made in proportion to existing capital with its existing allocation among assets, industries,
and states. The earnings from such an investment would incour additional state corporate
income tax liability at the weighted-average rate.

7. This calculation ignores the deductibility of federal corporate taxes in some state tax
systems.

8. Other allowable methods include an "average cost" n1ethod, a "standard cost"
method, and an "actual cost" method. See Shoven and Bulow (1975) for further discussion
of these accounting-choices.
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salaries or bonuses are based on reported' profits. On the other hand,
taxes can be reduced by reporting relatively smaller LIFO profits to the
IRS. It is thus surprising that only 30 percent of manufacturing invento
ries and only 22 percent of retail trade inventories were on a LIFO basis in
1979.9 Most large corporations are on LIFO accounting, so perhaps small
businesses find it easier to remain on FIFO.

Two possibilities exist for our parameter v, the proportion of invento
ries on FIFO accounting. In our standard case, we set v to zero and
assume that firms act so as to minimize taxes in this regard. (This asstimp
tian is consistent with the use of minimum lifetimes and maximum
acceleration in the depreciation of assets discussed below.) As an alterna
tive, we report results for the case where v is set to' 0.7, the actual
proportion of manufacturing inventories on FIFO in 1979.

We turn now to look at depreciation allowances for tax purposes. Tax
law, government data, and United States studies typically divide assets
into "equipment" and "structures," but these categories correspond to
our "machinery" and "buildings" categories. All assets received straight
line allowances with the beginning of the personal and corporate income
taxes in 1913, but considerable choice was available on tax lifetimes. The,
Treasury Department first published a set of suggested lifetimes in its
Bulletin F of 1931, and depreciation allowances were still based on those
estimates in 1980. Tightenin'g and controversy followed with the length
ening of suggested lifetimes in the 1942 edition of Bulletin F.

Reversing this trend in 1954, Congress decided to allow accelerated
methods of depreciation. In particular, both equipment and structures
were allowed double declining balance (DDB) or sum-of-the-years'
digits (SYD) methods of depreciation.lO Theactual adoption of acceler-

9. Data are from the United States Commerce Department publicatian Current Indus
trial Reports (Manufacturers' Shipments, Inventories and Orders) and from Current Busi
ness Reports (1979 Retail Trade).

10. This footnote describes each depreciation scheme in more detail. For straight-line
depreciation, the law specities a lifetime for tax purposes L, and it allows the taxpayer to
deduct 11L of the purchase price of the asset each year for L years. The asset is fully
depreciated after L years. For sum-of-the-years'-digits (SYD), the taxpayer starts by
calculating a SUM, equal to "iF= l i. The purchase price is multiplied by L/SUM for
depreciation in the tirst year, (L - l)/SUM for depreciation in the second year, down to
l/SUM for depreciation in the last year. If L = 3, for example, the purchase price is
allocated as 3/6, 2/6, and 1/6 across the three years, and again the asset is fully depreciated.
With double dec1ining balance (DDB), the taxpayer can take twice the straight-line rate,
but on a dec1ining balance basis. That is, tirst-year depreciation is 2/L of the purchase price,
but second-year depreciation is 2/L of the remaining basis (1 - 2/L). As described in the
text, same assets receive less than twice the straight-line rate. With "150 percent ,of
declining-balance," for example, taxpayers can deduct 1.5/L of the purchase price in the
tirst year and 1.5/L of remaining basis in later years. We refer to the numerator of this ratio
as B in our equations below. Under dec1ining balance methods, however, the asset is never
fully depreciated. The United States law allows taxpayers to switch from the declining
balance method to one of the other methods to complete depreciation deductions. The
optimal times to make such switches are described in the, text below.
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ated methods has, however, been gradual. Jorgenson and Sullivan (1981)
estimate that the proportion of assets using these methods jumped from
0.30 to 0.52 between 1954 and 1955,.but then grew more slowly to 0.85 in
1978. Adjustment costs and traditional accounting practices are the ma
jor available explanations for the continued use of less accelerated
methods.

At least partly in response to taxpayer practices of using shorter asset
lives for tax purposes, in 1962 the Treasury issued "Guidelines" with a 30
to 40 percent shortening of suggested Bulletin F lives. These changes
were accompanied by the 1962 introduction of the investment tax credit
(ITC) discussed in the next section. Although the "Long Amendment"
specified that the basis for depreciation was to be net of the ITC, this
amendment was repealed in 1964, and investors were allowed to increase
the basis of assets bought in 1962 and 1963.

Later changes included the 1969 elimination of double declining bal
ance for structures other than public utilitYstructures. New nonresiden
tial structures were reduced from 200 percent to 150 percent of declining
balance, while used nonresidential structures were reduced from 150
percent to straight-line.

In 1971 the Asset Depreciation Range (ADR) system further liberal
ized depreciation allowances for equipment and public utility structures
by permitting lifetimes that were 20 percent above or below the Guide
line lifetimes (which were themselves 30-40 percent lower than those of
Bulletin F). Taxpayers did not always adopt the shortest lifetimes avail
able, because longer lifetimes made some assets eligible for higher rates
of investment tax credit. In' particular, the asset's life must be at least
seven years to qualify for the full 10 percent credit, at least five years to
qualify for two-thirds of that credit, and at least three years to qualify for
one-third of the credit.

The law also includes a requirement that assets not be depreciated
below their ultimate scrap values. However, the assumed scrap value as a
proportion of asset value has been considerably reduced in recent years.
The reduction in allowances comes at the end of the depreciation stream
for the declining balance methods, and the present value effect of the
scrap value provisions must be very small. As a result, this complication
can be ignored.

We now turn to a detailed examination of depreciation allowances as
they stood in 1980 (the "old law") , to be followed by an examination of
the Economic Recovery Tax Act of 1981 and the Tax Equity and Fiscal
Responsibility Act of 1982. We assume that the hypothetical project
under study is one undertaken by a corporation using the most favorable
depreciation method, and we assume that the investment under consid
eration is a new asset, not a used one.
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For the old law, Guideline lifetimes are specified for hundreds of
different assets. To reduce this number to more manageable proportions,
several studies have provided information on an aggregation to the
thirty-four asset types listed in table 6.5. For example, Hulten and
Wykoff (1981) have estimated economic depreciation rates based on this
aggregation. These estimates, shown in column 1 of table 6.5, are dis
cussed in the next section. The tirst twenty assets are types of equipment
and will ultimately be aggregated into a single asset for the purposes of
this study. The following fourteen assets are types of structures, also to be
aggregated for this study. Inventories are treated elsewhere.

These thirty-four assets are used in different proportions by each of our
three industries (manufacturing, other industry, and commerce). To
obtain the relevant thirty-four by three matrix, we aggregated more
detailed capital.stock data provided by Dale Jorgenson.ll As described
below, these 1977 capital stocks are used in weighting depreciation rates
of column 1 and investment tax credit rates of column 2 to obtain
industry-specific values for 8 and g.

We also use these capital stocks to obtain industry-specific values for
tax depreciation allowances, but this procedure is considerably more
complicated for two reasons. First, United States tax law does not specify
any exponential depreciation rate suitable for use as the parameter a,
defined in chapter 2. Instead, tax lifetimes and depreciation formulas are
used directly to calculate A z , defined as the present value of depreciation
allowances for a dollar of investment, in each of the thirty-four assets
under each law. Multiplication by T provides Ad, defined in chapter 2 as
the tax saving from these depreciation deductions. Second, the law differs
for each of the thirty-four assets. In particular, the "buildings" asset in
this study includes public utility structures, which are .allowed double
declining balance like equipment, plus other structures, which receive
only 150 percent of declining balance under the old law (175 percent
under the 1981 and 1982 laws)~ We .use .the capital stock matrix to
calculate a weighted average of the present value of depreciation allow
ances in each industry, first over the twenty types of equipment and then
over the fourteen types of structures. In this case, however, capital stocks
do not provide the correct weights by themselves. After we describe
depreciations allowances below, we refer to Appendix D for a procedure
to average allowances over the twenty types of equipment or fourteen
types of structures in each industry.

To. proceed, for the old law Jorgenson and Sullivan (1981) have aggre
gated the Guideline lifetimes for hundreds of assets into thirty-four

11. See Jorgenson and Sullivan (1981), Fraumeni and Jorgenson (1980), and section
6.3.2 for more detail.
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Table 6.5 Depreciation, Investment Tax Credit (ITC) Rates,
and Tax Lifetimes by Asset Class

Hulten/ 1981 and
Wykoff 1980 Law 1982 Laws
Deprer

•

ciation ITC Life- ITC Life-
Rates Rate time Rate time

Asset Class (1) (2) (3) (4) (5)

1. Furniture and fixtures 0.1100 0.100 8.00 0.10 5.0
2. Fabricated metal products 0.0917 0.100 10.00 0.10 5.0
3. Engines and turbines 0.078'6 0.100 12.48 0.10 5.0
4. Tractors 0.1633 0.067 5.00 0.10 5.0
5. Agricultural machinery 0.0971 0.100 8.00 0.10 5.0
6. Construction machinery 0.1722 0.100 7.92 0.10 5.0
7. Mining and oilfield machinery 0.1650 0.100 7.68 0.10 5.0
8. Metalworking machinery 0.1225 0.100 10.16 0.10 5.0
9. Special industry machinery 0.1031 0.100 10.16 0.10 5.0

10. General industrial machinery 0.1225 0.100 9.84 0.10 5.0
11. Office and computing machinery 0.2729 0.100 8.00 0.10 5.0
12. Service industry machinery 0.1650 0.100 8.24 0.10 5.0
13. Electrical equipment 0.1179 0.100 9.92 0.10 5.0
14. Trucks, buses, and trailers 0.2537 0.067 5.00 0.10 5.0
15. Autos 0.3333 0.033 3.00 0.06 3.0
16. Aircraft 0.1833 0.100 7.00 0.10 5.0
17. Ships and boats 0.0750 0.100 14.40 0.10 5.0
18. Railroad equipment 0.0660 0.100 12.00 0.10 5.0
19. Instruments 0.1473 0.100 8.48 0.10 5.0
20. Other equipment 0.1473 0.100 8.16 0.10 5.0

21. Industrial buildings 0.0361 0.0 28.80 0.0 15.0
22. Commercial buildings 0.0247 0.0 47.60 0.0 15.0
23. Religious buildings 0.0188 0.0 48.00 0.0 15.0
24. Educational buildings 0.0188 0'.0 48.00 0.0 15.0
25. Hospitals 0.0233 0.0 48.00 0.0 15.0
26. Other nonfarm buildings 0.0454 0.0 30.90 0.0 15.0
27. Railroads 0.0176 0.100 24.00 0.10 15.0
28. Telephone and telegraph 0.0333 0.100 21.60 0.10 15.0
29. Electric light and power 0.0300 0.100 21.60 0.10 15.0
30. Gas 0.0300 0.100 19.20 0.10 10.0
31. Other public utilities 0.0450 0.100 17.60 0.10 10.0
32. Farm structures 0.0237 0.0 25.00 0.0 15.0
33. Mining, shafts, and wells 0.0563 0.0 6.80 0.0 5.0
34. Other nonresidential structures 0.0290 0.0 28.20 0.0 15.0

Source: Depreciation rates are from Hulten and Wykoff (1981). For public utility struc-
tures (assets 27-31), Jorgenson and Sullivan (1981) provide estimates based on the Hulten/
Wykoff methodology. Investment tax credit rates and lifetimes are from Fullerton and
Benderson (1981) and are described in the text.
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lifetime~, based on the aggregations of table 6.5. These lifetimes provide
estimates of the midpoints of the Asset Depreciation Range (ADR)
syst~m. Most structures are assigned these lives directly, but the ADR
sy~tem_allows 20 percent longer or shorter lives for equipment (assets
1-20) and public utility structures (assets 27-31). Because of our optimiz
ing tax practice assumption, these assets are assigned lives that are 80
percent of ADR midpoints, except where the use of a longer life would
reduce. effective taxes through eligibility for a higher investment tax
credit.·ln order to concentrate on tax law rather than on actual practices,
we ignore the possibility of shorter lives substantiated by facts and
circumstances. The resulting vector of lives, shown in column 3 of table
6.5, is consistent with the ITC vector in that three- and five-year assets get
one-third and two-thirds of the full investment tax credit, respectively.12
This vector of lives also appears in Fullerton and Henderson (1981).

For equipment (assets 1-20) and public utility structures (assets 27
31), the old law allows double declining balance (DDB), with a switch to
sum-of-the-years'-digits (SYD). See footnote 10 for description of these
schemes. This combination is used here as tax-minimizing practice be
cause it can be shown to provide the earliest possible depreciation
deductions.13 Define L as the asset's lifetime for tax purposes, an integer
number of years. Define Ls as the time of the optimal switch, and B as the
"declining balance rate." The B parameter refers to the multiplier for the
straight-line rate when depreciation is allowed on a declining basis. That
is B = 2.0 for double declining balance, and B = 1.5 for 150 percent of
declining balance. We can then define af == B/L as the exponential ra~e for
the first part of the asset's life. The prime distinguishes this parameter
from the exponential rate that would apply to the asset's whole life. Since
DDB starts out with higher depreciation allowances, and since SYD on
the remaining basis must eventually exceed DDB, the optimal switching
point can be found byequating depreciation under the two methods:

12. Lifetimes for many of the thirty-four assets are actually averaged over more diverse
asset categories. As a resu1t, only some of the assets in one of our categories may need their
lifetimes adjusted to receive higher credits. Since the aggregation to thirty-four assets
provides considerable detail, however, it seems appropriate to treat each asset as individu
ally homogeneous. Oue example where this treatment may be less appropriate is in mining,
shafts, and wells. The 6.8 year life here reflects an average of intangible drilling with a zero
life and other structures with a longer life.

13. See Shoven and Bulow (1975). If a firm expects a steady stream of positive taxable
profits, as assumed, it would always take depreciation allowances as earlyas possible. In
other circumstances, however, the firm may prefer later deductions. Under the old law, the
firm could delay its depreciation by delaying the switch or by using straight-line. The 1981
and 1982 laws are less flexible, however, because they mandate the switchover time that
would be optimal for the firm wanting the earliest deductions. Alllaws allow the flexibility to
combine just straight-line depreciation with longer tax lives, but this decision can be made
only at the time of acquisition.
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(6.1)

(6.2)

L-Ls B
F(L - Ls ) - L'

where the F function is defined by

x

F(x) = I (x - j)
j=O

if x is an integer . As seen below for cases where x is not an integer , the
summation goes from zero to the integer part of x.

For such equipment, the firlTI would use DDB in the first year, would
be indifferent in the second year, and would switch to SYD by the third
year of the asset's life. However, tax laws make use of the half-year
convention, assuming that all assets were bought on 1 July. The firm thus
uses DDB for Ls = 1.5 years, and SYD afterward. Take, for example, a
one-dollar asset with L = 5, B = 2, and a' = 0.40. Then the firm would
deduct 0.2 (half of a') in the year ofpurchase and 0.32 (a' times 0.8) in the
first full taxable year. Switching to SYD for the 0.48 remaining basis over
3.5 years, the firm would use numerators of 3.5, 2.5,1.5, and 0.5 respec
tively. The sum of those figures for the denominator is 8.0, as defined by
F(L - L s ) in equation (6.2), where L - L s is not an integer. Because
allowances are on a historical cost basis, these nominal future deprecia
tion deductions are discounted at the nominal (after-tax) discount rate p.
Since A z was defined as the present value of depreciation allowances on a
current dollar of investment, the general expressian under 1980 law for
equipment and public utility structures is: 14

(6.3)

.5 1.5

Az=aJe-pudu+a'(l- ~) Je-pudu
o .5

L

+ (1 - ~)(l -a')· I L - (J - .5)
2 1=2 F(L - Ls)

1+.5· Je-pudu.

1-.5

To save space, the integration is not performed here.
For structures (assets 21-26 and 32-34), the old law specifies a 150

percent declining balance rate (B = 1.5) with a switch to straight-line.

14. This expression avoids assuming a continuously declining basis, which would in
accurately leave e-afL s remaining at the time of the switch. Instead, we follow the law by
specifying yearly adjustments to basis. AIso, because we discount continuously, deprecia
tion deductions at the beginning of the year are worth more than those at the end 'of the year.
This procedure explicitly recognizes that depreciation deductions are "coincident" with the
associated earnings and tax liability.
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The switch time Ls is again found where the two methods provide the
same d~ductions. Since continued exponential deductions would allow a
rate [j/L on remaining basis, and since straight-line would allow 1/
(L - Ls) on the same remaining basis, we can set these two expressions
equal to each other and solve for L s as:

Ls = (B; 1 )L.
Thus the flrm would switch after one-third of the asset's life, but it must

begin straight-line at the start of a tax year. For a twenty-five year asset,
for example, Ls would be 8.33 years. If we assume midyear purchase
dates on average, the firm actually switches after 8.5 years. The general
present value expression for structures is then:

L s -1.5 1+1.5

I (1 - aY· f e-PUdu

1=0 1+.5

(6.5)

The Economic Recovery Tax Act of 1981 changed both the investment
tax credit, as described in the next section, and depreciation allowances.
It introduced the Accelerated Cost Recovery System (ACRS), under
which any depreciable asset falls into one of four classes and is given a tax
life of three, five, ten, or fifteen years. The ACRS lifetimes for our
thirty-four assets are shown in column 5 of table 6.5. The law assigns a
three-year life to autos, light trucks, R&D equipment, certain race
horses, and personal property with an ADR midpoint of four years or
less. Our level of aggregation shows autos with a three-year life, but none
of the other assets has an (average) ADR midpoint of four years or less.
All other 'equipment gets a five-year life.

A ten-year life is granted to any public utility structure with an ADR
midpoint between eighteen and twenty-five years. Since the "gas" and
"other public utility" categories have ADR midpointsof less than twen
ty-five years, we assign a ten-year life to these two assets under ACRS.
Finally, a fifteen-year life is assigned to public utility structures with an
ADR midpoint of more than twenty-five years, and to all other structures
except mining, shafts, and wells, which we reduce from 6.8 years to a
five-year life. Thus, all thirty-four assets receive lifetimes that are shorter
than the minimum allowable under the old hiw, and tax lives are no
longer based on esti~ates of expected usefullives.
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Although these shorter lives were effective immediately, the 1981law
specifies a depreciation schedule that is less accelerated during a five-year
phase-in period. In 1981, purchases of equipment and public utility
structures were allowed only 150 percent of declining balance, switching
to straight-line, and from 1982 to 1985 they were scheduled to receive 175
percent, switching to SYD. They were scheduled to receive double
declining balance again starting in 1986. We will investigate only the
posttransition allowances that were scheduled to start in 1986.

Under the ultimate 1981 law, equipment and public utilitYstructures
receive DDB switching to SYD as before, so we could almost get away
with substituting the new lifetimes inta equation (6.3) from the old law to
obtain A z , the present value of allowances. However, the 1981law moves
up depreciation from the last half-year. As a result, the thre.e-year class is
depreciated in only 2.5 years, the five-year class in 4.5 years, and the
ten-year class in 9.5 years. For the five-year asset example, depreciation
deductions are 0.2 in the first half-year (half of BIL) and 0.32 in the first
full year (BIL times 0.8), but the remaining 0.48 basis is given SYD
treatment over only three remaining years. AIso, the taxpayer is not
given the choice of when to switch. If the firm selects a five-year life for
equipment, the law actually provides a table requiring deductions of 0.2,
0.32,0.24, 0.16, and 0.08, starting in the year of purchase. We thus have a
general expressian for A z under the 1981 Economic Recovery Tax Act for,_
equipment and public utility structures in 1986:

.5 1.5

Az = a,! e-pudu + a'(l- ~) f e-PUdu

o .5

(6.6)

(
a' ) IL L - J }f+·5+ 1-- (l-a')' e-pudu.
2 F(Ls - G-.5)

}=2 }-.5

This formula is essentially that used to calculate the depreciation amounts
specified in the tables of the law.

Other structures have no transition but immediately increase from 150
to 175 percent of declining balance. They still switch to straight-line,
however, and the last half-year is not moved up. As a result, we can set B
to 1.75 and use formulas from the old law for structures. Equation (6.4)
implies that the switch point is 3/7 of L. For a fifteen-year asset purchased
1 July, L s is set to 6.5 years, and equation (6.5) provides the present value
of depreciation allowances, A z .

The 1981 act represented a dramatic tax change, but not only because
of the business provisions described here. Personal tax cuts and many
other features of the act are described in section 6.4.2. While the Reagan
administration may have planned commensurate cuts in government
expenditures, the 1981-82 recession served both to reduce revenue and to
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increase required expenditures relative to planned amounts. In light of
high deficit projections, growing concern over deficits, and clairns that the
1981 tax' cuts were tilted in favor of business, Congress passed the Tax
Equity and Fiscal Responsibility Act of 1982. This act retains the per
sonal tax cuts, the ACRS lifetimes, and the ITC rates of the 1981 act, but
it tepeals the last two phases of the transition for equipment and public
utility structures. These assets are left with 150 percertt of declining
balance (switching to straight-line) rather than progressing to 175 and 200
percent of declining balance (switching to SYD). Further, the 1982 act
reduces the depreciation basis by half of the investment tax credit.

Operationally, for equipment (assets 1-20) and public utility structures
(assets 27-31), we set B equal to 1.5 and use equations (6.4) and (6.5) to
calculate A z . We then multiply by (1 - g/2) to get the present value of
allowances per dollar of investment.15 Other structures are unchanged
from the 19811aw, using B = 1.75 and the same equations.

For any law, we now have A z for each of the thirty-four assets. This A z

was defined as the present value of depreciation allowances for a dollar of
current investment, but we want the present value of allowances for a
dollar of maintained capital stock. A distinction arises because reinvest
ment in later years also receives accelerated allowances (at historical
cost). for this reason, eachA z is weighted not by capital stocks alone, but
byexisting capital plus the present value of reinvestment required to
replace capital in each asset and industry. A short-lived asset receives
relatively more weight because it requires more reinvestment qualifying
for depreciation -deductions A z . This procedure is fully described in
Appendix D.
, The correctly averaged A z for equipment or structures in each indus

try, called A z in Appendix D, is multiplied by ,. to obtain Ad, the present
value of tax savings from these future depreciation deductions. These tax
savings thus depend in a very nonlinear manner on p, and they cannot be
calculated until this nominal after-tax discount rate is available. In the
fixed-r case this requirement presents no obstacle. In the fixed-p case,
however, equation (2.23) of chapter 2 shows that Ad is required before
the discount rate can be calculated. This simultaneity cannot be resolved
by an analytical solution for p. Instead, we iterate to find an interest rate p
that is consistent with both sets of equations.

Finally , for the United States data set, the f2 parameter is set to zero,
indicating no immediate free depreciation of investment. The fl param-

IS . TabIes in the 1981 and 1982 Iaws specify actuaI percentages of purchase price to be
depreciated each year for each asset. These percentages can all be derived from our
farmulas, with one exception. For tive-year equipment in 1981, B is 1.5, and the optimal
switch to straight-line wouId occur after one-third the life of the asset. With the haIf-year
conventian L s wouId be 2.5. Because of early-year revenue constraints, however, the 1981
tables require a switch to straight-line after onIy the tirst half-year. These amounts were
multiplied by (1 - g/2) to provide tables for the 1982 faw. We capture this effect by
specifying L s = 0.5 for tive-year assets under the 1982 Iaw.
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eter is set to one, indicating that all equipment and structures depreciate
for tax purposes according to the formulas above. Inventories receive no
depreciation allowances.

6.2.4 Estimates of Economic Depreciation

The most recent and most comprehensive estimates of economic de
preciation in the United States are faund in Hulten and Wykoff (1981).
They use prices observed from secondhand asset markets to infer the
declines in asset values that occur with age, taking inflation into account.
To avoid "censored sample bias," a problem associated with the fact that
prices would not be available for retired assets, they use separate data on
retirements to obtain survival probabilities. The "average" price for an
asset of a particular vintage is then its observed price times its survival
probability (plus zero times its retirement probability). A potential dif
ficulty is that assets appearing in the secondhand markets may be system
atically inferior to those retained by original owners. If buyers cannot
distinguish between normal assets and these inferior assets, called
"lemons" by Akerlof (1970), then market prices would understate the
average value of a particular vintage. Hulten and Wykoff argue that this
problem is not serious for business resale markets. Since buyers are
sophisticated specialists, sellers cannot expect to gain from offering only
their inferior assets. Furthermore, assets such as construction machinery
are often bought for particular jobs and sold afterward.

Hulten and Wykoff use "blue book" and other business asset price
data directly for eight asset categories. They test alternative assumptions
about the time profile of depreciation, and they conclude that exponen
tiai decay is much m~re data-compatible than straight-line or one-horse
shay depreciation. The weakest link in their procedure is the derivation
of thirty-two depreciation rates from the eight directly estimated rates.
For each of these thirty-two assets, the Commerce Department provides
an estimate of actual economic life, assuming that depreciation is straight
line. Call this economic life L (but note that this concept differs from the
tax lifetime discussed in the previous section).

If each asset does decay exponentially, and if each has an associated
lifetime L, then each depreciation rate can be described by

(6.7) B
ö= -

L'

where B is the "declining balance rate" for economic depreciation.
Again, this concept differs from the legal B of the previous section, but B
== 2 would imply that actual depreciation was on a declining basis at twice
the straight-line rate defined by L. Since they have ö and L for their six
directly estimated equipment types, Hulten and Wykoff use (6.7) to find
an average B of 1.65 for equipment. They use this B with other lifetimes
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Table 6.6 Economic Depreciation Rates by Asset and Industry

Machinery Buildings
Industry (Equipment) (Structures) Inventories

Manufacturing .1331 .0343 .0
Other industry .1302 .0304 .0
Commerce .1710 .0247 .0

Source: Own calculations from Hulten and Wykoff (1981) depreciation rates and Jorgen
son's unpublished capital stock matrix, as described in the text.

in equation (6.7) to get a ö for each type of equipment. Similarly, they
find an average B of 0.91 for their two directly estimated structure types,
and they use this B with other lifetimes in equation (6.7) to get a ö for each
type of structure. These rates are shown in column 1 of table 6.5. They
range from a low of 0.0176 for railroad structur,es to a high of 0.3333 for
automobiles.

Since each industry's capital stock in each asset is available from the
unpublished Jorgenson data, we can calculate separate weighted aver
ages for each of our three industry groups. These rates are shown in table
6.6, based on the Hulten-Wykoff depreciation rates. They do not depend
on the discount rate.16

Equipment (or machinery in the terminology of this study) depreciates
at about 13 percent per year except in the commercial industry, with its
high weight on' autos and trucks. Structures (or buildings) depreciate at
rates between 2.5 and 3.4 percent per year, as shown in the table.

6.2.5 Investment Grants and Incentives

The investment tax credit (ITC) was introduced in 1962 at a 7 percent
rate on equipment and a 3 percent rate on public utility property. It was
repealed in 1969 but was reintroduced in 1971 at a 7 percent rate on
equipment and a 4 percent rate on public utility property. A 1975 act
temporarily increased the credit to 10 percent for both types of assets and
eliminated the 50 percent limit on the amount of tax liability that could be
offset. In 1978 the 10 percent credit was made permanent, and taxpayers
were allowed to offset all of the first $25,000 of tax liability and 90 percent
of any remaining liability.

The 1980 statutory rate of credit is 10 percent for all qualifying equip
ment and special-purpose structures, but the latter definition has been

16. To see that the capital stocks are the correct weights for economic depreciation rates,
we could perform an exercise similar to that performed for tax depreciation in Appendix D.
Take the present value of actual depreciation on a dollar of current investment in each of the
disaggregate assets, and add the present value of depreciation on the reinvestment neces
sary to maintain a dollar of real capital. Take a capital-w~ighted average of those present
values, then ask what depreciation rate S on an aggregate maintained asset would yield the
same value of depreciation. The answer for ö reduces to a K-weighted average of Sj.
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broadened to include more than half of our total structures category.17 As
mentioned, the credit was only two-thirds effective for assets with lives
less than seven years, one-third effective for assets with lives less than five
years, and not effective for assets with lives less than three years. Fur
thermore, owing to inadequate taxable profits, some credits had to be
carried forward and some were never able to be used. As a result of all
these considerations, Jorgenson and Sullivan (1981) estimate that the
effective 1980 tax credit rates for equipment and structures were 0.078
and 0.045, respectively.

In this study, however, we focus on a company with sufficient profits to
enable it to use the statutory rates of credit. The 1980 statutory ITC rates
for each of our thirty-four assets are shown in column 2 of table 6.5 above.
These rates are the same as those in Fullerton and Henderson (1981).

We use Jorgenson's capital stocks separately for each industry in
weighting the investment tax credits over the twenty types of equipment
and the fourteen types of structures. Here again, however, capital stocks
by themselves do not provide correct weights. If an asset depreciates
faster than average, it will have more than the average amount of re-(
investment associated with maintaining it. Because replacement invest
ment also qualifles for the ITC, the weight on such an asset should be
larger than its current stock. .

Appendix D describes our procedures for calculating g, the average of
investment grant rates g, for each asset and industry. Weights are equal to
capital plus the present value of replacement investment. As a result, g
cannot be expressed as raw data but must be calculated for each p and 1T

combination. One set of g for 1980 is shown in table 6.7. The 0.07833
discount r~te for this example corresponds to debt finance in the fixed-r
case with the actual United States inflation experience. Rates for equip
ment are close to 0.10, as would be expected by looking at the rates in
column 2 of table 6.5. Only tractors, trucks, and aut.os have statutory
rates less than 0.10. These assets have large weights in commerce and in
other industry, so their g values are 0.0852 and 0.0897, respectively.
Manufacturing gets a 0.0957 effective rate. Structures receive no invest
ment credit, except for the 0.0978 rate in other industry, which includes
public utilitYstructures.

Table 6.8 shows ITC rates under the Economic Recovery Tax Act of
1981. These are very similar to those for 1980, except that the statutory
credit for autos has been increased from 0.033 to 0.06, and that for trucks
and trailers has been increased from 0.067 to 0.10, as shown in column 4
of table 6.5.

The value ofgfor inventories is always zero. Finally , the 13 parameters

17. Special-purpose structures are those that "are replaced contemporaneously with the
equipment that they ... house, support, or serve" (U .S. Department of the Treasury, 1962
Guidelines) .
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Table 6.7 Investment Tax Credit Rates in 1980, by Asset and Industry

Machinery Buildings
,_ Industry (Equipment) (Structures) Inventories

Manufacturing .0957 .0 .0
Other industry .0897 .0978 .0
Commerce .0852 .0 .0

Source: Own calculations from data in Fullerton and Henderson (1981) and Jorgenson's
unpublished capital stock matrix. The values in this table are based on a 0.07833 nominal
discount rate, as obtains for debt finance in the case where ris fixed at 0.05, in is 0.3559, and
inflation is at the 0.0677 actual United States rate~

Table 6.8 Investment Tax Credit Rates under the Economic Recovery
Tax Act of 1981, by Asset and Industry

Machinery Buildings
Industry (Equipment) (Structures) Inventories

Manufacturing .0984 .0 .0
Other industry .0988 .0978 .0
Commerce .0941 .0 .0

Source: Own calculations from data in Fullerton and Henderson (1981) and Jorgenson's
unpublished capital stock matrix. The values in this table are based on a 0.07833 nominal
discount rate, as obtains for debt finance in the case where ris fixed at 0.05, in is 0.3559, and
inflation is at the 0.0677 actual United States rate.

are all set to one, indicating that all investments qualify for effective
credit rates g.

6.2.6 Local Taxes

Personal and corporate income taxes at the locallevel were discussed
in sections 6.2.1 and 6.2.2. Local governments also collect considerable
revenue from sales taxes, business and occupation taxes, license fees, and
gross receipt taxes on public utilities. These taxes are not relevant for this
study, since we are concerned with taxes for which the base is capital or
capital income. Some states do collect a "corporate franchise" or "net
worth" tax, however, with capital assets as the tax base. These were
incorporated into the statutory state corporate income tax rates, dis
cussed above.

The major remaining tax on capital is the property tax, providing at
Ieast a quarter of total state and local revenues. Thousands of Iocal
jurisdictions each set their own statutory rate, and they each have their
own assessment practices. A given asset may be subject to interjurisdic
tiona1 differences in statutory rates or interjurisdictional differences in
average assessed-value/market-value ratios. In addition, assets can be
treated differently within a jurisdiction if some assets have not been
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reassessed recently and have assessment ratias different from the aver
age. Generally , the statutory rates differ for real property (buildings and
land) and for personal property (machinery, inventory, livestock, motor
vehicles, furniture, etc.).

We would like to estimate the average effective rate of property tax on
each asset in each industry. Because Jorgenson's 1977 capital stock
matrix is available, we could divide 1977 property taxes in each category
by the corresponding stock of capita!. Unfortunately , however, property
tax payments are not generally broken down by both asset and industry.
Because there are substantiai rate differentials between equipment and
structures, we will disaggregate by asset, not by industry.

Table 6.9 summarizes the calculation of effective property tax rates.
The tirst row presents data from the Advisory Commission on Inter
governmental Relations (ACIR) , available only for 1972. This row shows
that 28.6 percent of property taxes were paid on business realty (land and
structures) and that 11.8 percent were paid on business personaity
(equipment and inventories). No further disaggregation is available.
These tigures include both the corporate and the noncorporate sectors"
but exclude public utility taxes, which were not divided between realty
and personaIty. Data from the Commerce Department's Bureau of Eco
nomic Analysis show that a total of $62.535 billion of state and local
property taxes was paid in 1977. If we assume that the allocatian of these

Table 6.9 Derivation of Property Tax Rates by Asset

Nonbusiness
(Household)

Sector
Business Sector

Realty Personaity
Per- (land and (equipment and

Realty so~alty structures) inventories)

1. Proportion of total
1972 property tax 0.501 0.019 0.286 0.118

2. Estimated 1977 tax
(multiply (1) by
$62.535 billion) 31.330 1.188 17.885 7.379

3. Jorgenson's 1977 capital
stocks in $ billion 1,588.516 960.382

4. Estimated rate of tax
(divide (2) by (3)) 0.01126 0.00768

Source: Proportions in row 1 are from the Advisory Commission on Intergovernmental
Relations (ACIR), as found in Harriss (1974). They'exclude the 0.075 proportion of 1972
property taxes paid by public utilities. The 1977 property tax figure in row 2 is from the
Commerce Department's Bureau of Economic Analysis. Capital stocks in row 3 are from
Dale Jorgenson's unpublished data. We have excluded public utility capital in order to
match the available tax data.
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taxes was the same as in 1972, then $17.885 billion was paid on business
real,ty and $7.379 billion on equipment and inventories, as shown in
row 2. '

The appropriate denominator for realty is the aggregate of Jorgenson's
corporate and noncorporate 'capital stocks over land and all types of
structures in all industries except public utilities ($1,588.5 billion, as
shown' in row 3 of table 6.9). For personalty, the appropriate denomina
tor is the aggregate of Jorgenson's corporate and noncorporate capital
stocks over inventories and all types of equipment in all industries except
public utilities ($960.4 billion, also shown in the table). Division, in row 4
of the table, provides 0.01126 as the effective property tax rate on realty,
appliedto buildings in this study, and 0.00768 as the effective rate on
personaity , applied to machinery and inventories in this study.

Though our study does not include residentiai capital explicitly, it is
nevertheless interesting to compare the 0.01126 business realty rate to a
household realty rate. Table 6.9 shows $31.33 billion of 1977 property
taxes on household realty, including rented and owner-occupied housing.
The February 1981 Survey of Current Business shows $1,705.7 billion as
the appropriate denominator , providing 0.01837 as the effective property
tax rate on housing. Thus the United States, in contrast to the United
Kingdom, for example, imposes higher effective property tax rates on
households than on business. Houses are sold more often than business
realty, so there are longer lags in the reassessment of business property.
In addition, jurisdictions often compete for incoming businesses by offer
ing temporary tax abatements.

In fact, because a firm can bargain with a number of cities before
deciding where to locate, a city might provide a ten-year tax holiday for
the buildings of that firm alone. These property tax abatements lower the
payments of only new entrants, implying that the marginal property tax
rate could be less than the average tax rate calculated here.

Finally, because of the mobility among the many taxing jurisdictions,
followers of Tiebout (1956) might argue that the local property tax
payments must be exactly offset by the value of local public goods in each
jurisdiction. As with other tax calculations in this study, however, our
property tax calculation ignores the possibility of offsetting benefits on
the expenditure side.I8

18. The property tax in each jurisdiction is used to finance local public expenditure
benefits that can offset any disincentive effects of the tax. Fischel (1975) and White (1975)
argue, for example, that communities compete to obtain commercial and industrial prop
erty, implying that a community would be indifferent to the entry of a marginal firm in
equilibrium. If we sought net budget incentive effects, and if this argument were correct,
then the effective property tax rate should be set to zero. The use of nonzero rates can be
taken as a rejection of this argument, or as an attempt to measure purely tax effects rather
than net effects of government activity. See Fullerton .and Gordon (1983) for further
discussion and alternative simulations with and without distorting property taxes.
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6.2.7 Wealth Taxes

Various forms of state and Iocal net wealth taxes and property taxes
have already been reviewed. At the federallevel, article I, section 9 of the
United States Constitution prohibits direct taxation. Since the Sixteenth
Amendment specifically introduced a federal income tax, the constitu
tionality of a federal wealth tax is left in doubt. There is a federal estate
tax, and this section describes some of its features. As specified in chapter
2, however, the estate tax does not enter our calculations.

In 1980 the federal estate tax had agraduated structure' with the
equivalent of a $175,000 initial exemption. The marginal tax rate reached
70 percent for estates over $5 million. Half of an estate was not taxable if
left to a spouse. Estate tax returns were filed for only about 9 percent of
deaths, and only 40 percent of those filing returns had to pay any tax.
These taxes amöunted to less than 2 percent of federal revenue.

The Economic Recovery Tax Act of 1981 specifies a transition period
during which the exemption equivalent is increased and the top marginal
tax rate is decreased. After 1987 there will be no tax on estates up to
$600,000, and the top marginal rate will be 50 percent. AIso, unlimitect'
property can be left to a spouse ~ithout tax. These provisions will
essentially eliminate estate taxes as a source of revenue.

For purposes of this study, the personal wealth tax rates of all three
ownership categories are set to zero. The vectors of wealth tax rates for
each asset are given by the effective propert)' tax rates of the preceding
section. These parameters are summarized in table 6.10.

6.2.8 Household Tax Rates

To estimate weighted-average personal tax rates on marginal increases
in various types of income, we use the tax simulation (TAXSIM) model of
the National Bureau of Economic Research (NBER). The model and our
estimation procedures are described in section 6.2.1, and the estimates
based on these procedures are shown in table 6.11. These marginal rates
appIy to 1977, the most recent year for which TAXSIM calculations are
available. Inflation would have pushed many households into higher
marginal rate, brackets by 1980, but the Revenue Act of 1978 readjusted
the nominal boundaries of the brackets. While explicit recalculation of

Table 6.10 Wealth Tax Rates

Tax-Exempt Insurance
Personal Wealth Tax Households Institutions Companies

wp O O O

Corporate Wealth Tax Equipment Structures Inventories

Wc .00768 .01126 .00768

Source: Own calculations as described in the text.
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Table,6.11 Personal Marginal Tax Rates for 1977

Federal State and
Only Federal

1. Wages .270 .324
2. Dividends .410 .475
3. Interest .271 .325
4. Statutory capital gains .260 .280
5. Realized capital gains .130 .140
6. Accrued capital gains .065 .070

Source: Calculations from NBER's tax simulation (TAXSIM) model. As described in the
text, the statutory capital gains rates of row 4 are halved (because of the increase of basis at
death) to obtain row 5. These rates are approximately halved again (because of deferred
realizations) to obtain row 6.

1980 rates is desirable, we have no procedure that rivals the quaiity of the
TAXSIM procedures for 1977. Thus, the table 6.11 rates are employed for
our 1980 calculations.

For wage income, the federal marginal tax rate from this model is 27
percent, while the combined state and federal rate is about 32 percent.
For interest income, these rates are also 27 percent and 32 percent,
respectively.19 For dividend income, the federal and combined rates are
41 percent and 47.5 percent. To account for the dividend deduction,
these calculations assign a zero tax rate to the dividends received by those
with less than $100 of dividends ($200 for joint returns). These estimates
correspond closely to the dividend rates estimated by Brinner and Brooks
(1981). Their'combined state and federal tax was 43.2 percent for 1953
79 and 49 percent for 1979 alone.

Retained earnings are taxed by the personal income tax only to the
extent that they induce share appreciation over historical cost, and then
only when realized. This deferral advantage clearly depends on the
average length of the holding period or the proportion of gains to be
realized each year. Furthermore, about half of gains are never realized
because of the increase of basis at death. (No capital gains taxes are paid
out of the estate, but the basis for calculating capital gains of the new
owner is set equal to market value at the time of inheritance.) These
considerations reduce the present value of expected taxes on current
accrued capital gains.

With only 40 percent of realized gains taxable in 1979-80, and with a
top marginal rate of 70 percent~ the highest nominal rate of tax on capital

19. Feldstein and Summers (1979) report a 25 percent federal rate on interest income
from the TAXSIM model but use a 35 percent rate on corporate bond interest to account for its
greater concentration in high-income brackets. Without a breakdown of interest receipts in
each bracket, it is appropriate to take the 32 percent combined state and federal tax rate for
use in this study.
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gains would be 28 percent. NBER's TAXSIM model places the federal
capital gains rate at 26 percent, ref1ecting a very high concentration of
capital gains in the high-income brackets. To account for state taxes, we
use 28 percent as the combined nominal statutory rate.20

In other studies of taxes in the United States, a common assumption is
that this nominal rate is halved owing to the deferral advantage and
halved again owing to the increase of basis at death. It is sometimes
argued that the resulting 0.07 effective tax rate on accrued capital gains is
still too high, because investors can selectively realize their losses and
hold onto their gains.

To account for deferral in this study, we multiply the capital gains rate
by the effective accrued tax (EAT) ratio found in chapter 2:

( ) A · ~6.8 E T ratlo = --,
x. + Pp

where X. is the proportion of accrued gains realized each year and Pp is the
investor's rate of discount. Suppose that X. is set to 0.1, reflecting an
average lag of ten years between accrual and realization. The proper
discount rate is the investor's nominal after-tax interest rate, a rate that
depends on the combination under consideration. As an illustration,
consider the fixed-r case. For the particular calculation where inflation
adds 1T/(1 - in) to nominal interest rates, r is 0.05, and 1T is 0.0677, the
nominal interest rate is 0.155 before tax. If the investors are households
with the 0.325 marginal tax rate on interest income, their interest rate is
0.105 after tax. With this discount rate, the EAT ratio is 0.539, and the
capital gains rate is still approximately halved owing to deferral. In our
calculations the ratio is endogenous because it depends on Pp , the
personal discount rate, which depends on inflation and the ownership
category.

In this study we further halve the capital gains rate to account for the
increase of basis at death and the selective realization of losses . This
adjustment cannot be justified on solid empirical grounds, but it does
make our procedures comparable to those of other United States tax
studies that have adopted the same assumption.21

We turn now to the treatment of banks. In general, we assume that
banks are financial intermediaries through which households hold part of
their ownership of corporate capita!. Since bank holdings of corporate
equities are small enough to be safely ignored, we use the personal tax
rates described· above for all household dividend income and capital
gains ..

20. Because the TAXSIM model has complete tax return information with complete tax
law specifications, the estimated nominal rate would reflect the alternative tax limitations
and the inc1usion of untaxed gains in the minimum tax calculations.

21. See, for ex·ample, Feldstein and Summers (1979), Fullerton et al. (1981), and
Feldstein, Poterba, and Dicks-Mireaux (1983).
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H~useholds' purchases of bonds, however, account for only part of
the~r ultimate ownership of debt-tinanced corporate investment. They
also make deposits at banks, which, in turn, use those funds for loans to
corporations in the forms of mortgages, commercial paper, acceptances,
and bond purchases. If all of these corporate interest payments flowed
through the intermediaries to households in a taxable form, then we
could just add bank holdings of corporate debt to the household sector
and tax it all at the 0.325 combined household rate on interest receipts.
Since individuals in 1980 received no interest on demand deposits (check
ing accounts) and sometimes received low interest rates on time depo'sits,
we could imagine three alternative treatments of the taxation of interest
payments made by companies to banks. The tirst alternative represents a
strict adherence to the general procedures of chapter 2, intended for use
by all four countries. The second alternative follows the spirit of those
procedures but accounts for interest ceilings on time deposits, found
primarily in the United States. The third alternative follows a different
view taken by Feldstein and Summers (1979).

Bank assets such as corporate debt are not tied to particular liabilities
such as time deposits or demand deposits. As a result, all three alterna
tives employ information on total time and demand deposits for a break
down of bank holdings of corporate debt. In the tirst alternative, time
deposits are a conduit through which all corporate returns are paid out in
the form of interest that is fully taxable at the household level. This
procedure ignores the differential between the rate earned on corporate
loans and the rate paid to depositors. Demand deposits, on the other
hand, are a conduit through which all corporate returns are used by the
bank not to pay interest, but to provide services to depositors. House
holds receive liquidity in the form of check writing and other banking
services, but they are not taxed on this form of return to their investment.
We thus assign a ~ero tax rate to the return on the share of households'
corporate debt held through demand deposits, and a 0.325 rate to all
other holdings of corporate debt.

For specitic estimates, we use statistics on the ownership of corporate
debt from table 6.18 of the next section. Of the $528.7 billion held by
households in 1980, $285.6 billion was in commercial banks and $83.6
billion in savings institutions. Essentially all of the last category repre
sents time deposits, taxed at the household rate. For commercial banks,
Flow of Funds data reveal that their $1,306.2 billion total liabilities
included $306.4 billion (or 23.5 percent) in demand deposits, $462.0
billion (or 35.4 percent) in small savings and time deposits, and the rest
(or 41.1 percent) in other large accounts with no ceilings. We apply these
percentages to the bank holdings of corporate debt. Following the. tirst
alternative, the overall household rate is calculated as 0.325, the tax rate
on interest, times the proportion of debt not in demand deposits:
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(6.9) m = .325[528.7 - (.235)(285.6)] = .284.
528.7

The second alternative recognizes that regulatory ceilings affect the
interest paid by both commercial banks and savings institutions. Each
maturity has aseparately assigned ceiling, but the average rate paid on
savings and small-denomination time deposits was 7.88 percent in 1980,22
Since the unconstrained money market rates were about 12 percent in
1980, there existed a considerable interest differential that was ignored by
the first alternative. In the spirit of the first alternative, however, we can
treat these small savings deposits as generating nontaxable services for
depositors. They might not receive check-writing services, but there are
few withdrawal constraints, and the banks provide other liquidity ser
vices. In this view the interest differential does not generate pure profits
for the bank, because competition for customers would encourage banks
to extend their hours, open more branches, or provide gifts for new
depositors. Since demand deposits and the interest differential on savings
deposits represent nontaxable returns to households, the figures above
can 'be used to calculate the overall household rate.

(6.10)
. .325[C~~8)(184.6) + 277.2]

m = = .245
528.7 '

$ Billion at
Commercial Banks

Commercial
BanksType of Deposit

22. In 1980, the maximum interest rates payable on time and savings deposits at
federally insured institutions were:

Savings
Institutions

28.5

196.1
17.2
11.1
7.6

27.9
17.8
2.5

152.8

5.25
5.75
6.00
6.50
7.25
7.50
7.75

5.50
6.00
6.50
6.75
7.50
7.75
8.00

Savings
90 days to 1 year
1 to 2.5 years
2.5 to 4 years
4 to 6 years
6 to 8 years
8 years or more
6 month money market

certificates
2.5 year variable

ceiling deposits
under $100,000

The ceiling on six-month money market time deposits was the auction average from most
recently issued six-month United StatesTreasury bills. This rate varied throughout the year
but reached 15 percent in December 1980. The ceiling for 2.5 year deposits was fifty basis
points below the 2.5 year Treasury rate. This long-term rate varied around 11 percent during
the year, substantially less than the short-term rate just mentioned. These regulations were
in a state of transition, owing to the March enactment ~f the Depository Institution
Deregulation and Monetary ControI Act of 1980. This new law imposes more consistent
reserve requirements, broadens the powers of savings institutions to invest in corporate
securities and to offer che<;king services, and orders a phaseout and ultimate elimination of
interest rate ceilings. The authorities to impose ceilings on deposits by any of the federal
financial institutions regulatory agencies are repealed as of 31 March 1986.
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where 184.6 == 83.6 + (.354)(285.6) is the part of households' corporate
de~t held in savings accounts, and 277.2 == 528.7 - [184.6 + (.235)
(285.6)] is the part not in savings or checking accounts.

The third alternative corresponds to the procedures used in Feldstein
and Summers (1979). They argue that corporate interest receipts of the
bank, when not paid out to depositors, are taxed as equity income to the
b'ank's shareholders. In other words, banks earn monopoly profits that
are not competed away either in the form of interest or in the form of
additional services. The assumption of monopoly profits is left unex
plained. For the combined rate or tax on banking income, Feldstein'and
Summers used an estimate of 0.561, reflecting the statutory corporate tax
rate plus additional personal taxes on dividends paid to bank share
holders. With this estimate, the total tax on household and bank receipts
of corporate bond interest is another weighted average:

(6.11)

.325[C~~8)(184.6) + 277.2]

+ .561 [( 12 ~; .88 ) (184.6) + (.235)(285.6)]

m == , == .383.
528.7

In this equation the household rate is applied to the interest actually
paid on time deposits, and to 'direct ownership, while the bank's share
holders ' rate is applied to the retained interest differential on time
deposits plus all interest earned on funds in demand deposits.

The different approaches may be further explained as follows. A
marginal tax rate 'measures the increased tax associated with a marginal
dollar of income. However, interest income iK can increase either be
cause of an increase in the interest rate i or because of increased invest
ment in assets K. In this study we are concerned with a marginal increase
in corporate capital K, financed in the same proportions as existing net
capita!. With this assumption, a proportion of additional savings is de
posited in banks that use the funds for loans to corporations. Some of the
ensuing interest must be used to pay interest on the additional time
deposits (with a 0.325 tax rate on household interest receipts), some must
be used to service the additional time and demand deposits (with a zero
tax rate), and some might be retained as monopoly profits to the owners
of the banks (with a 0.561 corporate tax rate).

Feldstein and Summers, however, were concerned with a different
margin. They measured the additional tax associated with increases in
inflation and resulting increases in the nominal interest rate. Without any
additional dollar deposited, there is no need for the bank to incur costs
through services on the extra deposit. Furthermore, interest-rate ceilings
prevented banks from paying higher interest themselves. As a result of
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the monopoly power assumption, all of the extra interest represents
additional income to the banks and is taxed at the banks' cQrporate rate.23

Finally , this study is concerned with the total tax wedge on a nonfinan
cial corporate investment. While monopoly profits of the bank might be
part of the wedge between the gross return on the nonfinanciai invest
ment and the net return of the ultimate saver, it is not clear that any of this
monopoly wedge should be counted in our tax wedge. Any tax on these
profits could be described as a tax on the financial activity rather than on
the nonfinanciai corporate investment.

Still, all three views have something to recommend them. We will take
the central estimate of 0.284 as our household tax rate on interest income
in the standard case. The lower rate of 0.245 will be used with an
alternative "low tax" set of parameters, and the 0.383 rate will be used
with an alternative "high tax" set of parameters.

6.2.9 'Tax-Exempt Institutions

A deduction from personal tax is allowed for all employer and em
ployee contributions to "qualified" retirement accounts, including
Keogh and IRA accounts. A qualified pension must be nondiscrimina
tory and must meet certain other legal requirements for tax-exempt
status. Not more than 20 percent of an employee's gross earnings may be
placed in such an account and deducted from taxable income. The
earnings of these pension reserves are also untaxed, but all retirement
income is taxed when paid out. If the individual's marginal tax rate is
unchanged after retirement, then this treatment is equivalent to that of a
consumption tax. Thus the appropriate personal rate on this form of
saving is zero.

Contributions to nonqualified pension plans, on the other hand, are
not deductible in determining taxable income. The earnings on these
nonqualified pension funds are untaxed until retirement benefits are
paid, however, so these earnings have the advantage of tax deferral. One
could think of the deferred personal income tax as an element in the
taxation of nonqualified pension reserves. This treatment would require a

23. The two margins for effective marginal tax rates have different implications for
behavior. To determine desired investment, individuals presumably want to know the extra
tax associated with the marginal investment. Corporations receive investment tax credits
and accelerated depreciation at historical cost on this marginal investment, and banks must
pay the going rate of interest on the marginal deposit. By contrast, the extra tax associated
with a marginal change in the interest rate does not involve any new credits or depreciation,
or any new deposits. Bank interest might not increase, because of the ceilings. However, it is
not clear that individuals can do anything about the extra tax associated with a marginal
change in the inflation rate and the interest rate. Rather, if the inflation rate changes,
individuals want to know the new extra tax associated with the marginal investment,
including the ITC, accelerated depreciatian at historical cost, and taxes on the interest of the
new deposit.
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present value calculation for retirement taxes, including a figure for the
ave'tage time between pension earnings and pension benefits. A long
postponement of tax and a high discount rate would imply a low effective
tax on these pension earnings. Furthermore, the relative size of these
nonqualified pensions is extremely small. Feldstein and Summers (1979)
use zero for the effective personal rate on all pension income, and we
make the same assumption here.

Nonprofit institutions also pay no tax on interest or dividend receipts.
The m and z parameters for these groups are zero. Unfortunately, the
Flow ofFunds data include nonprofit institutions in the household sector.
Sections 6.3.4 and 6.3.5 discuss ways of moving nonprofit institutions
from the household category to the tax-exempt category.

6.2.10 Insurance Companies

Households receive investment income indirectly through insurance
companies, and this income is taxed through a complicated set of provi
sions. In order to make sense of these provisions, this section breaks them
down into corporate taxes on life insurance companies, corporate taxes
on nonlife insurance companies, and personal taxes on amounts paid out
by insurance companies. The particularly complicated, and seemingly
arbitrary, taxation of life insurance companies is explained below by
describing it in historical context.

First consider only the personal taxes on individual saving through life
insurance. Individuals use after-tax income to pay insurance premiums,
but no personal tax is due on accruals of interest to the reserves or on
benefits paid on the death of the insured. If there were no corporate tax,
then this treatment would correspond to the prepayment plan of a con
sumption tax.24 If benefitsare taken before the death of the insured, there
is the possibility of a personal tax liability on earnings of the account
that is, benefits in excess of paid-in premiums. In this case insurance
savings get the same deferral advantage as the nonqualified pension
discussed in section 6.2.9. As mentioned there, a long postponement of
tax, high discount rate, and/or a low personal rate after retirement can
justify ignoring this personal tax as well.

For these reasons, we set the personal tax on insurance saving at zero.
Insurancecompanies do, however, pay a corporate income tax. Consider
the taxation of dividends and capital gains, followed by the taxation of
interest income.

Since 85 percent of intercorporate dividends are excludable, the effec
tive tax on insurance company dividend receipts is 0.15 x 0.46, or 6.9

24. See Blueprints for Basic Tax Reform (U.S. Department 'of the Treasury 1977) for
thorough descriptions of prepayment plans and qualified accounts.
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percent.25 On realized capital gains, insurance companies pay the corpo
rate statutory rate of 28 percent. We assume that insurance companies
expect to realize 10 percent of their gains each year, and we use equation
(6.8) above to calculate the effective rate on accrued capital gains. This
rate depends on the discount rate and thus on the insurance company's
marginal tax rate. However, when the EAT ratio of equation (6.8) is
about one-half, the effective rate on accrued capital gains is about 14
percent.26

For interest income, insurance companies other than life insurance
companies basically are taxed like other corporations. Feldstein and
Summers (1979) take this to mean that these companies pay the 0.46
corporate rate on all interest income, and that their stockholderspay
dividend taxes if the income is distributed or capital gains taxes if it is
retained. Feldstein and Summers use 0.561 as the combined corporate
and personal tax on insurance company income. Again, however, this
procedure assumes that the extra capital income is generated by an
unanticipated increase in the nominal interest rate. The relevant margin
for our purposes is an increase in capital assets. The extra tax then
depends on how the (nonlife) insurance company obtained the additional
assets. .

In our international comparison of marginal tax rates, we take a 1
percent increase in the existing capital stock, used wherever capital is
currently used and owned wherever capital is currently owned. In gen
eral, individuals proportionately increase their holdings through all con
duits, including direct ownership, banks, pensions, and insurance com
panies. Since insurance companies are a category of ownership, we posit
an increase in their capital assets. If they make such investments out of
their net earnings, without any additional reserves or expenses to deduct,
then a tax of 0.561 might well be paid on the resulting income. However,
the personal tax (associated with the difference between 0.561 and 0.46)
would have to be paid on those earnings in any case. The only extra tax
associated with this additional investment is the 0.46 corporate rate. If,
instead, we explain the additional assets by suggesting an overall increase
in the insurance business, then insurance companies would finance in
vestments out of premiums but would incur additional reserves and
expenses. They might pay no additional tax if there are no excess profits
on their new operations. In light of all these considerations, the simplest

25. Note that here we use the 0.46 federal corporate tax rate rather than the 0.495
combined corporate tax rate. State and local governments typically impose premium taxes
(on the consumer's purchase of life insurance services) rather than income taxes (on the
investment income of the life insurance corporation).

26. For individuals, we cut the statutory capital gains rate of 0.28 in half to account for
the increase ofbasis at death. We used the resulting 0.14 rate in (6.8) to get effective rates of
about 7 percent. Since insurance companies do not have that advantage, their 0.28 statutory
rate is used directly in (6.8) to get effective rates of about 14 percent.
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and'-probably most appropriate marginal tax rate for nonlife insurance
interest income is the 0.46 corporate rate. This rate is used with our
standard parameters for the small portion of corporate debt held by
nonlife insurance companies. The lower rate of zero will be used with our
alternative "low tax" set of parameters, and the 0.561 rate will be used
with our "high tax" set of parameters.

The taxation of life insurance companies is more complicated because
of two special factors that exist only for life insurance companies or that
become particulaily acute only for them.27 First, annual accounting would
provide a particularly bad measure of life insurance income. While the
income and expenses of most businesses are fairly close to concurrent,
the life insurance transaction earns premiums many years before it is
terminated. At the same time, long-run profitability of the insurance
transaction can be ac~urately predicted by using mortality tables, and
reserves can be set aside for those future death benefits. For these
reasons , reserves are counted as a liability, income on the reserves is
counted as a required expense för those future benefits, and annual tax
calculations can use income on required reserves as a current deduction.
Without legally specified allowances for reserves, however, life insurance
companies could greatly affect their own taxable income through their
choice of mortality and interest assumptions.

Second, the taxation of life insurance companies is complicated by the
perceived need for maintaining the competitive balance between stock
and mutual companies. The measured income of a stock company might
be taxed at corporate rates before distribution of net earnings to share
holders, but the mutual company has no owners other than the policy
holders who mutually insure each others' lives. Mutual companies would
receive an unfair advantage if they were allowed to describe distributions
as premium reductions and thus avoid corporate taxes.

The history of life insurance taxation reflects various attempts to
embrace these special factors. From the beginning of the corporate tax
unti11920, life insurance companies were subject to ordinary principles of
taxation. That is, they included premiums and investment income, and
they deducted operating expenses, sums paid out on insurance contracts,
and net additions to policy reserves. Reserves were self-determined, and
dividends were deductible if applied to current premiums. Capital gains
were made nontaxable in 1921, and reserve interest requirements were
limited to a uniform 4 percent rate. The company's actual interest re
quirements were not considered, but the 4 percent allowance changed
several times since 1921. Mutual and stock companies were made compa
rable by eliminating the deduction for policyholder dividends.

27. The following discussion derives largely from the thorough treatment of the taxation
of life insurance companies providedo by McGill (1967). For more recent discussion, see
Aaron (1982, 1983).
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After 1942 the Treasury determined the excludable portion of invest
ment income for each company, the "secretary's ratio," based on a
weighted average of the company's actual interest requirements and an
assumed interest rate of 3.25 percent. At various times when actual
interest rates fell, the secretary's ratio exceeded one, and no taxes were
paid by life insurance companies. The fixed 3.25 percent rate was
dropped in 1949 so that reserve allowances could reflect the low actual
rates then in effect. Reserve allowances were dropped altogether in 1951,
but the statutory rate was reduced such that taxes would be the same as if
the previous rates had applied with a secretary's ratio of 87.5 percent for
all companies.

The Life Insurance Company Income Tax Act, passed in 1959, re
verted to a modified version of the total income approach used before
1921. The major features of this act are still in effect. Premiums, invest
ment income, and capital gains are all includable, while expenses, div
idends to policyholders, and special reserve allowances are all deductible.
Dividends to sharehoIders are not deduetible. The company's tax is
caleulated in four "phases," but we assume that the firm is taxed under
phase I. (Phase II taxes part of the underwriting gains, phase III taxes
distributions not already taxed under phase II, and phase IV separates
capital gains so that their tax is not offset by operating losses. )

Phase I calculates the investment yield as the difference between gross
investment income and deductions for expenses, state and Ioeal taxes,
depreeiation, and depletion. CaU this investment yield iK, the product of
an interest rate and assets owned by the life insurance company. Reserve
interest requirements are determined for each COlnpany in a formula with
several steps. First, the "adjusted reserve rate" (arr) is found as the lesser
of the company"s current rate of return (i) and the average rate of return
for the past five years. Next, the "average reserve interest rate" for all
companies is derived from various assumptions. This average rate
assumption has remained close to 0.03 and has not changed in response to
inflation. Finally, the "adjusted life insurance reserves" are calculated by
assuming that each percentagepoint by which the company's adjus,ted
reserve rate (arr) exceeds the average interest rate (0.03) implies a 10
percent reduction in required reserves. If actual reserves are denoted R,
then adjusted reserves are R[l - 10(arr - .03)]. This formula is often
called the "ten-to-one rule," or the "Menge formula" after its instigator.
The company can deduct the adjusted reserve rate on these adjusted
reserves.

(6.12) Taxable income = iK - (arr)R[l - 10(arr - .03)].

Thus, if our margin is an increase in K with no change in actual reserves,
the interest rate i, or the adjusted rate arr, then the additional capital
income is taxed at the 0.46 corporate rate, and that is the end of it. As in



231 The Tax System

the ~as~ of nonlife insurance, we could use 0.46 as the extra tax, assuming
that'the additional assets were financed out of net earnings (and that any
additional personal tax would have had to be paid on those earnings in
any case). Or again, as in the case of nonlife insurance, we can explain the
additional assets by suggesting an overall increase in the life insurance
b;usiness. The life insurance company finances investments out of pre
miums but incurs additional expenses in obtaining and servicing the
additional policies. It must hire more salesmen, clerks, and investment
analysts , and it might pay no additional tax if there are no excess profits
on its new operations. Thus a tax rate of zero will again be used with our
"low tax" set of parameters.

Suppose instead that all assets are held only for reserves, including the
marginal increase in K. Suppose also that the adjusted reserve rate equals
the actual interest rate. Since R = K and arr = i, equation (6.12) can be
multiplied by 0.46 and simplified.

(6.13) Tax = 4.6(i - .03)iK.

This simpler formula is used by Feldstein and Summers (1979) and others
to compute life insurance taxes". When those authors calculate the extra
tax for a change in i, they differentiate (6.13) with respect to i and obtain
4.6(2i - .03) as the extra tax on K. They use i = 0.07 to get a tax rate of
50.6 percent, but at the 1980 interest rates of approximately 0.12, this tax
rate would be 96.6 percent.28

The problem, of course, is" that regulatory authorities have not changed
the 0.03 average reserve rate in response to inflation and higher interest
rates. The increase in i serves to increase both the taxable income iK and
the effective tax rate 4.6(i - .03).

Our margin, however, concerns not an increase in the interest rate i,
but an increase in the capital stock K. From (6.13), the tax rate on interest
income iK is equal to 4.6(i - .03). With i = 0.07 this rate is 18.4 percent,
and with i = 0.12 this rate is still only 41.4 percent. For 1980 interest rates
and actual inflation rates, we could just use this tax of 41.4 percent.
Another problem arises, however, when we calculate effective tax rates
under assumptions of different inflation rates: How would inflation affect
the nominal yield?

Suppose first that i = r + 7T/(1 - iii) such that real after-tax returns are
constant by assumption. Where r is fixed at 0.05, our model assumes that
nominal interest rises by the increase in inflation rate divided by unity
minus the average personal tax rate over debt and equity (0.3559). In this
case, the 4.6(i - .03) tax rate becomes (.092 + 7.147T), equal to 0.092
with no inflation, 0.5755 with the actual United States inflation, and

28. This description of Feldstein and Summers (1979) is only slightIy different from their
actual procedures, because they used the then-current corporate rate of 0.48, and took the
difference between the tax at i = .07 and the tax at i =" .08, rather than differentiating.
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0.8062 with 10 percent inflation. The tax rate skyrockets because inflation
adds more than point-for-point to the nominal interest rate within the
effective tax rate formula. These rates will be used with our "high tax" set
of parameters.

On the other hand, we might not believe that counterfactual scenario.
In particular, the fixed 3 percent allowance is not consistent with a ceteris
paribus change in 1T. With 10 percent inflation and 20 percent nominal
interest rates, insurance companies would successfully lobby for a change
in the law or at least a change in the fixed 3 percent allowance. Fur
thermore, Summers (1982) finds that actual interest rates hardly rise with
inflation, if they rise at all. Our assumption of constant after-tax returns
requires that inflation adds more than point for point to interest rates, but
Summers finds evidence that a point-for-point relation is a high upper
bound. Indeed, r = 0.05, 1T = 0.0677, and i = r + 'TT provides a 0.1177
nominal interest rate, very close to the 12 percent figure mentioned above
for 1980. In this case, the 4.6(i - .03) tax rate becomes (.092 + 4.61T),
equal to 0.092 with no inflation, 0.403 with actual inflation, and 0.552
with 10 percent inflation. These rates will be used with our "standard" set
of parameters.29

Insurance companies have recognized that their taxes rise with infla
tion. Partly in response to this effect, insurance companies have discov
ered and increased their use of tax loopholes such as "modified coinsur
ance." Under this arrangement, the life insurance company can reinsure
its policies with another company while retaining the assets associated
with those policies. Money changes hands in complicated ways, but the
funds left with the original insurer are not called investment income. As a
result, they are taxed at a lower rate. Table 6.12 shows recent revenues
from life insurance companies in the last column. These revenues are
generally increasing through the early 1970s but increase faster in the late
1970s with inflation. After 1979, when modified coinsurance was dis
covered, revenues suddenly fall.

Finally , the pension fund business of life insurance companies is not

29. We do not use the 0.46 rate that results from the assumption that life insurance
companies invest out of net earnings with no change in actual reserves. Instead, the authors
of all four country chapters agreed to assume that the additional investment comes from
individuals saving through new life insurance policies. This assumption implies that the tax
is zero if expenses exhaust the income from the new policies, or that it is from equation
(6.13) if we ignore expenses other than the allowance for adjusted reserves. Still, however,
the 0.46 rate might be justified from the 4.6(i - .03) formula if all assets are held for reserves
and if the interest rate is a fixed 13 percent at any inflation rate. The use of a 0.46 tax rate on
interest income would also be more compatible with the rates on dividends and capital gains
discussed above. All forms ofinvestment income enter the "yield," and the Menge formula
determines the assumed split between the company and the policyholders. The fraction
attributable to the company is multiplied by total dividends, and the company can exclude
only 85 percent of its resulting share of total dividends. Thus the tax on dividends should
really be 15 percent of whatever rate comes out of the Menge formula.
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Table 6.12 Seleeted Data on Pensions and Life Insurance
($ billion in current prices)

Life Insurance Companies

Private Life Federal
Pension Pension Insurance Income

Year Reserves Reserves Reserves Taxes

1965 59.2 27.3 98.9 0.741
1966 66.2 29.4 103.5 0.883
1967 74.2 32.0 108.2 1.040
1968 83.1 35.0 112.9 1.174
1969 90.6 37.9 117.8 1.237

1970 97.0 41.2 123.1 1.232
1971 106.4 46.4 129.4 1.451
1972 117.5 52.3 136.1 1.544
1973 126.5 56.1 143.5 1.803
1974 133.7 60.8 150.1 1.915

1975 145.2 72.2 158.6 1.910
1976 160.4 89.0 166.8 2.209
1977 181.5 101.5 178.1 2.526
1978 202.2 119.1 189.8 2.994
1979 223.5· 139.2 202.0 3.269
·1980 256.9 165.8 213.5 2.551

Source: Flow of Funds and Life Insurance Fact Book.

taxable. Table 6.12 shows not only the very rapid growth of private
pension reserves in the first column, but also the rising pension reserves
of life insurance companies in the second column. These pension reserves
made up 22 percent of total life insurance reserves in 1965, 25 percent in
1970, 31 percent in 1975, and 44 percent in 1980. These assets of pension
funds administered by life insurance companies are included in the tax
exempt category when we look at holdings of each group in section 6.3.5.

The final step is the averaging of the tax rate for life insurance with the
tax rate for other insurance. As shown in section 6.3.5, all insurance
companies hold $133.1 billion of corporate debt that is not attributable to
pensions. Life insurance companies hold 84.4 percent of this total, and
other insurance companies hold the remaining 15.6 percent. Table 6.13
summarizes our tax rate findings for all our ownership categories. For
insurance companies, we use a weighted average of life insurance and
other insurance companies found in the two preceding rows. The "low
tax" parameter for both types of insurance is a zero rate, so the average is
a zero rate. The "standard" tax rate for life insurance is (.092 + 4.611')
and for other insurance is 0.46, so the weighted average is (.149 +
3.8811'). The "high tax" rate for life insurance is (.092 + .71411') and for
other insurance is 0.561, so the weighted average is (.165 + 6.0311').
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Table 6.13 Summary of Tax Rates by Ownership Category

Interest Income

Low-
Rate Rate on Rate on
Alter- Standard High-Rate Divi- Realized

Owner native Parameters Alternative dends Capital Gain

Householös .245 .284 .383 .475 .14
Tax-exempt

institutions O O O O O
Insurance

Life O .092 + 4.6'1T .092 + 7.14'1T .069 .28
Other O .46 .561 .069 .28
Total O .149 + 3.88'1T .165 + 6.03'1T .069 .28

Source: Derived and described in the text.

Finally , note that the tax rate for exempt institutions is always zero and
that the tax rate for households has standard, low, and high alternatives
given by equations (6.9), (6.10), and (6.11), respectively. All ofthese tax
rates are listed in table 6.13.

6.3 The Structure of the Capital Stock and Its Ownership

6.3.1 Data Limitations

With the statutory tax parameters of section 6.2, we can calculate
effective tax rates for each of the eighty-one combinations involving three
assets, three industries, three sources of· finance, and three ownership
categories. Then, with the proportion of capital stock attributable to each
of the eighty-one combinations, we can calculate various types of
weighted averages. This section derives the weights for averaging these
effective marginal rates. Sectian 6.3.2 describes a three-by-three matrix
for the amount of each asset used in each industry. These nine numbers
derive from Jorgenson's more detailed capital stock data that were used
in sections 6.2.3,6.2.4, and 6.2.5 to average depreciation and investment
grants over thirty-four assets for each of our three industries'. Section
6.3.3 describes another three-by-three matrix for the sources of finance
used in eachindustry. While Flow of Funds data do not provide an
industry breakdown of retained earnings, new equity, and new debt
issues, we use data on the market value of debt and equity in each
industry to derive these nine separate numbers.

Section 6.3.4 describes the ownership of corporate equity, and section
6.3.5 describes the ownership of corporate debt. A number of studies
discuss the corporate shares, dividends, capital gains, and interest income
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of institutions and households in different income brackets, but none
traces that ownership through to the industry or asset of origin .30 Indeed,
such a study for the United States would face enormous difficulties
dealing with the ownership of conglomerate corporations and with inter
corporate shareholdings. (The chapter for Germany describes a study of
the ownership of financial claims by industry, made possible by the lesser
degree of conglomeration.) In any case, when we take the three own
ership proportions for debt in the United States and apply the three
equity ownership proportions to both retained earnings and ne\v equity
issues, we have another three-by-three matrix of ownership for each
source of finance. Finally , the three matrixes can be appropriately multi
plied together to produce eighty-one proportions. In doing so, we assume
that all assets in a particular industry are financed in the same way, that all
owners hold debt from the different industries in the same proportions,
and that all owners hold equity from the different industries in the same
proportions.

6.3.2 Capital Stock Weights

The most thorough and detailed capital stock data available for the
United States are those described in Jorgenson and Sullivan (1981) and
Fraumeni and Jorgenson (1980).31 Their basic procedure starts with gross
investment in the 1963 and 1967 "capital flows tables" from the Survey of
Current Business. Though these matrixes are not available on an annual
basis, the Commerce Department does provide enough information to
construct a vector of investment by industry and a vector of investment by
asset for each year. These vectors can be taken as row sums and column
sums of underlying annual capital flow tables. For every year back to
1929, they take the 1963 gross investment matrix and scale each row so
that its total equals the investment for that industry in that year. They
then scale each column so that its total equals the investment for that
asset in that year, and they iterate between row and column scaling until
they have an investment matrix for that year that is consistent with the

30. See, for example, the 1962 Survey of Consumer Finances, done for the Federal
Reserve Board by Projector and Weiss, and the 1974 Survey of Current Business study of
stockownership trends, done by Blume, Crockett, and Friend.

31. Alternative publishedcapital stock data are available in Kendrick (1976). He in
cludes much detailon industry, government, and personal wealth, but corporate capital is
not segregated, and 1973 is the most recent year. Since machinery, buildings, and invento
ries make up the only three assets considered in this study, we effectively ignore investments
in land, investments in R&D, and investments in goodwill through advertising. Since
manufacturing, other industry, and commerce make up the only three industries considered
in this studyas described in chapter 2, we effectively ignore all investments in agricu1ture,
mining, crude petroleum, financial business, real estate, and government enterprises. Trade
and services fall into the commercial category, while construction, transportation, com
munications, and utilities are aggregatcd inta other industry.
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two investment vectors. This procedure of iterative row and column
scaling is described in Bacharach (1971).

From this procedure they obtain gross investment for each asset in each
industry back to 1929. They then use Hulten-Wykoff depreciation rates
for each of the thirty-four assets, found in table 6.5, to calculate a capital
stock matrix by the perpetual inventory method. For each asset-industry
cell, they add gross investment from each year and subtract depreciatiön
in each year up through 1977 to get net capital stock in that year. These
capital stock data are particularly weIl suited for our purposes not only
because of the great asset and industry detail, but also because they are
designed to be consistent with Hulten-Wykoff depreciation rates used
elsewhere in this study.32

The 1977 capital stock matrix, aggregated to our assets and industries,
is shown in. table 6.14. The total corporate capital in these categories
(excluding land) is $1,702 billion, as shown in the fourth row of the table.
Of this total, $746 billion or 44 percent is in manufacturing, $530 billion or
31 percent is in other industry, and $426 billion or 25 percent is in
commerce. Of the capital in manufacturing, most is in buildings, but a
surprisingly high proportion is held in the form of inventories. Since other
industry includes utilities, the predominant share of capital is in build
ings, followed by machinery. Our commercial category includes retail
and wholesale trade, so the predominant share of capital is in buildings,
followed by inventories. The proportion of capital in each of these nine
cells is shown in parentheses in the table, and we assume that these
proportions were t~e same in 1980 as in 1977.

6.3.3 Sources of Financial Capital

Data from the Flow of Funds are' used in table 6.15 to estimate the
proportions of corporate investment financed through retained earnings,
new equity, and debt. The sector is defined as "nonfinanciai corporate
business," which would include not only manufacturing, but other indus
try and commerce as weIl. This data source does not disaggregate by
industry. The first column gives gross internai funds on a national income
accounting basis for 1970 to 1979. This definition corresponds to a mea
sure of cash flow in the corporate sector, not a measure of economic
profits.

The second column of table 6.15 provides net new equity issues for
1970-79. The third column shows the net increase in liabilities from debt
instruments, including corporate bonds, mortgages, acceptances, com
merciaI paper, finance company loans, United States government Ioans,
bank loans not elsewhere classified, and tax-exempt bonds. The propor
tions at the bottom of table 6.15 are remarkably similar to those for the

32. The land and inventory figures were obtained somewhat differently by Dale Jorgen
son and his colleagues but are still based ultimately on Commerce Department data.
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Table 6.14 Corporate Capital Stock by Asset and Industry
($ billion in 1977; proportions in parentheses)

Sector

Asset Manufacturing Other Industry Commerce Total

Machinery 147.65 164.32 70.60 382.57
(.0867) (.0965) (.0415) (.2247)

Buildings 368.92 335.39 212.44 916.75
(.2167) (.1970) (.1248) (.5385)

Inventories 229.79 29.94 143.33 403.06
(.1350) (.0176) (.0842) (.2368)

Subtotal 746.36 529.65 426.38 1,702.39
(.4384) (.3111) (.2502) (1.000)

Land 52.83 23.44 33.65 109.91
Total 799.19 553.09 460.02 1,812.30

Source: Aggregation from unpublished data described in Jorgenson and Sullivan (1981)
and in Fraumeni and Jorgenson (1980).

Table 6.15 Sources of Finance for Nonfinancial
Corporate Business, 1970-79

($ billion in current prices; proportions in parentheses)

Gross Net New Debt
InternaI Equity Instru-

Year Funds Issues ments Total

1970 58.9 5.7 35.0 99.6
(.59) (.06) (.35)

1971 68.6 11.4 33.8 113.8
(.60) (.10) (.30)

1972 80.8 10.9 47.2 138.9
(.58) (.08) (.34)

1973 83.8 7.9 65.2 156.9
(.53) (.05) (.42)

1974 75.7 4.1 78.0 157.8
(.48) (.03) (.49)

1975 106.8 9.9 28.0 144.7
(.74) (.07) (.19)

1976 125.3 10.5 50.2 186.0
(.67) (.06) (.27)

1977 139.9 2.7 77.2 219.8
(.64) (.01) (.35)

1978 148.8 2.6 92.2 243.6
(.61) (.01) (.38)

1979 158.3 3.5 110.1 271.9
(.58) (.01) (.40)

Average (.602) (.048) (.349)

Source: Flow of Funds Accounts, Board of Governors of the Federal Reserve System,
Sector Statements of Savings and Investment.
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other countries in this study. In the United States , 60 percent of corporate
investments are financed by internai funds, 35 percent by debt, and only
4.8 percent by new share issues.

Because "internai funds" in this table is just a measure of cash flow, it
takes no account of the fact that inflation reduces the real value of
outstanding debt. In table 6.15, the sum of "internai funds" and "new
equity issues" understates equity finance by the amount of this infiation
induced gain to equity holders. However, while inflation affects the
validity of the debt-equity breakdown in table 6.15, it does not affect the
validity of the relation between retained earnings and new share issues.
Thus we use table 6.15 for the equity breakdown, but we obtain debtl
equity ratios elsewhere.
\ An industry breakdown for debt and equity is available with data from
the COMPUSTAT tape of the Standard and Poor's Corporation. This data
tape contains balance sheet information on 2,484 publicly traded cor
porations, including firms with securities traded on the New York Stock
Exchange, the American Stock Exchange, and over the counter. This
tape was used by Gordon and Malkiel (1981) to estimate the economy
wide ratio of the market value of debt to the market value of debt plus
equity. Since the information on each corporation also includes its pri
mary industry of operation, we can reproduce the Gordon and Malkiel
procedures to get a similar ratio for each of our three sectors. For each
corporation on the tape, we first determine the industry with which it is
associated . Most of these disaggregated industries fall inta one of our
three sectors, while firms in agriculture, mining, finance, or real estate
are excluded. We are left with 1,201 firms in manufacturing, 298 in our
"other industry" category, and 395 in commercial enterprises. Only the
book value of debt is reported on the COMPUSTAT tape. For each firm on
the tape, we construct a figure for the market value of debt by using its
disaggregated industry's average ratio of market value of debt to book
value of debt, avail,able in von Furstenberg, Malkiel, and Watson (1980).
When the ratio of the market value of debt to the book value of debt was
not available for a specific industry, we applied the economywide ratio to
the firms in that industry.

The resulting debt/capital ratios are 0.1981 for manufacturing, 0.4847
for other industry, and 0.3995 for commercial enterprises. The high
proportion for debt in other industry reflects the high proportion of
public utilities in that sector. The remaining fractions in each industry,
attributable to equity, can now be divided into new shares and retained
earnings by using the average division found in table 6.15. For all indus
tries combined, the ratio of new shares to total equity is 0.0738. Applying
this fraction to the remaining equity/capital ratio for each of our three
industrial sectors, we obtain the three-by-three matrix in table 6.16 for
source of finance by industry.
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Table 6.16 Source of Finance Proportions for Each Industry

vNew Share Retained
Industry Debt Issues Earnings Total

Manufacturing .1981 .0592 .7427 1.000
Other industry .4847 .0381 .4772 1.000
Cominerce .3995 .0443 .5562 1.000

Source: Derived and described in the text.

6.3.4 The Ownership of Equity

Proportions for equity ownership are obtained from Flow of Funds
data. Neither this source nor any other source can be used to determine
the industrial mix of each owner's debt or of each owner's equity.

The household sector in the Flow of Funds includes both individuals
and nonprofit institutions such as hospitals and universities. Since. we
want these institutions to be grouped with the tax-exempt category, we
must impute a division to the data. For this purpose we follow Feldstein
and Summers (1979) and Feldstein, Poterba, and Dicks-Mireaux (1983)
in assuming that 7 percent of household equity is held by nonprofit
institutions. This percentage, applied to all years, is the figure estimated
for 1975 by the Securities and Exchange Commission (1977). The result
ing individual holdings are shown in the first line under househoIds in
table 6.17, and the resulting nonprofit holdings are shown in the last row
under tax exempt. Tax-exempt ownership also includes private pensions
and state and Iocal government retirement funds that are fully funded
pensions.

1nsurance company equity must also be divided into the part attribut
able to the companies' insurance business and the part attributable to
their pension business. The latter holdings must also be moved into tax
exempt. Table 6.12 showed that pension reserves made up 22 percent of
total life insurance reserves in 1965, 25 percent in 1970, and 44 percent in
1980. These proportions are applied to 1960, 1970, and 1980 life insur
ance holdings of equity to obtain their pension holdings, shown in the
second row under tax-exempt hoIdings.

Table 6.17 shows that the proportion of equity held by our household
category has declined from 86.8 percent in 1960, to 81.5 percent in 1970,
and to 74.3 percent in 1980. 1t is still higher than the corresponding 43.5
percent figure for Britain or the 60.4 percent figure for Sweden, but it is
comparabIe to the severaI industry-specificfigures for Germany.

1nspection of annual data in the Flow ofFunds reveals that the decline
across time in the United States was nearly monotonic, but that most of it
took place in the tirst half of the past decade. The household proportion
was already down to 74 percent by 1975. Bank and insurance company
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Table 6.17 Ownership of Corporate Equity in 1960, 1970, and 1980
($ billion in current prices; proportions in parentheses)

1960 1970

1. Households 368.1 676.8
(.868) (.815)

Individuals 351.9 634.1
Commercial banks 0.0 0.1
Savings institutions .1.3 2.8
Mutual funds' 14.8 39.7

2. Tax-exempt institutions 44.7 128.8
(.105) (.155)

Private pensions 16.5 67.1
Life insurance pensions 1.1 3.9
S&L government retirement 0.6 10.1
Nonprofit 26.5 47.7

3. Insurance companies 11.3 24.7
(.027) (.030)

Life 3.9 11.5
Other 7.5 13.2

Total 424.1 830.2
(1.000) (1.000)

4. Addenda
Rest of the world 9.3 27.2
Brokers and dealers 0.5 2.0

1980

1,117.9
(.743)

1,071.1
0.1
4.2

42.4
324.0

(.215)
175.8
23.3
44.3
80.6
61.9

(.041)
29.6
32.3

1,503.9
(1.000)

64.5
3.9

Source: Flow ofFunds Accounts: Assets and Liabilities Outstanding, Board of Governors of
the Federal Reserve System, various issues.

holdings have increased slightly over the two deeades, but they remain
ineonsequential. The big increase since 1960 is to be found in various
pension plans, including private plans, those operated through insuranee
eompanies, and the funded pension plans of state and loeal governments.
These and other ownership trends are further discussed in Blume, Croek
ett, and Friend (1974). The final equity ownership proportions, those
from 1980, are 0.743 for households, 0.215 for tax-exempt institutions,
and 0.041 for insuranee companies.

6.3.5 The Ownership of Debt

Nonfinaneial corporate borrowing can also be obtained from the Flo w
of Funds data, but the lenders in each case cannot be traeed directly. We
will traee these owners of corporate debt indirectly by first looking at all
the forms of eorporate net liabilities and then looking at financial assets in
the portfolios of each ownership category. This pr~eedure essentially
replieates for 1960, 1970, and 1980 the procedures used by Feldstein and
Summers (1979) for 1976 alone.

For eaeh year, we have data on the financial assets and liabilities of
nonfinaneial eorporate business. Debt instrument assets include demand
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deposits, time deposits, security repurchase agreements (RPs), govern
ment securities, commercial paper, consumer credit, net trade credit, and
miscellaneous assets. Debt instrument liabilities include bonds, mort
gages, bank loans, more commercial paper, bankers' acceptances,
finance company loans, United States government loans, and miscel
laneous liabilities. If all these amounts were listed vertically with assets
included negatively, the column would sum to net corporate indebted
ness. In this study, however, we exclude government securities, govern
ment loans, and net trade credits. Then, for each item in this column,we
construct a row that determines its distribution among creditors or debt
ors. For example, each ownership category has a table in the Flow of
Funds that shows its holdings of corporate and foreign bonds but does not
show its holdings of United States nonfinanciai corporate bonds sepa
rately. We assume that the latter are distributed among owners in the
same proportions as the former.

Similarly, we assume that United States nonfinanciai corporate mort
gage liabilities are distributed among owners in the same proportions as
total holdings of mortgages shown in the tables. Bonds and mortgages are
the only two forms in which pensions and life insurance companies hold
any corporate debt. Next, nonfinanciai corporate Iiabilities in the form of
bank Ioans or bankers' acceptances are allocated entirely to commercial
banks, and those in the form of finance company Ioans are allocated
entirely to finance companies.

Similar assumptions are made about corporate assets. Demand de
posits and security RPs are allocated to commerciaI banks, while time
deposits are split between commerciaI banks and savings institutions in
proportion to their totalliabiIities in that form. Net assets in the form of
commercial paper are allocated entirely to finance companies because
these are the Iargest single issuers of open-market paper. Consumer
credit is allocated entirely to households. The result is a matrix for the
distributionai ownership of each corporate asset (listed negatively) or
liability. The sum of each column gives the net corporate liabilities in the
hands of each owner. As in the case of equity, however, the part of life
insurance holdings that are attributable to pension business are moved to
the tax-exempt category.

The resulting ownership of corporate debt is shown in table 6.18 for
1960, for 1970, and for 1980. Unlike equity, the trend seems to be an
increasing proportion of debt held in the household sector. Most of this
debt is attributable to banks and finance companies. Holdings of tax
exempt institutions are diminishing slightly over time, but most of the
decline is found in the proportional holdings of insurance companies. The
proportion of total corporate debt held for the pension business of life
insurance companies is actually increasing.

A comparison of debt and equity and in tables 6.17 and 6.18 demon-
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Table 6.18 Ownership of Nonfinancial Corporate Net Debt
in 1960, 1970, and 1980

($ billion in current prices; proportions in parentheses)

1960 1970 1980

1. Households 40.4 150.6 528.7
(.365) (.505) (.609)

Individuals and nonprofit institutions 8.6 23.8 70.1
Commercial banks 15.0 81.4 285.6
Savings institutions 8.6 28.4 83.6
Mutual funds 1.0 2.9 6.2
Finance companies 5.7 12.4 78.4
Real estate investment trusts 1.8 2.3
Mortgage pools 0.0 2.4

2. Tax-exempt institutions 30.6 77.0 205.7
(.277) (.258) (.237)

Private pensions 13.5 25.6 44.0
Life insurance pensions 10.8 21.2 88.3
S&L government retirement 6.3 30.3 73.4

3. Insurance companies 39.7 70.9 133.1
(.359) (.237) ( .153)

Life 38.2 63.6 112.4
Other 1.5 7.3 20.7

Total 110.6 298.7 867.6
(1.000) (1.000) (1.000)

4. Addendum
Miscellaneous (largely rest of the world) 1.5 6.1 29.8

Source: Flow ofFunds Accounts: Assets and Liabilities Outstanding , Board of Governors of
the Federal Reserve System, various issues.

Nate: Net debt equals (bonds + mortgages + bank loans + commercial paper issued +
bankers' acceptances + finance company loans) minus (demand deposits + time deposits
+ security repurchase agreements + consumer credit + commercial paper owned).

strates the portfolio effects of differential tax treatments. Individuals in
1980 own the smallest part of debt (8.1 percent) and the largest part of
equity (71.2 percent). However, banks and other household interme
diaries hold 52.8 percent of debt and 3.1 percent of equity. Finally,
insurance companies own alarger share of debt (15.3 percent) than of
equity (4.1 percent). These patterns are not surprising in light of com
parative tax advantages.

AIso, as in the case of equity, Flow of Funds data do not separate the .
debt held by nonprofit institutions from the debt held by taxable indi
viduals. This aggregation causes less of a problem here in that individual
plus nonprofit debt holdings are miniscule compared with their equity
holdings. But it causes more of a problem in that no estimates are

.available for the breakdown of this debt. As in the case of equity, we
could assume that 7 percent of this debt is held by nonprofit institutions,
but portfolio responses to taxation suggest that much more of the equity
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would be held by individuals and much more of the debt would be held by
nonprofits. Since the numbers in the case of debt are small, we proceed by
using two sets of parameters. The standard set of parameters come
directly from table 6.18 and are shown in the top half of table 6.19. We
use the 1980 proportions of 0.609 for households, 0.237 for tax-exempt
institutions, and 0.153 for insurance company holdings of corporate debt
in all industries.

The "low tax" set of parameters are obtained from table 6.18 by
assuming that all of the debt holdings of individuals and nonprofit insti
tutions are actually in the hands of the nonprofit institutions. These
parameters, as shown in the bottom half of table 6.19, are 0.529 for
households, 0.318 for tax-exempt institutions, and 0.153 for insurance
companies.

6.4 Estimates of Effective Marginal Tax Rates

6.4.1 Principal Results

With the fixed-p calculations described in the methodology chapter,
our standard assumptions about tax parameters, and the actual inflation
rate of 6.77 percent, the overall weighted average of the marginal effec
tive tax rate on capital income in the United States is 37 percent. The
interpretat.ion is that if all assets started with a gross return of 10 percent,
and if all capital of all owners were increased by one dollar, then the
present value of the expected tax would be 37 percent of the additional
return. 1t is noteworthy that this effective rate is less than the 46 percent
statutory corporate tax rate, but the effective rate incorporates many
factors that tend to offset or increase overall taxes. Some of these factors
are discussed as we look at the breakdown of this effective tax rate in
table 6.20.

The numbers in this table are calculated such that the overall rate of 37
percent is obtained by taking a weighted average of rates over the three

Table 6.19 Ownership Proportions for Corporate Net Debt .

Standard parameters
Households
Tax·exempt· institutions
Insurance companies

"Low tax" parameters
Households
Tax-exempt institutions
Insurance companies

Source: Derived and described in the text.

1960

.365

.277

.359

.288

.354

.359

1970

.505

.258

.237

.425

.337

.237

1980

.609

.237

.153

.529

.318

.153
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Table 6.20 EfTective Marginal Tax Rates, United States, 1980, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery 3.9 22.8 17.6
Buildings 35.4 41.8 41.1
Inventories 50.9' 45.5 47.0

Industry
Manufacturing 44.2 55.0 52.7
Other industry 10.0 15.8 14.6
Commerce 37.9 37.5 38.2

Source of finance
Debt -2.0 -22.2 -16.3
New share issues 61.0 104.6 91.2
Retained earnings 48.4 66.5 62.4

Owner
Households 44.1 61.9 57.5
Tax-exempt institutions 4.0 -37.2 -21.5
Insurance companies 4.0 44.3 23.4

Overall 32.0 38.4 37.2

assets, or over the three industries, or over the three sources of finance,
or over the three owners. A glance down any column of this table reveals
considerable dispersion among these combinations, however, and this
dispersion increases with the rate of inflation. This first column shows
rates for zero inflation that vary from - 2 to + 61 percent, while the
second column shows rates for'lO percent inflation that vary from - 37 to
+105 percent. (Because we use the same capital stock weights for differ
ent inflation rates, we abstract from the possibility that patterns of
investment might shift in response to a change in the rate of inflation.)
The distribution of 1980 tax rates is further discussed in chapter 7.

The bottom row of this table shows that overall taxes increase some
what with inflation, from 32 percent at zero inflation, to 37 percent with
6.77 percent inflation, and to just over 38 percent with 10 percent infla
tion. This very moderate rise with inflation may be surprising to those
who are accustomed to thinking about depreciation at historical cost,
FIFO inventory accounting, and the taxation of purely nominal capital
gains. Feldstein and Summers (1979) found that these factors combined
to increase taxes significantly with inflation.' They found no offsetting
effect through the deductibility of nominal interest payments, because
the tax rate at which individuals included interest receipts (42%) was as
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high on average as the rate at which corporations deducted interest
payments (40.4%).

Here, by contrast, we find that the combined federal and state corpo
rate rate for nominal interest deductions is 49.5 percent. For nominal
interest receipts, when we use weights for debt in table 6.18 to average
the owners' marginal tax rates in table 6.13, we obtain an overall rate of
23.6 percent. Our procedures improve on earlier ones by using more
recent data, by treating some of the return from banks as tax-free ser
vices, by moving the pension business of insurance companies inta the
tax-exempt category, and by looking at a marginal increase in capital
rather than in the interest rate. (These differences are further explored in
Fullerton 1983.) Thus corporations can deduct nominal interest at a 49.5
percent rate, significantly higher than the 23.6 rate at which recipients
must include it, and the row for debt in table 6.20 shows a subsidy that
increases with inflation. This effect offsets some of the other effects of
inflation. In table 6.20, we also assume that all firms use the tax
minimizing practice of LIFO accounting, so no extra inflation tax exists
for. thatreason .33

We do, however, include the effect of inflation on the nominal allow
ances for depreciation. This effect is pronounced for machinery, where
the effective rate changes from 4 percent at no inflation to 18 percent at
6.77 percent inflation and 23 percent at 10 percent inflation. The tax on
buildings increases slightly with inflation, as shown in the table, but the
tax on inventories falls from 51 percent with no inflation to 45.5 percent
with 10 percent inflation. This asset receives no depreciation allowances,
so the disadvantage of historical cost depreciation does not offset the
advantages of nominal interest deductions.

The effective tax rate includes the taxation of purely nominal capital
gains, but at the reduced statutory rate applicable to capital gains. The
row for retained earnings in table 6.20 shows a rate that increases from 48

33. As an alternative, we recalculate effective tax rates with the assumption that the
proportion of inventories on FIFO is v = 0.7, the actual fraction for manufacturing
inventories in 1979 as discussed in section 6.2.3. Fixed-p results are summarized in the
accompanying table.

Inflation Rate

Overall Effective Tax Rate

No FIFO (standard case)
70% FIFO

Zero

32.0
32.0

10%

38.4
47.2

Actual (6.77%)

37.2
43.2

Clearly, with no inflation, the choice for inventory accounting is irrelevant. AIso, as can be
seen from the detailed results, the choice has no effect on machinery or buildings. It has a
large influence on inventories, however, producing the overall effect shown here. FIFO
accounting adds six percentage points to the effective tax rate at 6.77 percent inflation, and
almost nine percentage points at 10 percent inflation.
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to 67 percent with inflation. More important, we include the effect· of
inflation on the taxation of insurance companies. As described in section
6.2.10, we find that their interest income is taxed at a rate equal to (.149
+ 3.881T), where 1T is the rate of inflation. Because the allowance for
reserves is based on a fixed nominal interest rate, inflation tends to
increase insurance companies' effective rate of tax as weIl as their nomi
nal taxable income. The effect is dramatically demonstrated in the row
for insurance companies in table 6.20, where the overall tax increases
from 4 percent to 44 percent as inflation changes from zero to 10 percent.

The rates in table 6.20 include state corporate income taxes, state and
local property taxes, complicated nonlinear depreciation schedules, and
an asset-specific investment tax credit. As described in section 6.2~6, state
and local property tax rates are lower on machinery and-inventories than
on buildings. Furthermore, as described in section 6.2.5, the investment
tax credit is available only for machinery and for public utility structures.
Table 6.20 shows effective tax rates that are substantially lower for
machinery than for other assets, and substantially lower for "other indus
try" (including public utilities) than for manufacturing or commerce.

Table 6.21 shows results for the fixed-r calculations described in the
methodology chapter. If the real interest rate with no inflation were 5
percent, if inflation at rate 1T added 1T/(1 - m) to the nominal interest

Table 6.21 EfTective Marginal Tax Rates, United States, 1980, Fixed-r Case
(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery ,- 33.0 37.3 26.4
Buildings 43.2 56.0 54.1
Inventories 55.2 54.0 54.5

Industry
Manufacturing 48.9 64.2 61.2
Other industry 9.2 27.3 24.4
Commerce 44.6 49.0 48.8

Source of finance
Debt -1.2 -166.5 -72.5
New share issues 62.2 85.9 81.8
Retained earnings 50.3 70.2 66.5

Owner
Households 50.3 80.7 73.4
Tax-exempt institutions 11.9 -42.7 -21.3
Insurance companies 10.2 49.3 22.4

Overall 39.1 52.3 49.9
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rate, if the expected rate of inflation were 6.77 percent, and if all capital of
all owners were increased by one dollar, then the present value of the
expected tax would be 50 percent of the additional return. As explained
in chapter 2, averaged effective tax rates are higher than in the fixed-p
case, but the same essentiai patterns exist. Overall rates are still slightly
increasing with inflation, debt is still subsidized at rates that grow with
inflation, insurance company taxes still increase dramatically with infla
tion, machinery is still taxed at rates lower than buildings, and other
industry is still taxed at rates lower than our manufacturing or commer
cial sectors.

At several points in the derivation of parameter values, we described
alternative arguments in favor of different procedures. Rather than claim
that any single treatment is the only appropriate one, we often decided to
select "standard" parameters as best estimates and to present high and
low alternatives to that treatment. In the taxation of banks in section
6.2.8, for example, we reviewed one argument that depositors receive
tax-free services in lieu of interest and another argument that bank
owners pay a corporate rate of tax on the interest differential. The
variöus arguments gave us 0.245 for the "low" tax rate on the household
sector's interest income, 0.284 as the standard rate, and 0.383 as an
alternative high rate.

For insurance companies, the "low" tax rate is zero, the standard rate
is (.149 + 3.881T), and the "high" rate is (.165 + 6.031T). These alterna
tives are reviewed in table 6.13 above. Finally, the standard parameters
use 0.609 and 0.237 for the proportions of debt held by households and
tax-exempt institutions, respectively, allocating all of the individuals plus
nonprofit category to households. As an alternative, the "low" tax pa
rameters allocate all of these holdings to nonprofit institutions and lise
0.529 and 0.318 for the same parameters.

Table 6.22 shows our fixed-p results with the "low tax" assumptions.
Relative to the standard parameters, for the actual inflation rate, the
overall fixed-p tax rate falls from 37 percent to 32 percent. Thus the net
result is fairly robust to these assumptions. (In the fixed-r case, not
shown, the overall tax falls from 50 percent to 47 percent with the use of
low tax parameters.) Some interesting differences exist, however, as the
overall rate is no longer monotonically increasing with inflation. Since the
proportion of debt held by tax-exempt institutions has increased, and
since individuals are taxed on nominal interest at a lower rate, inflation
provides more of a subsidy through the deductibility of nominal interest
payments at the corporate level. Because the effects of historical cost
depreciation diminish as inflation increases, and since the effects of
nominal interest deductions do not diminish, the latter eventually over
take the former, and the effective tax rate turns down at some inflation .
rate. That point is reached earlier with the low tax parameters than with
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Table 6.22 Effective Marginal Tax Rates, United States, 1980,
with "Low Tax" Parameters, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery 1.0 13.2 10.6
Buildings 33.4 33.3 35.2
Inventories 49.8 39.7 43.1

Industry
Manufacturing 43.7 53.3 51.4
Other industry 6.1 0.5 3.9
Commerce 35.8 27.1 31.1

Source of finance
Debt -10.4 -59.8 -42.0
New share issues 61.0 104.6 91.2
Retained earnings 49.8 74.0 67.3

Owner
Households 45.0 66.0 60.3
Tax-exempt institutions 1.8 -37.8 -23.1
Insurance companies -7.7 -57.2 -39.3

Overall 30.0 30.3 31.6

the standard parameters, but the effective tax rate still turns down if
inflation becomes high enough.34

Table 6.23 shows our results with the "high tax" assumptions. In this
case, the overall fixed-p tax rate is 41 percent. In light of these results, we
can be fairly sure that the correct tax rate (given the methodology and our
whole approach to the problem) is between 32 percent and 41 percent,
with a best estimate of 37 percent. (In the fixed-r case, not shown, this
rate falls between 47 and 52 percent, with a best estimate of 50 percent. )
Household nominal interest is taxed at a 0.383 rate in the high tax case,
much closer to the corporate rate at which nominal interest is deducted.
Thus, table 6.23 shows that the average debt financed asset is no longer
subsidized. More important, insurance companies are assumed to get
reserve allowances at only a 3 percent nominal rate even as their actual
nominal interest rate increases by more than the rate of inflation. Table
6.23 shows an effective rate for this ownership. category that increases

34. Figure 7.1 of the next chapter shows tax rates for inflation rates up to 15 percent. The
curve for the United States rises before leveling off. The curve for Germany, which has
similar depreciation allowances and interest deductibility, rises and then falls.
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Table 6.23 Effective Marginal Tax Rates, United States, 1980,
with "High Tax" Parameters, Fixed-p Case .

(%)

Inflation Rate

Zero 10% Act~al (6.77%)

Asset
Machinery 6.4 29.7 22.8
Buildings 37.2 47.9 45.5
Inventories 51.8 49.5 49.9

Industry
Manufacturing 44.5 55.9 53.4
Other industry 13.6 27.0 22.9
Commerce 39.8 45.0 43.5

Source of finance
Debt 6.0 6.4 4.2
New share issues 61.0 104.6 91.2
Retained earnings 46.8 60.2 57.9

Owner
Households 47.0 67;2 62.2
Tax-exempt institutions 2.6 -43.1 -25.6
Insurance companies 4.6 86:6 46.9

Overall 33.7 44.2 41.4

from 5 percent to more than 86 percent as inflation changes from zero to
10 percent.35

Returning to the standard parameter tax rates, we next attempt to
determine the relative contributions of different tax instruments. That is,
we decompose the effective tax rates of table 6.20 by calculating alterna
tive tax rates that would exist were it not for property taxes, or eorporate
taxes, or personal taxes. To see how mueh of the 37 percent effeetive rate
is due to the state and loeal property tax, table 6.24 reports fixed-p results
for a simulation with no such tax. The overall tax rate falls from 37
percent to 31 percent, so the property tax contributes an average of six
points to the overall effective rate. The property tax is deductible from
the corporate income tax, however, so a calculation with a property tax
and no other taxes would show an effective tax rate of more than 6
percent. By comparing table 6.24 with table 6.20, we can see that the

35. The reader might also notice that effective tax rates in some categories are raised by
the use of "low tax" parameters or reduced by the use of "high tax" parameters. In
particular, the effective tax rate on retained earnings is 67 percent with the low-tax
assumptions, 62 percent with the standard assumptions, and only 58 percent with the
high-tax assumptions. Because this phenomenon is general to all four countries, it is fully
explained in chapter 7 (pp. 289-90).
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Table 6.24 Effective Marginal Tax Rates, United States,
with No Property Tax, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery -2.0 17.0 11.7
Buildings 28.2 34.5 33.8
Inventories 46.8 41.3 42.9

Industry
Manufacturing 39.0 49.7 47.4
Other industry 2.1 8.1 6.8
Commerce 32.1 31.6 32.3

Source of finance
Debt -11.0 -30.8 -25.1
New share issues 57.5 101.0 87.6
Retained earnings 43.6 61.4 57.3

Owner
Households 39.0 56.6 52.2
Tax-exempt institutions -4.7 -46.4 -30.6
Insurance companies -4.6 38.3 16.5

Overall 25.8 32.2 31.0

deductible property tax adds 7.3 percent to the tax on buildings, 5.9
percent to the tax on machinery, and 4.1 percent to the tax on inven
tories.

Table 6.25 reports fixed-p results of a simulation with no corporate tax.
Depreciation allowances are irrelevant, and for consistency we have also
set the investment tax credit rates to zero. This case is different from full
integration of the corporate and personal tax systems in that it does not
attempt to measure corporate income for personal tax purposes. Rather ,
personal tax applies just to interest paid, dividends paid, and realized
capital gains. Under these assumptions, t falls from 37 percent to 35
percent. Again, this difference is affected by the deductibility of the
property tax: a calculation with corporate taxes and no other taxes would
show an effective rate larger than 2 percent. Still, however, it is clear that
the investment tax credit, accelerated depreciation allowances, and the
deductibility of interest payments and property taxes have all served to
greatly diminish the incremental impact of the corporate tax system.
Although t falls for buildings and inventories with the elimination of the
corporate tax, the combination of credits and accelerated depreciation
implies that the effective tax on mach.inery would rise were it not for the
corporate tax. Similarly, as shown in the table, debt would no longer be
subsidized.
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Finally, table 6.26 portrays a world with corporate taxes and property
taxes, but with no personal tax on any of our ownership categories.36 Both
,m and z are set to zero so that no owners are taxed on interest receipts,
dividend receipts, or capital gains. Now the effective tax rate is 7.7
percent as shown in table 6.26, almost thirty points lower than before.
While interrelations (such as the deductibility of property taxes at the
corporate level) destroy the additivity of our decomposition, it is clear
that the personal tax system contributes the bulk of effective taxes in the
United States. Without the personal tax, machinery would be subsidized,
other industry would be subsidized, the subsidy for debt would increase
from 16 to 73 percent, and the average rate on households would fall from
58 to 13 percent .37

6.4.2 Recent Changes in Tax Legislation

The Economy Recovery Tax Act of 1981 (ERTA) represented a major
departure from recent tax history. It specified a 23 percent reduction in
personal tax rates, phased in over a period of three years, and it intro
duced the first indexation of marginal rate brackets in the graduated
personal income tax system, scheduled to start in 1985. lt introduced
tax-free "all savers' certificates" for individuals, charitable deductions for
those who do not otherwise itemize their deductions, and a reduction in
the marriage penalty mentioned in section 6.2.1.38 For businesses, ERTA
entirely removed the complex set of depreciable lifetimes for various
assets and replaced them with only four categories of lives. It expanded
the investment tax credit, extended the period for carryover of losses,
introduced tax credits for new research and development, changed the
tax rates in low corporate brackets, a!1d created a "safe harbor" for a

36. Since insurance company taxes are actually part of the corporate tax system, we
might have eliminated them along with the corporate tax rather than with the personal tax.
However, these simulations are intended to provide intuition rather than evaluation of real
policy proposals .

37. This decomposition was performed for both the fixed-p and the fixed-r methods,
with the following summary results:

Fixed-p Case

Overall
Effective
Tax Rate Decrease

Fixed-r Case

Overall
Effective
Tax Rate Decrease

With all tax instruments
With no property taxes
With no corporate tax or ITC
With no personal taxes

37.2
31.0
35.3
7.7

6.2
1.9

29.5

49.9
41.7
48.1
25.7

8.2
1.8

24.2

38. Starting in 1983, joint filers are able to deduct 10 percent of the earnings of the
lower-earning spouse, up to a maximum of $3,000. With a top marginal rate of 50 percent,
the maximum tax saving is $1,500. If two individuals with similar incomes were to marry,
however, they would still pay a higher total tax than they did under the single schedules.
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Table 6.25 Effective Marginal Tax Rates, United States, l

with No Corporate Tax, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery 23.2 39.2 34.0
Buildings 26.2 42.0 36.9
Inventories 23.0 37.4 32.8

Industry
Manufacturing 24.1 36.4 32.7
Other industry 25.6 44.6 38.2
Commerce 24.9 41.8 36.3

Source of finance
Debt 27.4 58.3 47.0
New share issues 41.8 77.4 65.9
Retained earnings 22.0 27.4 26.4

Owner
Households 36.9 62.7 54.8
Tax-exempt institutions -8.6 -36.4 -26.7
Insurance companies 11.5 58.1 37.8

Overall 24.8 40.3 35.3

leasing arrangement designed primarily to extend the benefits of credits
and accelerated depreciation deductions to firms without enough tax
liability to take advantage of them otherwise. Here we look at the'
ultimate version of the 1981 law, scheduled to start in 1986, where
machinery receives five-year services lives and is depreciated at the
double declining balance rate. Detailed provisions of the 1981 law are
described in sections 6.2.3 and 6.2.5.

Several of these business tax provisions will not be evaluated here.
First, changes to the tax rates in low cotporate brackets do not affect the
use. of 0.46 as the top marginal rate. Second, the extension of the period
for loss carryovers and the introduction of safe-harbor leasing pertain
only to companies with insufficient tax liability to use all their deductions.
In this study we abstract from actual practices and concentrate on a
hypothetical project undertaken by a taxable firm that exhibits tax
minimizing behavior in this regard. Finally , business tax changes such as
the new R&D credit do 'not relate primarily to income from capita!.

A personal tax change that does relate to the taxation of income from
capital is the phased reduction of personal marginal rates. While the top
marginal rate falls from 70 percent to 50 percent immediately, all other
rates are reduced by 23 percent over three years. The important issue for
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our purposes is to estimate the weighted-average personal marginal tax
rate on interest ineome at the end of this transition. This rate was 0.325
for individuals in 1980, and it would fall to 0.325(1 - 0.23) = 0.250 by
1985 if there were no inflation. Because indexation does not start until
1985, however, inflation will push many individuals into higher nominal
braekets with higher marginal rates. What rate of inflation from 1980 to
1985 would be .enough to completely negate the effects of the 23 percent
eut? A lengthy footnote finds that the required inflation rate would be
very close to our aetual inflation rate, and so we use the 1980 personal t'ax
rates for 1985.39

Other personal tax provisions of the Economic Recovery Tax Act are
ignored. The new all savers' eertificates provide tax-free interest, but at
rates 30 percent below the eorresponding taxable government bond rate.
Finally , ehanges to the marriage penalty and to charitable deductions do
not relate primarily to income from capital.

Effective tax rates under the ultimate 19811aw, presented in table 6.27,
can be compared with rates under the old law in table 6.20. With these
legal developments, the overall rate in the fixed-p case falls from 37
percent to 26 percent, with actual inflation. The rate is still only mod
erately related to inflation, while debt is still highly subsidized. Under the
1981law every eategory of industry, owner, or source of finance has a tax
rate that is lower than under the 1980 law, at any inflation rate. Every
category of asset has a tax rate no higher than before, but inventories are
taxed exactly the same way, since they receive no investment tax credit
and no depreciation allowances.

39. If nominal ineomes were unehanged when all marginal rates were eut by 23 percent,
then revenue and average rates would also fall by 23 percent. The same holds for a tax
sehedule of the form

where T is total tax collected, Y is nominal taxable ineome, o. is the elastieity of T with
respeet to Y, and C is an arbitraryeonstant. The TAXSIM model of NBER has been used to
estimate that o. is 1.66 in the United States. Beeause aT/ aY is equal to aT/Y, the marginal
rate is always 166 percent of the average rate. Thus when ERTA first euts the marginal rate
from 0.325 to 0.250, the average rate falls from 0.196 to 0.151. Revenues initially fall from
C~o to (1- .23)C}()o. Suppose, however, that inflation at rate 1T' for five years inereases
nominal ineomes and priees by the faetor e51T

• Nominal tax revenue after five years would
then be .77C(}()e5-rT)o. Dividing by the priee index e51T

, We find that real revenue after five
years is .77CYo°e51T(o-I). We want to find the value 1T' sueh that the inerease in real revenues
is equal to 23 percent of the preehange revenue:

.77CYooe51T(o- l) - .77C~o = .23CYo° .

Dividing both sides by .77C~o and substituting for 0., we have

e51T(.66) - 1 = .23/.77 ,

and 1T' is equal to 7.92 percent. If the time period were six years, 1T' would only have to be 6.60
percent . Finally , beeause the marginal rate equals o. T/Y and real ineome is unehanged by
assumption, the restoration of real revenue also restores the marginal rate.
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Table 6.26 Effective Marginal Tax Rates, United States,
with No Personal Taxes, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery -16.7 -18.6 -16.5
Buildings 21.1 4.6 12.0
Inventories 40.1 11.6 20.8

Industry
Manufacturing 32.4 26.7 29.8
Other industry -10.1 -32.4 -23.4
Commerce 24.1 -2.3 7.5

Source of finance
Debt -26.8 -98.5 -73.2
New share issues 39.5 51.8 48.9
Retained earnings 39.5 51.8 48.9

Owner
Households 19.9 7.5 12.9
Tax-exempt institutions 15.7 -2.2 5.0
Insurance companies -3.9 -46.6 -31.1

Overall 17.1 1.0 7.7

If the phased increases in depreciation were continued to 1986,
machinery would become subsidized on an overall average basis. This 5.5
percent subsidy results from the combination of investment tax credits,
very short depreciable lives, and the use of double declining balance.
Autos, for example, receive a 6 percent credit and a three-year life. With
double declining balance and the half-year convention, as described in
section 6.2.3, the investor could write off 33 percent of the asset in the
year of purchase, and an additional 45 percent in the first full year of
ownership. The net result is a subsidy at the corporate level alone, a
subsidy that is augmented if the ultimate owner is a tax-exempt institution
or if debt is used to finance the investment. The overall 5.5 percent
subsidy for machinery in table 6.27 includes the average amount of
personal taxes on interest or dividend receipts.

Buildings are taxed at an overall 30 percent rate, while inventories
have not changed from their 47 percent rate under the 1980 law. As
pointed out by Fullerton and Henderson (1981), the Economic Recovery
Tax Act implies significantly disparate tax treatments of depreciable
assets on the one hand, and of land and inventories on the other. For
actual inflation in the fixed-p case, effective tax rates change from a
dispersion of - 21 to + 91 percent in 1980 to a dispersion of - 38 to + 85
percent under ERTA.
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Table 6.27 EfTective Marginal Tax Rates, United States, with the
Economic Recovery Tax Act of 1981, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery -16.1 -0.9 -5.5
Buildings 24.1 31.8 30.2
Inventories 50.9 45.5 47.0

Industry
Manufacturing 35.7 46.0 43.5
Other industry -2.9 2.0 0.7
Commerce 26.7 27.5 27.5

Source of finance
Debt -17.6 -37.1 -31.9
New share issues 55.1 98.4 84.9
Retained earnings 40.2 57.7 53.4

Owner
Households 35.4 52.7 48.2
Tax-exempt institutions -11.0 -53.0 -37.6
Insurance companies -10.8 33.9 11.2

Overall 21.4 27.7 26.2

The fixed-r case is not shown, but the overall tax falls from 50 percent
to 41 percent under the 19811aw, when expected inflation is equal to the
actual rate of 6.77 percent. As in the fixed-p case, the taxation of inven
tories is unchanged, while other rates are alllower than before. Debt and
tax-exempt institutions would be subsidized more than before, and
machinery would become subsidized at a 17 percent rate. Variations
among the rates are again greater under ERTA than they were in 1980.

These calculations pertain to the ultimate version of the 19811aw, not
scheduled to start unti11986. Equipment actually received the new five
year lives and 150 percent of declining balance in 1981, but Congress
never allowed the phased changes to 175 and 200 percent of declining
balance. In the Tax Equity and Fiscal Responsibility Act of 1982, the 150
percent declining balance rate was made permanent for equipment, and
the depreciation basis was reduced by half the investment tax credit.
Section 6.2.3 described these provisions in more detail. The 1982law also
changed safe-harbor leasing and excise taxes, but these provisions do not
affect our calculations.

The resulting overall fixed-p effective tax rate, which fell from 37
percent to 26 percent with the ultimate 1981Iaw', now rises back to 31.5
percent. Table 6.28 shows the breakdown of fixed-p effective tax rates by
asset and other combinations·. For machinery, the tax rate fell from 17.6
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Table 6.28 Effective Marginal Tax Rates, United States, with the
Tax Equity and Fiscal Responsibility Act
of 1982, Fixed-p Case

(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery -0.3 15.7 11.0
Buildings 27.4 34.7 33.2
Inventories 50.9 45.5 47.0

Industry
Manufacturing 38.4 49.0 46.4
Other industry 7.9 12.4 11.4
Commerce 29.6 30.5 30.5

Source of finance
Debt -8.9 -29.1 -23.5
New share issues 57.8 101.2 87.7
Retained earnings 43.9 61.7 57.3

Owner
Households 39.7 57.2 52.7
Tax-exempt institutions -3.5 -45.3 -29.8
Insurance companies -.3.0 39.2 17.3

Overall 26.7 33.0 31.5

to - 5.5 percent under the ultimate 1981law but rises back to 11 percent
under the 1982 law. Inventories are unchanged at 47 percent. Most
buildings are unaffected by the 19821aw, but public utility structures were
grouped with equipment for phased changes that were cut off by the 1982
law. Thus table 6.28 also shows a rate for buildings that rises from 30 to 33
percent, and a rate for "other industry" (inc~uding utilities) that rises
from 0.7 to 11.4 percent. Sources of finance and owners show somewhat
higher tax rates as a result of these changes for equipment and public
utility structures.

In the fixed-r case, not shown,the overall effective tax rate fell from 50
to 41 percent but now rises back to 45 percent. The rate for machinery fell
from 26 to -17 percent but now rises back to 19 percent. Although the
weighted-average fixed-r tax rates are higher than the fixed-p tax rates,
patterns among combinations are very similar. In either case the 1982
changes for equipment reverse about half of the overall tax cut associated
with the 1981 law.

Finally , we note a surprising and dramatic result of these changes in
corporate taxation. With personal and property tax rates unchanged, the
overall fixed-p effective tax rate falls from 37 percent in 1980 to 31.5
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percent in 1982. Yet table 6.25 shows that these personal and property
taxes alone yield an overall effective rate of 35 percent. Thus, while

. elimination of the corporate tax under 1980 law would subtract two
percentage points, repeal of the corpörate tax after 1982 would raise the
overall effective tax rate from 31.5 percent to 35 percent. Taxes will still
be collected on the income from old investments, but the combination of
new grants, accelerated depreciation, and interest deductions more than
offsets any corporate tax on the marginal investment. If firms can make
lise of these tax benefits, then the corporate system amounts to a net
subsidy to marginal investments after 1982.

6.4.3 Comparison with 1960 and 1970

Although histories of the personal and corporate income taxes were
provided in sections 6.2.1 and 6.2.2; particular parameter values for use
in calculating 1960 and 1970 effective tax rates were not specified. By
referring back to those se.ctions, and particularly to a few tables, we can
now specify the tax parameters that were different in those years. In
order to compare only the tax systems in the three periods, however, we .
do not recalculate capital stock weights or inflation rates in earlier years.
Rather , we try to determine the effect of 1960 law were it to exist in 1980.

.Since 1938, the United States corporate income tax system has been a
classical (ilonintegrated) system in the terminology of chapter 2, so the e
parameter is unity in all years. Table 6.4 shows some historical variation
in the federal statutory tax rate on all corporate profits, however, includ
ing a 0.52 rate for 1960 and a 0.48 rate for 1970. In addition we need to
adjust for state corporate taxes, as in section 6.2.2, where the 1980
federal rate of 0.46 was augmented by (1 - .46)( .0655) to account for the
weighted-average state marginal rate of 0.0655 and the deductibility of
state corporate taxes at the federal level. We cannot calculate the
weighted-average state corporate tax rates for 1960 and 1970 the same
way we did for 1980, but we adjust the 1980 rate by factors that refiect the
growth of state corporate taxes. In particular, data in Feldstein, Poterba,
and Dicks-Mireaux (1983) show that the 1979 ratio of the marginal
federal corporate rate to the average federal corporate rate (.46/ .317) was
1.22 times the ratio of the marginal state corporate rate to the average
state corporate rate (.0655/.055). If the same relationship existed in
earlier years, then the 1960 and 1970 state marginal rates would have
been 0.0245 and 0.0460, respectively. The total 1960 statutory rate is then
[.52 + (1 - .52)(.0245)] = 0.532, and the total 1970 rate is [.48 + (1 
.48)(.046)] = 0.504. Thusthe total rate fell from 53.2 to 49.5 percent
from 1960 to 1980, even though the state rate rose from 2.45 to 6.55
percent.

Starting in 1954, all assets were depreciate~ by the double declining
balance method with a switch to sum-of-the-years' digits, but since 1969
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buildings have been depreciated by the 150 percent of declining balance
method with a switch to straight-line. These methods and the tax
minimizing choices of firms are described in section 6.2.3. While Jorgen
son and Sullivan (1981) found that firms have moved only gradually
toward the more accelerated methods, we wish to look at changes in tax
law rather than changes in actual practice. For this reason we assume that
firms choose the most advantageous depreciation schedules in all years,
and these are given by equations (6.1) through (6.6) above.

Tax law has been amended to allow shorter lifetimes, however. Table
6.29 is similar to table 6.5 in that it lists the same twenty types of

Table 6.29

Asset Class

Tax Lifetimes by Asset Class in 1960 and 1970

Bulletin F
Lifetimes
(1960)

Guideline
Lifetimes
(1970)

1. Furniture and fixtures
2. Fabricated metal products
3. Engines and turbines
4. Tractors
5. Agricultural machinery
6. Construction machinery
7. Mining and oilfield machinery
8. Metalworking machinery
9. Special industry machinery

10. General industrial equipment
11. Office and computing machinery
12. Service industry machinery
13. Electrical equipment
14. Trucks, buses, and trailers
15. Autos
16. Aircraft
17. Ships and boats
18. Railroad equipment
19. Instruments
20. Other equipment

21. Industrial buildings
22. Commercial buildings
23. Religious buildings
24. Educational buildings
25. Hospitals·
26. Other nonfarm buildings
27. Railroads
28. Telephone and telegraph
29. Electric light and power
30. Gas
31. Other public utilities
32. Farm structures
33. Mining shafts, and wells
34. Other nonresidential structures

Source: Jorgenson and Sullivan (1981).

17.6
21.2
24.7

9.4
20.0
10.6
11.8
18.8
18.8
16.5
9.4

11.8
16.5
10.6
11.8
10.6
25.9
29.4
12.9
12.9

31.8
42.3
56.5
56.5
56.5
36.5
60.0
31.8
35.3
35.3
30.6
44.7
18.8
36.5

10.0
12.5
15.6
4.3

10.0
9.9
9.6

12.7
12.7
12.3
10.0
10.3
12.4
5.6
3.0
6.3

18.0
15.0
10.6
10.2

28.8
47.6
48.0
48.0
48.0
30.9
30.0
27.0
27.0
24.0
22.0
25.0

6.8
28.2
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equipment and the same fourteen types of structures. Bulletin F lifetimes,
in the first column, were in effect for these assets from 1942 unti11962,
when the "Guideline" lifetimes of the second column were introduced.
The Guideline lifetimes (for 1970) are all 30 to 40percent less than the
Bulletin F lifetimes (for 1960). Then, in 1971, the Asset Depreciation
Range (ADR) system established Guideline lives as the midpoints for an
allowed 20 percent increase or decrease in depreciation periods for
equipment (assets 1-20) and public utility structures (assets 27-31). For
1980, we therefore use 80 percent of ADR midpoints as the shortest
allowable lives for those assets, as shown in column 3 of table 6.5.

As mentioned in section 6.2.5, the investment tax credit was first
introduced in 1962 and was repealed from 1969 to 1971. Thus the rate of
grant was zero for all assets in both 1960 and 1970. The corporate rates,
grant rates, and other parameter changes are summarized in table 6.30.

In section 6.2.6, the effective property tax rates for buildings and for
other assets are found to be 0.01126 and 0.00768, respectively. These
rates are estimated for 1977 and applied to 1980. We cannot, however,
calculate separate property tax rates for 1960 and 1970 in the same
manner as for 1977. As with the state corporate tax rates, we adjust the
1977 property tax rates by factors that reflect changes in state and local

Table 6.30 United States Tax Parameters for 1960, 1970, and 1980

Parameter 1960 1970 .1980

e 1.0 1.0 1.0
Federal corporate rate 0.52 0.48 0.46
State corporate rate 0.0245 0.0460 0.0655,. 0.532 0.504 0.495
Investment tax credit rates, g 0.0 0.0 (table 6.5,

co!. 2)
Asset lifetimes , L Bulletin F Guidelines ADR

(table 6.29, (table 6.29, (table 6.5,
co!. 1) co!. 2) co!. 3)

Property tax rates, Wc

Buildings 0.01126 0.01408 0.01126
Machinery and inventories 0.00768 0.00960 0.00768

Tax rate on dividends
Households 0.431 0.413 0.475
Tax-exempt institutions 0.0 0.0 0.0
Insurance companies 0.078 0.072 0.069

Tax rate on capital gains, Zs

Households 0.14 0.14 0.14
Tax-exempt institutions 0.0 0.0 0.0
Insurance companies 0.30 0.30 0.28

Tax rate on interest income
Households 0.284 0.284 0.284
Tax-exempt institutions 0.0 0.0 0.0
Insurance companies (0.149 + 3.8811") (0.149 + 3.8811") (0.149 + 3.8811")

Source: Derivations described in the text.
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property taxation. Data in Feldstein, Poterba, and Dicks-Mireaux (1983)
show that the overall property tax rate in 1960 was very close to the
overall rate in 1977, and that the overall rate in 1970 was 1.25 times the
rate in 1977. We therefore use 1980 rates for 1960 and scale them by 1.25

, to obtain rates for 1970. Final property tax rates are shown in table 6.30.
For the weighted-average marginal tax rate on dividends in 1980, we

use 0.475 as found by the TAXSIM model of NBER. Since that source is not
available for earlier years, we turn to rates estimated by Brinner and
Brooks (1981). The total federal and state tax rates on personal dividend
receipts in 1960 and 1970 were 0.431 and 0.413, respectively. Tax-exempt
institutions pay no tax on dividend receipts, while insurance companies,
like other corporations, can deduct 85 percent of dividend receipts. Since
the federal corporate tax rates were 0.52 in 1960, 0.48 in 1970, and 0.46 in
1980, their effective tax rates on dividends in those years were 0.078,
0.072, and 0.069, respectively.

We use 0.28 for the weighted-average statutory personal marginal tax
rate on realized capital gains in 1980, a number found by the TAXSIM

model. This time, however, we have no viable alternative source for
earlier years. Although the Revenue Act of 1978 reduced the taxable
proportion of long-term gains from 50 to 40 percent (and thereby set the
top federal rate at 28 percent), prior law specified a maximum 25 percent
rate on the first $50,000 of gains and an additionailO percent tax on the
excluded gains in same circumstances. Since we halve the 9.28 rate to
account for the increase of basis at death, and since the resulting 0.14 rate
is approximately halved again to account for deferral, the resulting rate is
small, and variations over time would be small. For these reasans we use
the TAXSIM personal rates in all years. Exempt institutions pay no tax on
capital gains, while insurance companies paid the statutory corporate rate
of 30 percent in 1960 and 1970, reduced by the Revenue Act of 1978 to 28
percent for 1980.

Finally , we turn to the tax on interest income. The TAXSIM model
provides an estimate of0.325 for the combined federal and state marginal
personal rate in 1980, and again we have no viable alternative source for
earlier years. There have been many adjustments to personal rates and
brackets over the years, including a 1964 reduction in the top marginal
rate from 90 to 70 percent, but most of these adjustments have only
approximately offset the fact that inflation pushes individuals with un
chang~d real income inta higher nominal brackets with higher marginal
rates. Wright (1969) found that the average personal marginal tax rate on
interest income in 1958 was 33.3 percent, very close to our number for
1980. As a result, we use the same personal rate for all years. When
adjusted for interest receipts of banks, this figure is 0.284, as shown in
table 6.30. Since the Life Insurance Company Income Tax Act of 1959 is
still in effect, the tax rates for our third ownership category are also
unchanged.
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Table 6.31 Effective Marginal Tax Rates, United States, 1960, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery 44.7 63.7 59.3
Buildings 41.7 44.3 45.0
Inventories 52.5 42.7 45.6

Industry
Manufacturing 51.1 60.5 58.8
Other industry 37.3 37.1 38.4
Commerce 43.6 40.7 42.4

Source of finance
Debt 16.9 -13.2 -3.6
New share issues 67.5 109.0 96.5
Retained earnings 58.6 77.3 73.1

Owner
Households 54.0 68.1 65.3
Tax-exempt institutions 24.2 -17.0 -0.9
Insurance companies 23.2 56.5 37.6

Overall 44.9 48.3 48.4

When all of these 1960 parameters are substituted into the basic United
States data to calculate effective tax rates using our standard methodol
ogy, the results are as shown in table 6.31. The overall fixed-p räte is 44.9
percent with no inflation, and 48.4 percent with 6.77 percent inflation.
While the relation between inflation and the tax rate is not linear, it is
clear that the tax rate in 1960 would be about 46 or 47 percent if very low
rates of inflation were expected at that time. This rate falls in 1980 to 37
percent with 7 percent inflation, or 38 percent with 10 percent inflation.
Many have suggested that accelerated depreciation and shorter lifetimes
have been introduced in response to higher expectations of inflation, but
these results indicate that legal changes have much more than offset any
increases in inflationary expectations.40

Moreover , the bottom row of table 6.31 shows that the overall rate in
1960 is fairly insensitive to expected inflation and even falls as inflation
increases from 7 to 10 percent. This result can be explained by the much

40. Since the pattern of investment responds to tax differentials, the weights would
adjust over time. The rate on machinery fell the most, so investment would increase the
most. Because we use the relatively high 1980 weight for machinery in all years, the high
average rates from earlier years are somewhat overstated. AIso, these calculations assume
that firms minimize taxes by using LIFO inventory accotinting. Footnote 33 summarizes
some results with 70 percent FIFO accounting, and the tax rates in that case rise faster with
inflation.
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longer asset lifetimes in 1960, since depreciation deductions are less ~

important. The fact that depreciation is on a historical east basis when
there is inflation cannot make real depreciation deductions much lower,
while the fact that nominal interest is deducted against the corporate tax
rate still substantially reduces the east of debt finance. Indeed, the row
for debt finance still shows a subsidy with 7 or 10 percent inflation, even
though nominal interest receipts of individuals are included at the per
sonal rate, and even though there are no investment tax credits or short
lifetimes allowed on the assets that are financed by that debt.

Machinery, since it receives no credits, relatively long lives, and only
historical cost depreciation, is taxed at a 59 percent effective rate in 1960.
When compared with the 18 percent rate for machinery in 1980, this
figure is striking. Table 6.29 shows that the lifetimes for some types of
equipment were as long as twenty-five to thirty years, whereas the langest
life in 1980 was fourteen years. Autos were depreciated over 11.8 years in
1960, compared with three years in 1970 and 1980. When we nate that the
economic depreciation rate for autos is measured to be 33.3 percent per
year, it is cleat that some assets were not receiving even. economic
depreciation write-offs in 1960. Since autos and machinery made up a
relatively high proportion of total assets in commerce and manufacturing,
those industries are taxed at rates of 42 and 59 percent respectively.

The overall tax rate in the fixed-r case is 59 percent for 1960, compared
with 50 percent for 1980. As pointed out in chapter 2, the fixed-rtax rates
are always higher than the fixed-p rates when there is a dispersion among
the rates of individual combinations. Patterns between years and among
assets in the fixed-r case are not shown, but they are similar to those in the
fixed-p case.

The fixed-p results for 1970 are shown in table 6.32 with an overall rate
of 47 percent. Thus, in the fixed-p case overall effective tax rates in 1960,
1970, 1980, under the ultimate 1981 law, and under the 1982 law, are
equal to 48, 47, 37,26, and 32 percent, respectively. In the fixed-r case the
corresponding tax rates are 59,57,50,41, and 45 percent. In either case
the total taxatian of income from capital falls substantially from 1960 to
1981, but some of this decline is reversed with the 1982 law. Since the
fixed~p rate on machinery falls from 59 to 49 percent from 1960 to 1970, it
is clear that the 1962 introduction of Guidelines did more to reduce
equipment lives than building lives (see table 6.29 lifetimes). Since the
rate on buildings rises from 45 percent to 47 percent, the elimination of
double declining balance in 1969 had more effect than the shortening of
lives in 1962. Most 1970 rates in table 6.32 are lower than the 1960 rates of
table 6.31, but inventories reflect the higher property tax rate used in the
later year.
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Table 6.32 Effective Marginal Tax Rates, United States, 1970, Fixed-p Case
(%)

Inflation Rate

Zero 10% Actual (6.77%)

Asset
Machinery 36.7 52.6 48.5
Buildings 43.3 46.7 47.1
Inventories 51.8 44.0 46.3

Industry
Manufacturing 51.1 59.9 58.3
Other industry 32.5 33.9 34.4
Commerce 45.1 42.3 43.8

Source of finance
Debt 17.2 -7.8 -0.2
New share issues 65.6 104.8 92.9
Retained earnings 56.7 73.2 69.7

Owner
Households 52.7 66.4 63.5
Tax-exempt institutions 23.4 -15.9 -0.7
Insurance companies 22.8 57.6 38.3

Overall 43.8 47.4 47.2

6.4.4 Comparison with Average Tax Rates

How do the 37 percent (fixed-p) and the 50 percent (fixed-r) marginal
tax rates compare with other estimates of average tax rates? To maintain
comparability in such a calculation, we look at only domestic nonfinanciai
corporate business, and we include all forms of capital taxation as a
fraction of all forms of capital income. We also want the income measure
to reflect economic rather than tax depreciation.

Table 6.33 summarizes the appropriation of corporate profits from
1978 to 1980. We average these years together because the series are
fairly volatile. Since losses induce delayed rather than immediate tax
offsets, the denominator of the average tax rate could be unusually low in
a single year without a corresponding reduction in the numerator. Thus
the average of several years could be expected to provide not just a more
stable but a more accurate reflection of the normal tax on existing
investments. Profits in table 6.33 are defined to include the "capital
consumption adjustment," which corrects for economic rather than tax
depreciation, and the "inventory valuation adjustment," which puts all
inventories on a LIFO accounting basis. We also include interest pay-
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Table 6.33 Corporate Profits and Their Appropriation, United States, 1978-80
($ billion in eurrent priees)

1978-80 Average

Realoperating profits
Federal and state eorporate profits tax
State and loeal property tax
Interest payments
Dividend payments
Real retained earnings

196.78
73.10
18.45
36.40
36.90
31.93

Source: Various issues of the Survey of Current Business, plus ealculations deseribed in the
text.

ments and property tax payments in the total gross profits figure. For
domestic source income of only nonfinanciai corporations, these profits
were $196.78 billion.41

Corporate profits taxes at all levels of governinent totaled $73.10
billion for these corporations, as shown in the Survey ofCurrent Business.
This source also reports interest payments of $36.40 billion and dividend
payments of $36.90 billion. Real retained earnings of $31.93 billion are
obtained from their corrected profits figure less taxes, interest, and
dividends.

The property tax payments are not shown separately for these corpora
tians, however. To obtain an estimate for these taxes, we turn back to the
effective rates estimated in section 6.2.6. The 0.01126 rate for buildings
and the 0.00768 rate for machinery and inventories were estimated from
total property taxes and total capita!. When they are applied to Jorgen
son's 1977 figures for only nonfinanciai corporate structures, equipment,
and inventories, $14.54 billion results. To approximate 1979 property
taxes, we scale the 1977 amount by the ratio of the 1979 to the 1977 total
nonfinanciai corporate property tax base, as shown in Feldstein, Poterba,
and Dicks-Mireaux (1983). The resulting estimate for 1979 is $18.45
billion, very close to the amount those authors find with their "equai
rate" hypothesis.

These profit taxes and property taxes are included in the taxatian of
capital income, shown in table 6.34. AIso in the table, we include esti
mates of personal taxes on interest, dividends, and real retained earnings.
Interest payments from the previous table are multiplied by 0.236, the
weighted average of debt holders' personal marginal rates on interest
income. That is, the household rate of 0.284 (from table 6.13) is weighted
by their 0.609 share of debt (from table 6.19), and the insurance company
rate of (.149 + 3.881T) = 0.412 is weighted by their 0.153 share of debt.

41. We were unable to exclude agrieulture, mining, and crude petroleum from these
ealculations of the average tax rate, since the Survey of Current Business does not show
eorporate interest payments or capital eonsumption adjustments separately by industry.
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Table 6.34 Average Tax Rate on Real Corporate Profits
($ billion in current prices)

1978-80
Average

Percentage
of Profits

Total taxes
Corporate taxes
Property taxes
Taxes on

Interest payments
Dividend payments
Real retained earnings
Personal wealth

Real.operating profits
Average tax rate (%)
Average profit rate (%)

Gross of tax
Net of tax

115.11
73.10
18.45

8.59
13.13
1.84
0.00

196.78
58.50

9.41
3.91

58.50
37.15

9.38

4.37
6.67
0.94

Source: Own calculations as described in the text.

Similarly, dividend payments are multiplied by 0.356, the weighted aver
age of equity holders' personal marginal rates on dividends. Finally, each
dollar of real retained earnings from table 6.33 is assumed to generate
one dollar of real capital gains for shareholders. The household capital
gains rate of 0.14 and the insurance company rate of 0.28 (from table
6.13) are first halved to account for deferral, then weighted by the 0.743
and 0.041 shares to obtain 0.058 as the effective rate on accrued capital
gains. This rate is applied to the real retained earnings of table 6.33 to
obtain $1.84 billion of tax, shown in table 6.34.

Total taxes are $115.11 billion, or 58.5 percent of gross corporate
profits. The gross and net rates of return are 9.4 and 3.9 percent, respec
tively, derived by dividing gross or net profits by $2,091.0 billion, the total
1979 nonfinanciai corporate stock from the Federal Reserve Board Bal
ance Sheet data. Similar information, on average tax rates and profit
rates, is available for a time series of thirty years in Feldstein, Poterba,
and Dicks-Mireaux (1983). .

Two questions arise. First, why is the 58.5 percent average tax rate
lower than the 69.4 percent rate estimated for 1979 by Feldstein, Poterba,
and Dicks-Mireaux (1983)? Second, why is the 58.5 percent average tax
rate so much higher than the 37 to 50 percent marginal tax rate?

A number of differences exist between the two average tax rate estima
tian procedures. First, Feldstein, Poterba, and Dicks-Mireaux (1983) use

. 0.35 for the personal rate on interest. We found from the TAXSIM model
that the total federal and state marginal rate on interest was 0.325, and we
reduced that rate to 0.284 to account for the fact that same corparate
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interest reaches the hands of bank depositors in the form of tax-free
services. Second, our calculations use weights from 1980 rather than
1976, and more recent data show more debt in the hands of tax-exempt
institutions. Third, unlike those authors, we moved part of insurance
company debt holdings into the tax-exempt group to account for their
nontaxable pension business. For these reasons, our weighted tax rate on'
interest is 0.236 while theirs was 0.317. However, our 0.356 dividend rate
is similar to their 0.349 rate, and our 0.058 capital gains rate is similar to
their 0.044 rate for 1979. A final difference is that those authors include a
capital gains tax on nominal gains, the product of an inflation rate and the
ca'pital stock. Chapter 2 describes our reasons for excluding this compo
nent.

The differences between average tax rates and marginal tax rates
primarily involve distinctions between ex post taxes paid and ex ante
expectations of taxes using current legisiation. Several such distinctions
can be suggested. First, unanticipated inflation reduces the real value of
depreciation allowances on past investments without necessarily affect
ing the expected real value of depreciation allowances on the current
marginal investment. Jorgenson and Sullivan (1981) argued that recent
inflation rates have been higher than expected in the United States and
have acted as a lump-sum tax on investments already in place. Second,
the average tax rate mixes investments with different tax treatments. The
rates from 1978 to 1980, for example, include taxes paid on some invest
ments that were made before the 1971 liberalization of depreciation
allowances, while the marginal rate in 1980 should reflect only the law
then current. Third, transitory or windfall profits on past investments are
subject to the statutory corporate tax rate, while the expected normal
return to the marginal investment is also affected by investment tax
credits and accelerated depreciation allowances. Fourth, monopoly
profits receive the statutory rate. Fifth, initial corporate investments pay
initial low-bracket corporate rates, while marginal investments were
assumed to pay the 0.46 top bracket rate. Finally, firms may have reasons
unrelated to the marginal investment for using charitable deductions,
FIFO accounting, longer than minimum asset lives, and other features
affecting the average tax rate without necessarily affecting the marginal
tax rate.

It is thus not too surprising that when Fullerton and Henderson (1981)
took different formulations for the marginal tax rates in eighteen United
States industries, and different formulations for the average tax rates in
the same eighteen industries, they obtained correlation coefficients that
varied around zero and never exceeded 0.3. Furthermore, most of the
reasons given above point to a marginal rate that is less than the average
rate, as we found in this study. Fullerton (1983) includes much more
discussion about the difference between average and marginal effective
tax rates.
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Table" 6.35 Ratios of Total Capital Taxes to Total
Capital Income from Two Different Studies

Industry 1953-59 1972-74

Included
Manufacturing .58 .58
Other industry .58 .63
Commerce .46 .57

Excluded
Agriculture .30 .35
Mining (including

crude petroleum) .35 .50
Real estate .32 .39

Overall total .47 .49

Source: The 1953-59 capital income, corporate taxes, and property taxes are from Rosen
berg (1969). The imputation of personal taxes is based on assumptions of Harberger (1966),
as corrected and disaggregated by Shoven (1976). The 1972-74 ratios are from the Fuller
ton/Shoven/Whalley model, using different personal tax imputations. See Fullerton et al.
(1978, 1981).

Several other studies have estimated average tax rates by industry,
including Rosenberg (1969) for 1953-59 and Fullerton et al. (1978,1981)
for 1972-74. Their results are summarized in table 6.35. In both of these
studies, capital income is defined to include corporate profits, net interest
paid, net rents paid, and corrections for economic depreciation. Several
years are averaged in order to avoid problems with loss carry-forwards.
Capital taxes are defined to include corporate income taxes, property
taxes, and an imputation for the personal taxes paid on capital earned in
each industry. In spite of these similarities , enough procedural differ
ences remain so that we cannot attribute tax ratio differences to changes
over time. However, it is fair to presume that the higher rate for rp.ining
and crude petroleum in the 1972-74 study reflects the phasing-out of oil
depletion deductions. The higher rate for the commercial industry prob
ably reflects increased incorpöration.

Because personal and property taxes are included, we can also com
pare our corporate industries with three excluded noncorporate indus
tries. These noncorporate industries clearly have lower average effective
tax rates. In fact, the average tax rates in both of these studies have been
used to estimate the capital misal1ocation and welfare effects from dif
ferential capital taxation.42 Part of the point of this book is that our
marginal effective tax rates might be better suited for measuring these
investment incentive effects.

42. See Harberger (1966), Shoven (1976), and Fullerton" et al. (1978, 1981).



7 Cornparisons of
Effective Tax Rates

One of the main purposes of our study is to exarnine the variations in
effective tax rates among the four countries and to explain the main
reasons for these differences. A summary of the major results for each
country has been presented in the appropriate chapter. In section 7.1 we
analyze the results more fully, placing particular emphasis on compari
sons across countries. Such comparisons help to place the results for any
one country in perspective and to shed light on some key relationships
such as the effect of inflation on effective tax rates. As shown in section
7.2, this effect differs significantly from one country to another. In section
7.3 we also exarnine the extent to which differences in tax rates are
attributable to differences in the tax systems or to differences in the
importance of particular industries, assets, sources of finance, and
owners.

In addition to these basic questions, we examine in section 7.4 the
sensitivity of the estimated tax rates to the values ofp (in the fixed-p case)
and r (in the fixed-r case) at which they are evaluated. At different
inflation rates, we evaluate the tax rates at constant average net of
personal tax rates of return. The question of how sensitive our results are
to this assumption is tackled in section 7.5. Finally , for each country we
calculate the distribution of effective marginal tax rates.

7.1 Comparing ResiIlts under Standard Assumptions

Let us first summarize the results with the standard parameters for each
country. Table 7.1 shows effective tax rates in the fixed-p case for the four
countries. From the final row of table 7.1 we see that the highest overall
effective marginal tax rate is the 48 percent rate in West Germany,
followed by 37 percent in the United States, 36 percent in Sweden, and

268
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Table 7.1 Åctual Effective Tax Rates for Each Country, Fixed-p Case
(actual inflation, actual depreciation, actual weights)

United West United
Kingdom Sweden Germany States

Asset
Machinery -36.8 ·0.2 44.5 17.6
Buildings 39.3 36.6 42.9 41.1
Inventories 39.5 68.8 59.0 47.0

Industry
Manufacturing -9.6 27.1 48,1 52.7
Other industry -5.4 60.5 57.0 14.6
Commerce 36.2 39.2 44.4 38.2

Source of tinance
Debt -100.8 5.0 -3.1 -16.3
New share issues -4.2 90.4 62.6 91.2
Retained earnings 30.6 68.2 90.2 62.4

Owner
Households 42.0 105.1 71.2 57.5
Tax-exempt institutions -44.6 -51.8 6.3 -21.5
Insurance companies -6.7 18.9 -3.8 23.4

Overall 3.7 35.6 48.1 37.2

only 4 percent in the United Kingdom. The overall rate for each country
is an average of the effective marginal tax rates for the eighty-one
combinations, weighted by the proportion of capital in each combination.
These weights, together with all 1980 input parameters for each country,
are shown in Appendix A, and the matrixes of tax rates for different
combinations and inflation rates in the four countries are given in Appen
dix B.

Each row in table 7.1 shows a weighted average tax rate for a subs.et of
combinations. For example, the first row shows the aver~ge tax rate over
all combinations that include machinery. From this row we can see that
immediate expensing of machinery is a major reason for the low overall
rate in the United Kingdom. The effective tax rate on machinery is minus
37 percent, while other assets are taxed at over 39 percent. Britain has the
lowest total tax on machinery and the highest share of machinery in its
capital stock: Sweden's exponential depreciation of machinery at a 30

1. The tirst matrix of weights in Appendix A shows the proportion of capital stock that is
used in each combination of asset and industry. If we add across the three industries in each
country, we tind that machinery is 47 percent of total capital in Britain, 42 percent in West
Germany, 32 percent in Sweden, and 22 percent in the United States. The high percentage
in Britain can be explained by the tax advantages afforded machinery, and the low percent
age in the United States can be explained by the fact that a larger proportion of utilities are
private corporations in the United States than in Europe. Since there are more struc
ture-intensive utilities in the "other industry" category,' the United States has a lower
relative total weight on machinery.
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percent annual rate for tax purposes is considerably more than the 7 to 20
percent rates that we estimate for economic depreciation. This acceler
ated depreciation plus the 11 percent investment.grant means that the
total corporate and personal tax wedge on machinery in Sweden is zero.
Accelerated depreciation plus a 10 percent grant in the United States
implies that the total tax on machinery is 18 percent,2 while tax lives of
eleven years and only 2 percent credits in Germany result in a tax rate on
machinery of 45 percent. The effective tax rate on investment in buildings
is strikingly similar in all four countries, with rates ranging from 36 to 43
percent. The row for inventories demonstrates the importance of infla
tion accounting, since the lower tax rates are in the United Kingdom and
United States, where FIFO accounting is not obligatory for tax purposes,
while 59 and 69 percent tax rates are found in Germany and Sweden,
where half of inventories and all of inventories, respectively, are on FIFO
accounting.

Looking at the industry breakdown in the United Kingdom, the tax
rate for manufacturing is lowest because of the high weight on machinery
and because that industry receives extra grants for machinery. The "other
industry" category, although qualifying for lower grants, has a higher
relative weight on machinery. The more interesting aspect of the industry
breakdown, however, is that in Germany and Sweden the tax rate in
"other industry" is higher than the overall rate, and in the United
Kingdom and the United States it is lower than the overall rate. The low
United States rate reflects the availability of investment tax credits for
both machinery and buildings in utilities. The higher tax rates in Ger
many and Sweden reflect larger weights on buildings and inventories,
respectively. These assets receive less generous depreciation allowances
and lower grants.

In the breakdown by source of finance, the United Kingdom again
provides the most striking contrast. Debt-financed investments are heav
ily subsidized, since assets receive accelerated or immediate depreciation
and corporate interest payments are fully deductible from taxable in
come. Investment financed by new share issues receives a small subsidy
because of the tax credits for dividends afforded by the imputation system
of corporation tax .. Only investment projects financed by retained earn
ings are taxed at positive rates in Britain. In all four countries tax
deductibility of interest payments keeps dow'n the tax rate on debt
finance. Because of the imputation system both in Germany and the

2. The overall rate on machinery is zero in Sweden and 18 percent in the United States,
but we cannot infer that depreciation of machinery is more accelerated in Sweden. Indeed,
as shown in table 7.5, the rate in Sweden exceeds the rate in the United States when we use a
common set of weights. Instead, the zero rate for machinery in Sweden can be explained by
the fact that Sweden has proportionately more of machinery in manufacturing and that this
industry uses proportionately more debt than in the United States. All weights for each
industry are shown in Appendix A.
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United Kingdoql, the tax rate on projects financed by new share issues is
lower than that on projects financed by retained earnings. In Sweden and
the United States, in contrast, the relative positions o~ the two sources of
equity finance are reversed. The United States imposes both corporate
and personal taxes on dividends, while Sweden's AnnelI deduction is not
enough to offset a similar double tax.

Finally, table 7.1 shows effective tax rates by ownership category.
These rates reflect the differences in personal rates on interest and
dividends in each country that are shown in Appendix i\. Households in
Sweden and Germany have particularly high personal tax rates, and
effective marginal tax rates on projects financed directly from households
are 105 and 71 percent, respectively. In Germany, however, tax-exempt
institutions do not receive refunds of dividend tax credits or withholding
taxes, so that only in Germany is the tax wedge positive for projects
financed by tax-exempt instituti()ns.

In other countries tax-exempt institutions are subsidized because their
receipts of income are tax free and the corporations in which they invest
receive deductions for interest payments, accelerated depreciation, in
vestment grants, and in certain cases credits for dividends paid. The
position of insurance companies is rather different. Although they are, on
average, subsidized in Britain and Germany, they are taxed at positive
rates in Sweden and the United States. We discovered that in all four
countries the taxation of insurance companies was an extremely complex
matter. The effective tax rate depends critically on special provisions,
such as the possibility of making tax-free allocations to reserves. These
provisions imply that the tax may be quite different from the statutory
corporate rate applying to insurance companies and can increase rapidly
with inflation (see section 7.2).

The tax rates shown in table 7.1 refer to projects that are all assumed to
earn a pretax rate of return of 10 percent per annum. These figures
describe the incentives provided by the tax schedule but do not tell us
what revenue we would expect to collect at the margin corresponding to a
small increase in the capital stock as a whole. This is because we might
expect investments to be pushed to the point at which all projects yield
the same rate of return before deduction of personal taxes. This arbitrage
equilibrium we call the fixed-r case. It gives greater weight to the more
highly taxed combinations, because it is these combinations that require a
higher pretax rate of return in order to generate funds to pay the given
market rate of return. The results for the fixed-r case are shown in table
7.2. As mentioned above, the weighted-average tax rates in table 7.2 will
generally be larger than those in table 7.1 fot the fixed-p case.3 The overall

3. If the tax system were linear, then the effective tax rate calculated for a particular
combination would not depend on the choice of p or r in- either the fixed-p or the fixed-r
calculations. Since individual tax rates would then be the same in both cases, any weighted-



272 Comparisons of Effective Tax Rates

Table 7.2 Actual EfTective Tax Rates for Each Country, Fixed-r Case
(actual inflation, actual depreciation, actual weights)

United West United
Kingdom Sweden Germany States

Asset
Machinery -57.5 -0.7 63.4 26.4
Buildings 56.4 48.5 59.9 54.1
Inventories ' 45.9 72.5 70.4 54.5

Industry
Manufacturing 10.7 45.1 65.0 61.2
Other industry 12.0 77.0 69.5 24.4
Commerce 55.0 53.7 61.3 48.8

Source of finance
Debt 11.5 -17.9 -72.5
New share issues -1.8 92.9 73.2 81.8
Retained earnings 48.2 89.6 85.4 66.5

Owner
Households 104.6 141.0 82.4 73.4
Tax-exempt institutions -34.5 -68.8 26.5 -21.3
Insurance companies 14.5 26.9 9.1 22.4

Overall 30.0 53.6 64.8 49.9

marginal tax rates in the fixed-r case are 30 percent in the United King
dom, 50 percent in the United States, 54 percent in Sweden, and 65
percent in West Germany.

Although the absolute values of the tax rates shown in table 7.2 are
higher than those in table 7.1, the patterns of variations of tax rates. both
among countries and aeross eombinations remain the same. Investment
in maehinery is subsidized in the United Kingdom, pays virtually no tax in
Sweden, and is taxed at higher positive rates in the United States and
espeeially in West Germany. Tax rates on investments in inventories are
highest in Sweden and Germany. Investment in the United Kingdom is
taxed less heavily in manufaeturing than in other industries, whereas in
the United States 'manufacturing pays a higher tax rate than other sectors
of the economy.

It is clear that investment financed by borrowing is much less heavily
taxed than that financed by equity. In three of the four eountries sueh

average in the fixed-r case must be greater than the corresponding weighted-average in the
fixed-p case. The tax system is not linear, however, so the individual tax rates depend on the
chosen p of 10 percent in table 7.1, and on the chosen r of 5 percent in table 7.2. Since the tax
rates for individual combinations are nöt identical in the two cases, averages over tax rates in
the fixed-rcase do not necessarily exceed those in the fixed-p case. Indeed, when we average
over all combinations involving a particular asset, industry, source, or owner, the fixed-r tax
rate in table 7.2 is sometimes less than the corresponding fixed-p rate of table 7.1.
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projects are subsidized, and in the exception, Sweden, they receive a tax
rate of only 11.5 percent. In Britain the subsidy is sufficiently large that
the required pretax rate of return, necessary to generate a 5 percent rate
of return before personal taxes to savers , is actually negative. Thus the
factor income net of depreciation that would be produced in arbitrage
equilibrium is negative, and the use of this factor income as the denomi
nator of an estimated tax rate would produce figures with a sign opposite
from that corresponding to our intuition. The tax wedge on debt finance
in the United Kingdom is negative, and in table 7.2 the implied tax rate
would be positive because of the negative pretax rate of return. Hence
this figure is omitted. One advantage of reporting the results in the form
of the implied tax wedge (p - s) is that the sign of the wedge always
corresponds to the effect of the tax system on the incentive to save and
invest.

Finally, there are substantiai differences ip the effective tax rates levied
according to the identity of the provider of the funds for the project.
Tax-exempt institutions receive a net subsidy in all countries except
Germany, whereas in all four countries projects financed directly by
househol~s pay extremely high tax rates.

7.2 Effects of Inflation on Marginal Tax Rates

Section 4 of each country chapter provides estimates of tax rates for
inflation rates of zero, 10 percent per annum, and the estimated actual
inflation rate during the period 1970-79. In this section we investigate
more systematically the effect of inflation on marginal tax rates. Figure
7.1 shows the overall effective marginal tax rates in the fixed-p case for

, inflation rates varying from zero to 15 percent. The figure illustrates some
major differences among the four countries. In particular, overall mar
ginal tax rates in Germany and the United States are rather insensitive to
the rate of inflation, whereas in Sweden and Britain the tax rate is much
more dependent on the inflation rate. But the influence of inflation is in

,opposite directions for the latter two countries. At zero inflation both
countries have an overall marginal tax rate of about 13 percent, but as
inflation increases the tax rate rises in Sweden and falls in the United
Kingdom.

To discuss figure 7.1 and the different net effects of inflation in each
country, it is useful first to summarize four separate effects of inflation
that might operate in any one country.4 First, a marginal investment in
1980 typically has future depreciation allowances that are based on

4. We concentrate here on four effects of inflation because they serve to explain figure
7.1. Inflation might also (a) raise taxes on capital gains if the tax base is not indexed, (b) push
taxpayers into higher brackets if the tax schedule is not indexed, and (c) reduce the real tax
burden if payments are delayed relative to the time that 'liabilities are incurred.
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Fig. 7.1 Overall effective tax rate as inflation varies in each country.

historical cost (the 1980 purchase price for the asset). Since inflation
reduces the real value of these fixed nominal deductions, it tends to
increase effective tax rates. As inflation increases further, however, the
real value of depreciation allowances falls at a reduced rate: only at an
infinite rate of inflation does the real value of these deductions approach
zero. For this reason the effect of historical cost depreciation becomes
less important with successive increases in the rate of inflation. It is also
less important in Britain, where machinery receives immediate expensing
and hence inflation has no effect on the vector of such allowances.

Second, inflation increases the nominal interest rate. Where nominal
interest payments are deductible from the corporate income tax, inflation
tends to increase these deductions and decrease the overall tax rate. At
the same time, where nominal interest receipts are included in the per
sonal income tax base, inflation tends to increase these receipts and
increase· the overall tax. In combination, since the corporate rate is
greater than the personal rate averaged over investors in all of our
countries, inflation tends to decrease overall taxes.

Third, inflation increases the nominal value of inventories. Under
FIFO inventory accounting, taxable profits are measured by the differ
ence between nominal sales price and nominal costs. Thus, for given real
magnitudes, inflation tends to increase taxable nominal profits and in
crease the effective tax rate. This effect depends on the proportion of
assets held as inventories.

Fourth, tax rules for insurance companies can exacerbate the effects of
inflation. In the United States and Sweden, insurance companies are
allowed deductions for reserves that are based on fixed nominal interest
rate assumptions. As inflation increases nominal interest receipts, it
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reduces the real value of deductions for reserves. The entire addition to
the nominal return is taxed, even if it is needed to meet reserve obliga
tions. As a result, inflation tends to increase the effective tax rate pro
portionately.

These four effects of inflation operate in different directions and with
different magnitudes in each country, but the total effects are shown in
figure 7.1. In Germany, for example , the tax rate starts at 45 percent with
no inflation. It tends to increase because of historical cost depreciation
and inventory accounting, but it tends to decrease because of nominal
interest deductions at a corporate rate that exceeds the personal rate. The
net effect is positive at first, but the effect of historical cost depreciation
diminishes with further inflation. Nominal interest deductiöns become
relatively more important at a 5 percent rate of inflation, and further
inflation reduces the total tax.

The same general story applies to the United States, except that the
effect of FIFO inventory accounting is replaced by the effect of nominal
reserve allowances for insurance companies. Taxes increase with infla
tion, but at a diminishing rate as the effect of historical cost depreciation
diminishes. The curve becomes almost flat at high rates of inflation,
where the tax-increasing effects of insurance rules are almost exactly
offset by the tax-reducing effects of nominal int.erest deductions at a
corporate rate that exceeds the personal rate.

Most effects operate in the same direction for Sweden. First, deprecia
tion is allowed on a historical cost basis. Second, Sweden requires FIFO
inventory accounting. Third, insurance companies are allowed only a
fixed nominal return for reserves . Finally , nominal interest is taxed at a
weighted-average marginal rate that is almost as high as the corporate
rate. (Sections 4.2.5 and 4.4.3 find that the effective corporate rate in
Sweden was 35 percent in 1980.) The combination of these four effects for
Sweden itself is dramatic, but the contrast with Britain in figure 7.1 is
tremendous. Nominal interest in Britain is deducted at the 52 percent
corporate rate, and it is received by households with an average 28
percent rate, tax-exempt institutions, or insurance companies with a 17
percent rate. This effect swamps that of historical cost depreciation.
Although some buildings in Britain receive delayed depreciation at his
torical cost, other assets are expensed. Inflation does not operate to
increase taxes through investment in inventories orsaving through insur
ance companies. As a result, overall taxes start at about 13 percent of the
pretax return, fall with inflation, and keep falling as inflation increases .
. Figure 7.1 does not show differential effects of inflation among com

binations in each country. To investigate differences among assets, indus
tries, financial sources, or owners, we start with tax rates for zero inflation
in table 7.3. These tax rates for each country are taken from the zero
inflation column of the tirst table of results in each country chapter. The
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Table 7.3 Actual EfTective Tax Rates for
Each Country with Zero Inflation, Fixedap Case

(actual depreciation, actual weights)

United West United
Kingdom Sweden Germany States

Asset
Machinery -24.2 -18.1 38.1 3.9
Buildings 41.5 28.9 42.7 35.4
Inventories 50.5 26.5 57.7 50.9

Industry
Manufacturing -1.7 8.1 44.7 44.2
Other industry 4.6 29.6 50.8 10.0
Commerce 46.8 12.1 44.6 37.9

Source of finance
Debt -29.6 -12.9 12.1 -2.0
New share issues 7.6 44.2 56.1 61.0
Retained earnings 23.5 40.9 72.0 48.4

Owner
Households 26.6 57.1 59.7 44.1
Tax-exempt institutions -5.1 -39.2 17.6 4.0
Insurance companies 8.7 -16.0 14.6 4.0

Overall 12.6 12.9 45.1 32.0

columns for the United Kingdom and Sweden demonstrate that these two
countries not only start at the same overall 13 percent effective tax rate
with no inflation, but also start with very similar tax rates on particular
combinations. Machinery is subsidized in both countries, because of
accelerated or immediate depreciation, and other assets are taxed. Debt
is subsidized in both countries, because of interest deductions at the
corporate level, and other sources of finance are taxed. Tax-exempt
institutions are subsidized, and households are taxed.

There, however, the similarity ends. Table 7.4 shows, for each com
bination in each country, the differential effect of inflation. Each entry
shows the addition (or subtraction) to the tax rate in that combination for
an increase of inflation from 6 percent to 7 percent . Almost all the entries
for the United Kingdom are negative, and almost all the entries for
Sweden are positive. One percentage point of inflation reduces British
taxes by one percentage point for machinery, by five points for debt, and
by three points for tax-exempt institutions. The one point of inflation
raises Swedish taxes by four points for inventories, by four points for
insurance companies, and by five full points for households. It even
increases the tax rate on debt by two percentage points.

Finally , we might also be interested in the variance of the effects of
inflation within each categorization. Among owners in the United States,
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Table 7.4 Change in Effective Tax Rates for a Change in the Inflation Rate
from 6 Percent to 7 Percent, Fixed-p Case

(actual depreciation, actual weights)

United West United
Kingdom Sweden Germany States

Asset
Machinery -1.0 2.0 0.5 1.8
Buildings -0.2 0.9 -1.9 0.4
Inventories -0.8 4.1 0.3 -0.5

Industry
Manufacturing -0.6 1.9 -0.1 0.8
Other industry -0.7 3.3 0.2 0.4
Commerce -0.8 2.7 -1.3 -0.2

Source of finance
Debt -5.2 2.0 -5.1 -2.0
New share issues -0.9 4.8 0.7 4.3
Retained earnings 0.5 2.6 3.7 1.5

Owner
Households 1.1 5.0 2.0 1.6
Tax-exempt institutions -3.0 -1.6 -4.1 -4.5
Insurance companies -1.1 4.2 -5.9 5.0

Overall -0.6 2.4 -0.2 0.4

for example, an extra point of inflation adds five points to the tax rate on
insurance companies and subtracts 4.5 points from the tax rate on tax
exempt institutions. This difference of 9.5 points is larger than the differ
ence among owners in any other country. Britain has the smallest differ
ence among owners. Among sources of finance, Germany has the largest
differences ( - 5.1 for debt and + 3.7 for retained earnings, for a differ
ence of 8.8), and Sweden has the smallest. Among industries, Germany
has the largest differences, and Britain has the smallest. Finally, among
assets in each country, Sweden has the largest differences, and Britain the
smallest. Thus, we conclude that, although inflation reduces overall taxes
in Britain, it does so on a comparatively uniform basis.

7.3 Differences among the Four Countries

While the United States, United Kingdom, Sweden, and Germany
show obvious differences in the tax treatments of different assets, they
also differ in the relative stocks of each asset. The weighted-average tax
rates differ for both these reasons. Second, while we have found clear
differences in the way inflation affects tax rates in each country, there are
also differences in actual rates of inflation. Tax rates differ for both these
reasons as weIl. Finally , while new investments receive different grants
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and allowances in each country, they also have different actual rates of
depreciation. They thus have differences in the rates at which reinvest
ment qualities for new grants and allowances. This section investigates
how much of the overall tax rate differences is attributable to tax law and
how much is due, instead, to differences in the measured weights, infla
tion rates, or actual depreciation rates.

To perform this decomposition, we tirst recalculate tax rates for each
country, using its own parameter values everywhere except for a common
set of weights. We recalculate tax rates again with own parameters
everywhere except for a common inflation rate, and then with own
parameters except for a common set of actual depreciation rates. Finally ,
we recalculate tax rates for each country using its own tax parameters, but
using common weights, inflation rates, andactual depreciation rates.

The choices for the common weights, inflation rate, or depreciation
rates are essentially arbitrary. We might select the weights or rates from
any one of the four countries, or we might apply to each country an
average set of weights or rates. We do not wish to introduce a tifth set of
weights, however, even if it is an average of the four countries, because
such parameters would not reflect any actual experiences. Instead, we
select United States weights and rates for the standard of comparison.

Table 7.5 reflects results of the tirst simulation, which attempts to
answer two questions. First, What 'Nould be the effective marginal tax
rates in each country if they all had the United States mix of assets,
industries, sources of tinance, and owners? Second, or conversely , How
much of existing tax rate differences are attributable to different weights
on each category? If all countries provided the same relative tax treat
ments to different assets, industries, sources, or owners, then we would
not expect taxes to cause differences in the distribution of capital among
those components. If relative tax treatments differ, however, then we
might expect substitution among production processes to allow relatively
more use of a particularly tax-favored asset, more output of a tax-favored
industry, more finance through a tax-favored source, or more savings
channeled through a pension fund, insurance company, or other particu
larly tax-favored ownership category. Since there are these differences
among countries, we might expect the switch to a common set of weights
in each case to put less weight on particular tax-favored investments and
thus to raise the overall average tax rate.5

The fourth column of table 7.5, for the United States, is identical to
that of table 7.1. Since weights for the United States have not changed,
the overall rate is still 37 percent in the tixed-p case . The overall rate for

5. Tax rates for Britain, Sweden, and Germany rise as expected in table 7.5 when those
countries are given weights from the United States. In other experiments, however, this
result does not hold. When other countries are assigned the debt-intensive weights from
Sweden, for example, same effective tax rates fall.
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Table 7.5 Effective Tax Rates for Each Country,
with United States Weights, Fixed-p Case

(actual inflation, actual depreciation)

United West United
Kingdom Sweden Germany States

Asset
Machinery -45.5 25.7 54.6 17.6
Buildings 24.8 58.4 52.5 41.1
Inventories 35.8 87.6 71.5 47.0

Industry
Manufacturing 22.0 66.6 69.2 52.7
Other industry -13.6 44.4 43.6 14.6
Commerce 24.8 59.8 54.3 38.2

Source of finance
Debt -84.1 29.4 2.1 -16.3
New share issues 46.9 109.6 63.2 91.2
Retained earnings 61.5 69.6 87.5 62.4

Owner
Households 48.3 103.0 73.3 57.5
Tax-exempt institutions -82.6 -65.2 31.6 -21.5
Insurance companies -46.5 7.7 -9.1 23.4

Overall 11.6 58.0 57.5 37.2

Britain, however, has increased from 3.7 to 11.6 percent. This overall
change results primarily from the fact that the United States has a much
lower weight for machinery than does the United Kingdom, where
machinery is subsidized. It is somewhat offset by the fact that the United
States has more weight on debt, which Britain also subsidizes.

The overall tax rate in Sweden increases from 36 to 58 percent when
United State~ weights are employed. Zero-taxed machinery is given less
weight, low-taxed debt is given much less weight, and the highly taxed
households are given relatively more weight. Moreover, because United
States statistics include more privately owned utilities in the other indus
try category, this highly taxed sector is also assigned more weight with the
United States proportions. In West Germany, the overall tax rises from
48 to 58 percent when United States weights are employed. Again, the
"other industrial" sector plays a major role, because it is the most highly
taxed sector in Germany, and its weights are the largest in the United
States. AIso, debt changes from a net subsidy to a tax, because relatively
more of it is held by households in the United States. Individual compo
nents can be further investigated by considering the individual country
weights as shown in Appendix A.

Thus, as expected, overall tax rates of all countries increase when
common weights are employed. The differences, however, remain intact.
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The spread actually increases from forty-four percentage points (the
difference between 48.1 for Germany and 3.7 for the United Kingdom) to
forty-six percentage points (the difference between 57.5 and 11.6 for the
same two countries). Accordingto these experiments, then, differences
in weights by themselves do not account for any of the overall tax rate
differences.

Next we turn to inflation. How much of the actual tax rate differences
would remain if all countries had the same rate of inflation? This question
can be answered by looking at the zero inflation column of each country's
1980 results table (brought together in table 7.3) or by looking at the 10
percent column of each 1980 results ta~le. For consistency, in table 7.6,
we look at the tax rates that would exist in each country with 6.77 percent
inflation, the actual United States rate of inflation.

Again tax rates in the United States are the same as they were before.
Tax rates in other countries rise or fall, as can be seen from figure 7.1.
Since taxes in Britain fall with inflation, and since the United States
inflation rate is less than the United Kingdom rate, the 3.7 percent tax
rate for Britain in table 7.1 rises to 8.9 in table 7.6. This overall change
reflects smaller subsidies on machinery, debt, and tax-exempt institu
tions, as weIl as higher positive taxes on other categories. Since taxes in
Sweden rise with inflation, and since the United States inflation rate is

Table 7.6 Effective Tax Rates for Each Country with 6.77 Percent
Inflation, Fixed-p Case

(actual depreciation, actual weights)

United West United
Kingdom Sweden Germany States

Asset
Machinery -30.2 -5.2 46.3 17.6
Buildings 42.0 33.9 38.9 41.1
Inventories 45.5 58.6 59.8 47.0

Industry
Manufacturing -4.8 22.1 48.2 52.7
Other industry 0.2 51.7 58.3 14.6
Commerce 42.2 32.2 41.8 38.2

Source of finance
Debt -64.6 -0.6 -15.4 -16.3
New share issues 2.1 77.8 64.6 91.2
Retained earnings 27.9 61.8 100.1 62.4

Owner
Households 34.8 92.1 76.5 57.5
Tax-exempt institutions -23.8 -47.7 -3.4 -21.5
Insurance companies 1.9 6.6 -18.2 23.4

Overall 8.9 29.5 47.9 37.2
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less than the Swedish rate, the 35.6 percent tax rate in table 7.1 falls to
29.5 in table 7.6. Finally,. nate that the figure 7.1 tax rate curve for
Germany reaches its highest point åt a 5 percent rate of inflation and then
starts to decline. Since the German inflation rate is 4.2 percent and the
camparison here is at a rate of 6.77 percent, the overall. tax rate is hardly
affected. The flatness of that curve incorporates offsetting effects, how
ever, so there is a higher tax on inventories and a lower tax on debt.

According to these experiments, then, same of the actual tax ra~e

differences can be attributed to inflation-rate differences. The forty-four
point spread in table 7.1 falls to a thirty-nine point spread in table 7.6
(47.9 for Germany minus 8.9 for the United Kingdom) . This conclusion is
not robust, however, as can be seen froni figure 7.1. For any two coun
tries in that diagram, tax rates may become more similar at one common
inflation rate and less similar at a different common inflation rate.

Finally , we ask, How much of the differences· in tax rates may be
attributed to differences in actual depreciation rates? We have two
reasans for addressing this question. First, we want to isolate differences
attributable solely to tax law. Of course, the tax law can induce producers
to alter the maintenance or type of particular assets employed. Second,
each of our country chapters uses its own procedures to derive estimates
of actual depreciation. These methodological differences might contrib
ute to apparent effective tax rate differences.

Table 7.7 shows calculations for all countries when we use only United
States depreciation rates. As shown in Appendix A, these rates for
buildings are greater than those for Britain and Sweden but 'less than
those for Germany. The United States rates for machinery are approx
imately in the middle of those for other countries but depend on indus
trial location. Substitution of these parameters serves to reduce the
overall tax rates in Britain and Germany and slightly increase that in
Sweden. The spread between the low rate of Britain and the high rate of
Germany is essentially unchanged.

While these factors sometimes greatly affect individual combinations,
we conclude that none has a major impact on the differences in overall tax
rates among countries. In table 7.8, however, we take all these factors
tagether and calculate effective tax rates when all countries have the
same weights, inflation rates, and depreciation rates. Because these
factors are not independent, they have more of an effect together than
they do separately. Taken tagether , these factors increase the tax in
Britain for two reasons: we use less weight on Britain's subsidized
machinery, and we use a lower rate of inflation. The overall rate in the
United Kingdom increases from 3.7 to 18.9 percent, while that in Ger
many increases only from 48.1 to 52.6 percent. The spread thus falls from
44.4 to 33.7 percent. These remaining differences can be attributed solely
to tax law.
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All the calculations above referred to the fixed-p case. In table 7.9 we
show comparable calculations for the fixed-r case. When all countries
have all their own parameters, fixed-r tax rates vary between the 30
percent rate for Britain arid the 65 percent rate for Germany (as shown in
table 7.2). When all countries have their own tax parameters but United
States weights, depreciation, and inflation, fixed-r tax rates vary between
42 percent for Britain and almost 70 percent for Sweden (as shown in
table 7.9). The spread thus falls from thirty-five points to twenty-eight
points. Changes in the individual components of any country can be
explained by arguments similar to those for the fixed-p case above.

7.4 Sensitivity to Assumed Rates of Return

In general, the measured effective tax rate depends on the assumed
value for p or r in the fixed-p or fixed-r calculations. Are our estimates
relatively robust to these choices, or do they depend greatly on the
assumed rate of return? This section discusses the possible reasons for
this dependence and then calculates different effective tax rates for
different rates of return.

In a linear system, the tax is a constant fraction of the pretax return.

Table 7.7 Effective Tax Rates for Each Country,
with United States Depreciation Rates, Fixed-p Case

(actual inflation, actual weights)

United West United
Kingdom Sweden Germany States

Asset
Machinery -42.2 -0.8 40.3 17.6
Buildings 39.7 38.3 35.4 41.1
Inventories 39.5 68.8 59.0 47.0

Industry
Manufacturing -13.5 27.2 44.5 52.7
Other industry -5.1 61.2 51.3 14.6
Commerce 36.1 39.7 39.2 38.2

Source of finance
Debt -104.2 5.4 ~8.9 -16.3
New share issues -6.6 90.6 59.0 91.2
Retained earnings 28.5 68.3 87.8 62.4

Owner
Households 40.0 105.3 68.1 57.5
Tax-exempt institutions -47.5 -51.4 0.9 -21.5
Insurance companies -9.2 19.2 -9.9 23.4

Overall 1.3 35.9 44.2 37.2
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Thus the tax rate is independent of the pretax or posttax rate of return. In
general, however, tax systems are not linear. The tax rate depends on the
present value of depreciation allowances, which depends nonlinearly on
the rate of return used for discounting. The importance of this point
justifies some algebraic elaboration. In chapter 2, equation (2.23) pro
vides a complicated expression for the pretax return (p) as a function of
the corporate tax rate (,.), the firm's discount rate (p), the depreciation
rate (S), the present value of allowances (A), and other parameters. ~n

order to focus on the main issue and to avoid unnecessary complications,
we consider the case with LIFO accounting (v = O), no corporate wealth
taxes (wc = O), and no inflation (TT = O or, equivalently, complete
indexation for inflation). In this simple case, (2.23) reduces to

(l-A)
p= (p+S)-S.

(1 -T)
Aiso in chapter 2, equations (2.24) to (2.27) provide expressions for the
firm's discount rates when finance is obtained by debt, new share issues
(NSI), and retained earnings (RE). If we take a classical corporate tax
system (8 = 1) and ignore capital gains taxes (z = O), then these
equations reduce to

Table 7.8 Effective Tax Rates for Each Country,
with 6.77 Percent Inflation, United States Depreciation,
and United States Weights, Fixed-p Case

United West United
Kingdom Sweden Germany States

Asset
Machinery -37.3 19.0 53.8 17.6
Buildings 31.7 56.0 42.0 41.1
Inventories 43.3 76.7 75.4 47.0

Industry
Manufacturing. 21.0 60.9 69.3 52.7
Other industry 1.1 40.2 32.5 14.6
Commerce 37.4 53.5 48.2 38.2

Source of finance
Debt -45.0 22.0 -20.3 -16.3
New share issues 40.4 96.4 59.2 91.2
Retained earnings 52.4 65.9 92.2 62.4

Owner
Households 43.3 92.5 73.3 57.5
Tax-exempt institutions -43.6 -52.4 19.3 -21.5
Insurance companies -19.8 -3.6 -37.2 23.4

Overall 18.9 52.6 52.6 37.2
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Table 7.9 Effective Tax Rates for Each Country,
with 6.77 Percent Inflation, United States Depreciation,
and United States Weights, Fixed-r Case

United West United
Kingdom Sweden Germany States

Asset
Machinery -61.5 30.1 69.2 26.4
Buildings 51.7 69.5 59.2 54.1
Inventories 51.1 81.5 79.3 54.5

Industry
Manufacturing 43.3 78.7 77.8 61.2
Other industry 25.0 55.9 51.4 24.4
Commerce 54.7 68.3 64.9 48.8

Source of finance
Debt -114.5 27.4 -125.5 -72.5
New share issues 55.0 93.5 71.4 81.8
Retained earnings 64.5 88.2 86.6 66.5

Owner
Households 63.9 120.7 84.8 73.4
Tax-exempt institutions -33.5 -65.2 39.7 -21.3
Insurance companies -14.0 -6.0 -45.3 22.4

Overall 42.3 69.8 68.4 49.9

PDEBT = r(l - -r)
PNSI = r
PRE =r(l-m),

where m is the personal tax rate. The real interest rate r is equal to the
nominal rate i, since inflation is assumed to be zero here. Finally , the
saver's posttax real rate of return in equation (2.6) reduces to

(7.3) s = r(l - m).

With these formulas, for any source of finance we can calculate the
effective tax rate t = (p - s)/p. Starting with r, for example, we have s
and Pdirectly as linear functions. In general, however, the present value
term A is not a linear function of P, so the tax is not linear in r. Similarly, if
we start with a value for p, we can generally find a value for p that is
consistent with equation (7.1). However, it also will depend nonlinearly
on the initial p chosen. The tax rate remains a nonlinear function of p.

Suppose , however, that there are no cash grants or immediate expens
ing (f2 = f3 = O), and that depreciation allowances are equal to economic
depreciation at replacement cost. In this case, the present value of
allowan~es is
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(7.4)

(7.5)

(7.6)

~ TÖ
A == Ad == Tf öe-(B+p)Udu == --,

o Ö + P

and equation (7.1) reduces simply to

p == -p-.
l-T

Now the three effective tax rates reduce to

tDEBT == m
tNS1 ==T+m(l-T)
tRE == T.

That iso, interest is deductible at the corporate level, so the return to debt
is taxed only at the personal rate m. The return to equity is taxed only at
the corporate rate T if it is retained, but the after-tax profits are taxed
again at the personal rate if the earnings are distributed.

Equations (7.6) make clear that these effective tax rates do not depend
on p or r. The system is linear in that the tax is a constant fraction of any
pretax return. Our effective tax rate formulas provide global estimates of
the tax rate, in either the fixed-p case or the fixed-r case, Jor any initial p
or r.

In our example above, linearity depends upon the assumption of
economic depreciation at replacement cost.6 Actual tax systems conform
neither to an income tax on properly m'easured income nor to a consump
tian tax. In particular , depreciation allowances are often accelerated
relative to economic depreciation. Because these tax advantages are
delayed, the effective tax rate depends on their present value and thus
nonlinearlyan the rate of discount. For these reasons, there is no such
number as the effective tax rate. Different estimates are obtained for
different values of p and r. It is very important, therefore, to investigate
the sensitivity of results to the initial p or r. For reasans of space, we limit
this investigation to the standard 1980 parameters in each country. We
also limit the investigation to one exainple, machinery in the manufactur
ing sector. Our sensitivity analysis should consider the most sensitive
case, and machinery has differentially accelerated depreciation allow
ances. It is therefore expected to exhibit same of the greatest nonlineari-

6; Auerbach and Jorgenson (1980) suggest a "first-year recovery" system where the
investor receives only an immediate deduction, equal to the present value of actual depre
ciation on the asset. All internally financed investments are then subject to a uniform tax
rate T, from equation (7.6). This is not the only linear tax system, however. At the other
extreme, immediate expensing in our simple case provides a uniform rate of zero on all
internally financed assets. Brown (1981) suggests that any uniform rate between zero and T

can be obtained by providing a common rate of grant that is proportional not to the purchase
price of the asset, but to the purchase price minus the first-year deduction.
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Fig.7.2 Effective tax rate on machineryas p varies in each country.

ties. We weight over owners and sources of finance to calculate the total
tax wedge or tax rate on the "average" investment in manufacturing
machinery in each country.

Figure 7.2 plots, for each country, the effective tax rate on machinery
as the pretax return varies from 1 to 30 percent . These calculations are for
the fixed-p case, and the firm's discount rate is linked by our formulas to
this pretax return. For machinery in the United Kingdom, immediate
expensing means that the discount rate does not affect the present value
of depreciation allowances, but additional grants ensure that the asset
receives a subsidy at any pretax return. When this subsidy is expressed as
a fraction of a1percent pretax return or less, the rate of subsidy becomes
arbitrarily large. Because the rate of tax or subsidy is misleading in such
cases, we also show the tax wedge in figure 7.3. As the pretax return
becomes small, the negative wedge in Britain is reduced in absolute size,
although it becomes alarger fraction of p.

In Sweden, as we see in table 7.1, the total tax on the average new
investment in machinery is approximately zero. The wedge (p - s) is
zero, so the wedge as a fraction ofp is also ~ero. As a result, the curvesfor
Sweden in tigures 7.2 and 7.3 are rather flat at a zero value for the tax rate.

To interpret the curves for Germany and the United States, consider
tirst a hypothetical case with no inflation but with accelerated deprecia
tion and investment grants. When the pretax return is relatively low, the
discount rate is also relatively low, and the delayed depreciation allow
ances are more important. A subsidy may result in such a case, and it may
be an arbitrarily high fraction of p. As p (or the discount rate) increases,
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Fig. 7.3 Effective tax wedge (p - s) on machineryas p varies in each
country.

depreciation allowances become less important, and the tax may rise to
zero or above. In such a case, the curve would look like that of the United
Kingdom.

With significant inflation, as in the United States, or with long asset
lifetimes, as in Germany, depreciation allowances on historical eost may
be less than eeonomie depreciation at replaeement eost. In such cases the
tax wedge may be positive, and it may be an arbitrarily high fraction of a
very small p. Moreover, as p (or the diseount rate) increases, the dis
advantageous depreeiation allowances beeome less important, and the
effective tax rate falls. Figure 7.3 shows that the tax wedges in the United
States and Germany are small at lowp, even if they are a high fraction ofp
as shown in figure 7.2.

An important aspect of figures 7.2 and 7.3 is that the curves do not
cross. At actual inflation rates and standard 1980 parameters, the ehoiee
of p does not affect the conclusion that the highest tax rates are in
Germany, followed by the United States, Sweden, and the United King
dom. Moreover, while the amount of tax naturally increases with the
earnings from the asset, as shown in figure 7.3, the tax rate curves of
figure 7.2 have large segments that are fairly flat. Beyond some critical
value of p, the tax rate is not much affeeted by further ehanges in p. Our
standard calculations use a p of 10 percent, clearly beyond this eritical
point.

Similar analyses are performed for the fixed-r methodology in figures
7.4 and 7.5. Curves for Germany and the United States are very similar to
those for the fixed-p case above. In Sweden, the fixed-r ealculation
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Fig. 7.5 Effective tax wedge (p - s) on machineryas r varies in each
country.

implies a small positive wedge for machinery in manufacturing? When r is
1 percent in this case, the value ofp is only 0.1 percent. A small denami
nator makes the tax rate misleadingly high.

For the United Kingdom, figure 7.5 demonstrates that machinery is
clearly subsidized at any value for r. As r is reduced to about 2 percent ,

.however, the subsidy (p - s) becomes equal to the whole return to the

7. Table 7.2 shows a small subsidy for machinery in Sweden when r is fixed at 5 percent,
but that calculation considers an average over all industries, sources, and owners. Here,
when we look at machinery only in manufacturing, we have a small positive tax at any value
for r.
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saver (s). Since the government provides the saver's entire return, the
asset need earn nothing. The pretax return p is zero, and the subsidy rate
(p - s)lp is not defined. At even lower values for r, the subsidy is even
larger than the savet's return, and the asset can make a loss. A negative
wedge (p - s) divided by a negative p implies a positive rate in spite of
the subsidy.

We need a common standard for comparing taxes on different assets or
in different countries. The tax-inclusive effective rate (p - sJ/p is a
logical candidate, because it corresponds to our general conception of a
tax rate and because it reduces to the statutory rate in special cases.
Because p can be zero or negative, however, this rate is sometimes not
useful for drawing camparisons. The tax-exclusive rate (p - s)ls is a'
logical alternative, but the next section describes cases where s can be
zero or negative as weIl. Both rates are subject to misleadingly wide
variations when their denominators are close to zero. The remaining
alternative is to report the tax wedge (p - s); in this case we do not have a
denominator. This effective tax measure always has the "correct" sign,
and it can be interpreted as a wealth tax rate, the percentage of the asset
value paid in tax each year. As the earnings of the asset increase in figures
7.3 and 7.5, so does the amount of tax or subsidy. The tax wedge thus
appears to be sensitive to higher rates of return, but this is a consequence
of the fact that the tax rates leveioff in figures 7.2 and 7.4.

These diagrams demonstrate clearly the nonlinear aspects of our effec
tive tax formulas. The tax rates in figures 7.2 and 7.4 are particularly
nonlinear because p appears in the denominator. Even the tax wedges in
figures 7.3 and 7.5 are nonlinear, however, because p is a nonlinear
function of r. Both wedges and rates are sensitive to the choice ofp or r,
so care must be taken in their interpretation.

One other interesting result can be explained with the use of the
equations given above. It turns out that the effective tax rate is related
inversely to the personal tax rate m in some instances. In the United
States, for example, the effective tax rates in some categories are raised
by the use of "low tax" parameters or reduced by the use of "high tax"
parameters. In particular, the effective tax rate on retained earnings is 67
percent with the low value for m, 62 percent with the standard value for
m, and only 58 percent with the high value for m (see tables 6.20 and
6.23).

This result derives from the arbitrage assumption of chapter 2. In
equilibrium, savers are assumed to require the same net-of-tax real return
on any investment, in any asset or industry. Thus s is always given by the
real net-of-tax interest rate, whatever source of finance is actually used.
Consider an increase in the personal tax rate m on interest income. The
value of s falls for a given r. Since equity does not actually pay the tax on
interest income, however, the firm can earn a lower gross return on the
asset and still provide a net return equal to that on interest income. In
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other words, the cost of capital for retained earnings falls. Whether the
gross return p falls by more or less than the net return s depends on
depreciation deductions. If depreciation allowances are not immediate,
and the higher m implies a lower discount rate for the firm, then the
present value of allowances rises. In this case the required return p falls
by more than s, and the tax wedge is reduced. In effect, the increase in m
raises the relative advantage of internai finance if capital gains are taxed
at concessionary rates, and in some cases this can reduce the tax wedge on
an investment project.

Consider, for example, the simple case with no inflation, no wealth
taxes, no capital gains taxes, and no investment grants. Discount rates for
this case are shown in equation (7.2), and the saver's return is shown° in
equation (7.3). With economic depreciation at replacement cost, the
pretax return reduces to p/el - ,.), as shown in equation (7.5). The total
tax rate on debt is m, on new share issues is,. + m (1 - ,.), and on retained
earnings is ,., as shown in equations (7.6). An increase in m thus raises
effective tax rates for debt and new share issues but leaves unchanged the
rate for retained earnings. With other than economic depreciation, how
ever, the expression for the pretax return does not reduce to equation
(7.5). To reduce the expression for p in a different way, suppose actual
depreciation (8) is zero. Then A > Orepresents "accelerated" deprecia
tion, and a higher discount rate reduces the present value of depreciation
allowances. With this alteration, the expression for the gross return p
changes from (7.1) to

(7.7) - p(l - A)
P-l '-,.

and the effective tax rate on retained earnings changes from,. to

(7.8) t = 1 _ 1- T .

l-A
Now a change in the personal tax rate m affects t for projects financed

from retained earnings according to

at _ - (1 - ,.) aA ap
am - [1 - A]2 · ap · am

With p = r(l - m), the discount rate for retained earnings falls as mrises
(ap/am ~ O). Since aA/ap is riegative, and,. is less than one, the effective
tax rate also falls as mrises.

The effect on any single asset or industry depends on the share of
retained earnings as a source of finance. In the countries studied here,
other sources of finance are large enough that the overall effective tax
rate does in fact increase with the pers~nal tax rate.8

8. In an alternative methodology, Bradford and Fullerton (1981) assume that firms
arbitrage between debt and real capital such that the net-of-tax return to the corporation is
equalized. Since r(l - 7) would be saved by retiring a unit of debt, the same must be earned
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7.5 Sensitivity to Assumed Relation
between Inflation and Interest Rates

In the fixed-r calculations above, we assume that arbitrage eliminates
differences in net-of-tax interest rates, except for differences in personal
tax rates among owners. In this case the same real interest rate r is earned
on any investment. Because of tax differences, then, the pretax returnsp
must differ among investments. While we hold r constant across invest
ments at any inflation rate, this assumption provides no guide to correct
comparisons among inflation rates. There is no arbitrage story to be told
here, and we are concerned simply with the choice of r at which to
evaluate the tax rate. With a linear tax system the choicewould not
matter, but in practice nonlinearities necessitate an assumption to enable
us to make comparisons for ceteris paribus changes in the rate of infla
tion. For this purpose we typicaJly hold constant the average real rate of
return to savers. (We could hold i - 'Tr constant instead, but this real
interest rate is relevant to only one saver, tax-exempt institutions.) This
assumption implies a particular relation between the inflation rate and
the nominal interest rate, and the purpose of this section is to investigate
alternative assumptions about this relation.

In the fixed-r case, we may interpret rF as the interest rate that would
exist if there were no inflation. In such a case, the average posttax return
to savers would be s = 'F(l - m), where iii is the weighted average of
different owners' personal marginal tax rates. If inflation increased to the
rate 'Tr, and the nominal interest rate rose to a value i, then in real terms
the average saver would receive s = i(l - iii) - 'Tr. If the average real
return to savers is to be constant across inflation rates, by assumption,
then we must set these two expressions equal to each other and solve for
the nominal interest rate as:

(7.10)
. 11'
l='F+--·

l-m

Because nominal interest is subject to tax, inflation must add more than
point-far-point to the nominal interest rate for the real after-tax return to
be constant. In our calculations above, we do not mean to claim that
inflation does add more than point-for-point to nominal interest. Rather,
equation (7.10) is a natural consequence of the standard we use for
comparing across inflation rates.

Other standards might be employed, of course, and we now investigate
their implications for our results. We stress, however, that the choice of

by a new investment in any asset using any source of finance. This net rate is always the firm's
discount rate, so m cannot affect the gross return p. However, when the income from the
asset is retained, distributed, or paid out in interest, different personal taxtreatments imply
that the net returns s must differ. Thus, when risk is ignored, one can assume either that
individuals arbitrage away differences in s, or that firms arbitrage away differences in source
of finance, but not both.
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standard has nothing whatever to do with an empirical relationship
between inflation and nominal interest rates. It merely determines the
fixed value of r at which we evaluate effective tax rates. One alternative
standard is to follow Fraumeni and Jorgenson (1980), who find a roughly
constant real after-tax rate of return in the corporate sector. If corpora
tions successfully arbitrage be~ween bonds and real capital , then the real
after-tax return they earn on an investment must be the same as the real
net interest saved by retiring a bond, namely, rF(l - 'T) with no inflation
or i (1 - 'T) - 7T with inflation at rate 7T. Assuming equality of these
expressions across inflation rates implies

• 7T
l= rF+ --o

l-T

Feldstein and Summers (1978), on the other hand, have estimated that
inflation adds approximately point-for-point to nominal interest rates.
This is described as the result of two countervailing forces within the tax
systern. Taxation of nominal interest tends to raise i by more than 7T to
keep the real ilet return constant, while historical cost depreciation and
taxation of nominal capital gains tend to reduce the real net return that
can be earned. Summers (1981) makes a stronger statement, that nominal
interest rates rise by at most the inflation rate, if at all. This empirical
finding can be summarized as

(7.12)

In the absence of taxes, (7.12) would keep borrowing and lending
opportunities independent of the rate of inflation. Since Irving Fisher
originally considered the case without taxes, (7.12) has been referred to
as "strict Fisher's law" (Bradford and Fullerton 1981). In a tax system
where all nominal interest receipts are taxed at the rate 'T and all nominal
interest payments are tax deductible, (7.11) would keep real borrowing
and lending opportunities independent of inflation. This relationship has
been referred to as "modified Fisher's law." In the other relationship
used above, equation (7.10), we account for varying tax rates on nominal
interest income by keeping the average saver's opportunities indepen
dent of inflation. It can, of course, be thought of as a different modifica
tion to Fisher's law.

When inflation is zero, all versions of Fisher's law imply the same
result. When inflation is positive, however, the choice among these
standards has an effect on tax rate estimates. Table 7.10 shows overall tax
rates for each country, using actual inflation and standard 1980 param
eters (only the fixed-r case is presented) . In the middle rows of table 7.10,
where the standard assumption of equation (7.10) holds, the effective tax
rates match those from table 7.2 above. In the bottorn set of rows, where
(7.11) holds, the effective tax rates in all countries are reduced. Because
(7.11) holds constant the real return after corporate taxes, additional
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Table 7.10 Overall Tax Rates for Alternative Assumptions about the
Effect of Inflation on NominalInterest, Fixed-r Case

(actual inflation, 1980 parameters, %)

United West United
Kingdom Sweden Germany States

i=r+7T p 1.5 2.3 5.7 3.5
Equation (7.12) s 0.7 -0.2 1.5 1.3

p -s 0.8 2.6 4.2 2.2
(p - s)/p 51.5 110.2 74.4 62.6

7T 5.5 6.0 8.2 6.8i=r+-- p
l-m s 3.9 2.8 2.9 3.4

Equation (7.10) P -s 1.7 3.2 5.3 3.4
(p - s)/p 30.0 53.6 64.8 49.9

7T 16.1 6.5 13.8 10.4i=r+ -- p
1-'T s 12.1 3.2 6.0 5.8

Equation (7.11) p -s 4.0 3.3 7.9 4.9
(p - s)/p 24.9 50.8 56.9 45.7

inflation serves to increase the real return after personal taxes. To meet
the higher required net return, assets must earn more before tax as weIl.
The result is similar to consideration of figures 7.2 to 7.5, where higher
rates of return imply lower tax rates.

In the top rows of table 7.10, where strict Fisher's law applies, effective
tax rate estimates in each country are increased. Because inflation adds
only point-for-point to nominal interest, and because nominal interest is
fully taxable in these countries' tax systems, inflation reduces the real
after-tax returns s (except for tax-exempt institutions). The assets need
only ea~n a lower pretax return p. While the tax wedges CP - s) are all
smaller , as shown in the table, division by small values ofp implies higher
tax as a proportion of gross returns. In fact, individual pretax returns are
often negative under strict Fisher's law, so the use of effective tax rates
presents more of a problem generally. We provide p and s separately in
the table for this reason.lJ

With strict Fisher's law, the ordering of country tax rates is altered.
Germany takes second place, and Sweden acquires the highest tax rate
estimate . The inflation rate in Germany is low, however, so the taxation
of nominal interest does not reduce s or p as much in that country as it
does in Sweden. The high rate in Sweden reflects a low denominator ,
since the wedge is still higher in Germany.

To give an idea of how these assumptions might affect the breakdown
of effective tax rates within a country, table 7.11 presents detailed results
for the United States. For any individual combination, p is always lower

9. The choice among equations (7.10) to (7.12) also affects the relation between inflation
and effective tax rates. While curves in figure 7.1 correspond to equation (7.10), similar
curves could be plotted for each country under each alternative assumption.



Table 7.11 EfTective Tax Rates in the United States for Alternative Assumptions
.about the EfTect of Inflation on NominalInterest, Fixed-r Case

(actual inflation, 1980 parameters, %)

i=r+1T i=r+_1T_ 1T
i=r+--

l-m 1-,-
Equation (7.12) Equation (7.10) Equation (7.11)

p s t P s t . P s

Asset
Machinery 2.0 1.3 32.9 4.7 3.5 26.4 7.9 5.9 25.6
Buildings 4.2 1.3 68.7 7.5 3.4 54.1 11.4 5.9 48.6
Inventories 3.2 1.2 62.1 7.3 3.3 54.5 12.0 . 5.7 52.1

Industry
Manufacturing 4.4 1.1 75.3 8.2 3.2 61.2 12.5 5.5 55.9
Other industry 2.2 1.5 31.8 4.9 3.7 24.4 8.0 6.2 23.5
Commerce 3.3 1.4 58.6 6.9 3.5 48.8 11.0 6.0 45.7

Source of finance
Debt 0.3 2.2 -769.9 2.7 4.6 -72.5 5.5 7.3 -32.7
New share issues 10.0 0.8 91.9 15.5 2.8 81.8 21.8 5.1 76.7
Retained earnings 4.7 0.8 82.7 8.4 2.8 66.5 12.7 5.1 60.1

Owner
Households 3.6 0.1 98.0 7.1 1.9 73.4 11.1 3.9 64.5
Tax-exempt institutions 3.3 5.0 -49.8 6.7 8.1 -21.3 10.6 11.6 -10.1
Insurance companies 1.9 1.5 19.3 4.8 3.8 22.4 8.2 6.2 24.2

Overall 3.5 1.3 62.6 6.8 3.4 49.9 10.7 5.8 45.7
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under strict Fisher's law (in the first column) than it is under either
modified version of Fisher's law. The tax wedges (p - s) are also lower,
but dividing byp provides tax rates that are higher. The subsidy for debt is
so large that p is very close to zero, and the subsidy rate is misleadingly
large. In fact, since further inflation reduces real net return still more
under strict Fisher's law, calculations for 10 percent inflation imply that p
is negative for the average debt-financed United States investment. The
net return s is small but positive, so this subsidized investment would
showaiarge positive tax "rate." .

These sections have demonstrated that effective tax rates (p - s)/p
may not be useful indicators of the total tax or subsidy on a given marginal
investment. They are not very stable at low values of the pretax return,
and they may even have the wrong sign. We recommend great care in
their use and interpretation, and, in addition to the tax rate, we suggest
using the tax wedge (p - s), which is more stable and always has the right
sign.

7.6 Summary

We have tried in this chapter to present effective marginal tax rate
calculations in a number of ways for each country. While these results
depend fundamentally upon the basic methodology chosen for our study,
they depend also on a number of additional assumptions. In particular,
the results reflect our decisian to look at the statutory provisions that
determine the tax liability on a marginal investment in each combination
of asset, industry, source of finance, and owner. The precise values of the
estimated tax rates depend upon our choice of a given value for the pretax
rate of return on all projects in the fixed-p case, and upon our choice for
the interest rate earned on all projects in the fixed-r case.

Table 7.12 summarizes the major findings for each country. In the first
row the tax rates refer to the fixed-p case, with a pretax annual return of
10 percent on all assets. In the second row they are based on a fixed real
interest rate of 5 percent per annum for all assets. These fixed-r results are
higher than the corresponding tax rates for the fixed-p case, but the
ranking of the countries is the same. We find the highest overall effective
tax rates in Germany, followed by Sweden, the United States, and the
United Kingdom. As shown above, this ranking is unaffected by the
values of p and r at which the tax rates are evaluated. As discussed in
chapter 2, it is the fixed-p results that are more relevant for an analysis of
the incentive to save and invest.

A major issue in all countries is the effect of inflation on effective tax
rates. The overall effective tax rates for inflation rates between zero and
15 percent are plotted for each country in figure 7.1. The surprising result
is that taxes in Sweden and the United Kingdom start out at a common 13
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Table 7.12 Summary of Overall Effective Tax Rates in Each Case

Table United West United
Number Case Kingdom Sweden Germany States

7.1 Actual, fixed-p 3.7 35.6 48.1 37.2
7.2 Actual; fixed-r 30.0 53.6 64.8 49.9
7.3 Zero inflation, fixed-p 12.6 12.9 45.1 32.0
7.4 Change in t for change in 'TT, fixed-p -0.6 2.4 -0.2 0.4

7.5 With U.S. weights, fixed-p 11.6 58.0 57.5 37.2
7.6 With U.S. inflation, fixed-p 8.9 29.5 47.9 37.2
7.7 With U .S. depreciation rates, fixed-p 1.3 35.9 44.2 37.2
7.8 With U.S. depreciation, weights, 18.9 52.6 52.6 37.2

and inflation, fixed-p
7.9 With U.S. depreciation, weights, 42.3 ) 69.8 68.4 49.9

and inflation, fixed-r /

percent mean rate at zero inflation, but they diverge dramatically as
inflation increases. Tax rates in Sweden rise with inflation, while those in
Britain fall with inflation. In Germany, overall taxes rise initially because
of historical cost depreciation, but they eventually fall as nominal interest
deductions become more important at higher rates of inflation. The curve
for the United States is similarly shaped, but tax rates leveioff only at a 15
percent inflation rate. At lower inflation rates, the effective marginal tax
rates rise with inflation. The fourth row of table 7.12 shows the changes in
taxes when inflation increases from 6 to 7 percent in each country.

We tried a]so to decompose tax rate differences inta those attributable
to differences in rates of inflation, the allocation of investment, and
actual depreciation rates, as opposed to differences in tax parameters
themselves. Table 7.12 summarizes these results, indicating that none of
these differences taken by itself had a major infiuence on the spread of tax
rates, but that in total they do have some influence. Effective tax rates are
somewhat more equal among countries when only tax parameter differ
ences remain.

A very important aspect of our study is not captured by any of these
overall effective tax rate calculations. That is, the overall tax rates con
ceal a wide distribution of individual effective tax rates within each
country. To summarize these differences in each country, figures 7.6 to
7.9 provide histograms for the actual inflation rate with 1980 parameters.
For the height of each bar in the histogram, we add together the capital
stock weights for any individual combinations that are taxed at effective
rates falling in each 10 percent interval between - 320 percent and +200
percent.

These bounds are chosen because at least one combination in the
United Kingdom is taxed at a - 312 percent rate. Appendix B shows the
individual fixed-p tax rates for each combination, at each inflation rate, in
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each country. For actual inflation rates, the lowest tax rate anywhere is
the - 312 percent rate in Britain, for debt-financed machinery in the
manufacturing sector, where the debt is held by tax-exempt institutions.
At an annual inflation rate of 13.6 percent in the United Kingdom, a
considerable inflation premium in the nominal interest rate is tax deduc
tible at the corporate level, but for this combination it is not taxed at the
personallevel. Machinery receives immediate expensing and in addition
qualifies for a cash grant. At the other extreme, Appendix B shows a
+130 percent rate on an internally financed investment in other industrial
buildings in the United Kingdom, where the equity is held by households.
Buildings receive only straight-line depreciation, and other industry re
ceives smaller grants than manufacturing. Because of disparate tax treat
ments of different assets, industries, sources, and owners, figure 7.6
shows a relatively flat distribution of tax rates in Britain. They extend
from -312 to +130 percent, with no more than 12 percent of the capital
stock taxed within a single ten-point interval. This implies a very high
variance of marginal tax rates.

A similarly flat distribution is shown for Sweden in figure 7.7. Again,
no more than 12 percent of the capital stock is taxed at rates falling within
any ten-point interval. In this case, however, the rates rånge from -116
to + 144 percent. The investment with the lowest tax rate is a machine in
"other industry" financ~d by bonds sold to tax-exempt institutions.
Although the 11.4 percent grant and 30 percent exponential depreciation
allowances are the same for machinery in all sectors, machinery in other
industry was found to have the highest true rate of economic deprecia-
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Fig. 7.6 Proportion of investment taxed at each rate in the fixed-p case
for the United Kingdom. '
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Proportion of investment taxed at each rate in the fixed-p case
for Sweden.

tion. Reinvestment qualifies for grants at a faster rate, so this asset has the
lowest total tax rate. Other combinations with tax rates less than -110
percent bring the total weight for that interval up to almost 10 percentof
total capital in Sweden. The investment with the highest total tax is a
building in other industry financed by issuing new shares to households.
The AnnelI deduction in Sweden did not fully mitigate double taxation of
dividends in 1980, so earnings on such an investment are taxed by both
the corporate and the personal tax systems.

West German investments are taxed at a much narrower spread of
rates, as shown in figure 7.8. The lowest tax rate is only - 59 percent, on a
building in manufacturing financed by debt issued to tax-exempt institu
tions. 'Machinery in Germany receives relatively long eleven-year tax
lifetimes, as weIl as a wealth tax rate that is higher than tha~ on buildings.
Interest deductions make the lower building tax rates negative. At the
other end, the highest rate is "only" 102 percent, on inventories financed
internally through equity held by households. (This rate is identical for all
industries.) Inventories receive the highest tax rate because of unfavor
able inflation accounting practices required for tax purposes, and internai
finance receives the highest tax rate because of taxation at both corporate
and personallevels. Dividends, on the other hand, receive imputation
credit at the personallevei for corporate tax already paid.

Unlike the United Kingdom and Sweden, Germany and the United
States have most of their capital stock taxed at rates between zero and 100
percent. Figure 7.9 shows thatnearly 30 percent of United States capital
is taxed at rates between 80 and 90 percent. Because another 30 percent
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Fig. 7.8 Proportion of investment taxed at each rate in the fixed-p case
for West Germany.
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Proportion of investment taxed at each rate in the fixed-p case
for the United States.

of United States capital is taxed at rates between - 30 and +20 percent,
and because rates extend down to -105 percent, the weighted-average
marginal tax rate is found to be 37 percent in this fixed-p case. As in all
other countries, the least-taxed investment jn the United States is
financed by debt sold to tax-exempt institutions, but in this case the asset
is machinery used in the commercial sector. This asset receives lower
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grants in commerce and the same depreciation allowances in all sectors,
but the faster actual depreciation rate in commerce means that reinvest
ment qualifies for those tax advantages more often. The highest tax rate
in the United States is +111 percent, on buildings financed by new shares
sold to households, in either manufacturing or commerce. Buildings
receive less-accelerated depreciation allowances, while dividends are
fully taxed at both corporate and personallevels..

In general, we find that the histograms in figures 7.6 to 7.9 provide
much more useful information than individual overall tax rates in each of
the four countries studied.

These disparate tax treatments in each country would be eliminated
under a comprehensive income tax-that is, with full integration of
corporate and personal tax systems, economic depreciation at replace
ment cost, no special grants or incentives, no wealth taxes, full indexing,
and the full taxation of accrued real capital gains. In such a case, all
investments would be taxed at the weighted-average personal tax rate.
For comparison purposes, in table 7.13, we calculate this marginal per
sonal tax rate in each country, taking weighted averages over household
rates on debt and on equity. In order to capture a comprehensive tax
concept, we do not include tax-exempt institutions or insurance com
panies, nor do we reduce personal rates to account for returns earned in
the form of tax-free banking services. The United States, the United
Kingdom, and West Germany are very close together, at 43-44 percent
tax rates, and Sweden is at a 57 percent rate. Histograms under such a
hypothetical comprehensive income tax would collapse to a verticalline
at the country's single tax rate, applied to 100 percent of the capital stock.
Under a comprehensive consumption or expenditure tax, the histograms
would collapse to a vertical line at a tax rate of zero.

We do not mean to imply that countries could easily switch to a
comprehensive income tax, or that to do so would be desirable. Rather,
these calculations demonstrate another striking contrast: the overall
effective rate in Britain is a full forty percentage points below the average
marginal personal rate, the overall effective rate in Sweden is twenty-one
points below the "average personal rate, the effective rate in the United

Table 7.13 Comparison with a Comprehensive Income Tax
(%)

United
Kingdom Sweden

West
Germany

United
States

Weighted-average personal rate
on debt and equity (m)
Overall effective rate (t)
Difference (m - t)

44.0
3.7

40.3

57.3
35.6
21.7

44.4
48.1

-3.7

43.1
37.2
5.9

Source: Own calculations as described in the text.
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States is six points below the personal rate, and the effective rate in West
Germany is several points above the personal rate. Our four countries are
quite different in this respect.

Finally , we might naturally ask about the implications of these effective
tax rates for economic growth in each country. Clearly, this is not a study
about comparative capital formation, income growth, or living standards
in the four countries. We have attempted to measure effective marginal
tax rates in each country in a number of ways, but we have not tried to use
these estimates to measure effects on growth, excess burdens, or income
distribution. Nevertheless, it is interesting to look at same summary
growth statistics in light of our tax rate findings. To this end, the bottom
row of table 7.14 reproduces our standard 1980 fix'ed-p overall effective
tax rates, and the top rows show two average annual growth rates in
constant dollars from 1960 to 1980 in each country. The first growth rate is
for GDP, and the second is for the nonfinancial corporate capital stock,
excluding inventories.

The results are surprising to say the least. If we rank the four countries
by their average annual growth in GDP, we obtain exactly the same order
as when we rank by 1980 effective tax rates. West Germany has the
highest overall effective tax on income from capital and the highest
growth rate. The United States is second in both categories, and Sweden
is third. The United Kingdom has the lowest overall effective tax on
income from capital and the lowest growth rate. If we look at growth of
nonfinanciai corporate capital , results are substantially the same. The
United States and Sweden are reversed, but Germany is still the highest
and Britain is the lowest.

Table 7.14 Comparison with Alternative. Growth Rates
(%)

United West United
Kingdom Sweden Germany States

Average annual growth of GDP
in constant prices (1960-80) 2.3 3.2 3.7 3.5

Average annual growth of
nonfinanciaI corporate capital
in constant prices (1960-80) 2.6 4.7 5.1 3.7

Weighted standard deviation
of 1980 tax rates 86.2 82.9 53.5 52.5

Coefficient of variation 2314.9 232.7 111.2 140.9
Overall effective tax rate

1960 53.8 33.9 52.5 48.4
1970 33.6 41.6 49.1 47.2
1980 3.7 35.6 48.1 37.2

Source: United Kingdom: Blue Book. Sweden: National accounts. Germany: Bundesbank
and Statistical Office. United States: Survey of Current Business.
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Nothing here should be construe,d to imply causation in either direc
tion. lt is certainly possible that the slower-growing countries have
reacted to their slow growth by providing more investment incentives that
reduce overall effective taxes. As can be seen in the bottom three rows of
the table, tax rates have changed over time, in some cases markedly. For
example, tax rates in the United Kingdom were very high in 1960 but
have fallen dramatically since then. This reduction in rates may lead to
higher investment in the future than would otherwise have taken place. It
is also possible that high growth is associated \vith high taxes on capital if
these taxes are somehow less distorting than alternative taxes on labor
income.lO

Table 7.14 also shows the weighted standard deviation of 1980 effective
tax rates in each country. This is a measure of the dispersion of rates that
can be seen in each of the histograms discussed above. If this standard

. deviation is divided by the mean of the distribution (the overall effective
tax rate). and expressed as a percentage, we have the coefficient of
variation in the next row of the table.

Another startling result is the ordering of countries according to these
coefficients of variation. Britain has the. highest variation of ta~ rates on
different combinations and the lowest growth from 1960 to 1980. Sweden
is second for both parameters, and the United States is third. Germany
has the lowest coefficient of variation and the highest overall growth. l1

These correlations do not, of course, prove that diverse effective tax
rates inhibit growth. Rather , the correlations in table 7.14 are interesting
in themselves. They suggest many possible interpretations and hypoth
eses, some of which will, we hope, be investigated further and tested
using the estimates of tax rates and data on individual countries that we
have produced in the course of this study.

10. See Fullerton and Gordon (1983) for some elaboration and testing of the idea that
replacement of capital taxes with a labor tax of equal yield can provide a welfare gain.

11. Harberger (1966), of course, suggests that varying effective tax rates cause capital
misallocations and inefficient production. These could reduce overall growth. For this
purpose, however, the standard deviations are more meaningful than the coefficients of
variation.



8 Conclusion

The first seven chapters of this book have discussed at some length the tax
systems of four industrialized Western countries. We have provided
information on tax rates and tax rules applicable to different forms of
investment in each country, a theoretical framework for organizing the
analysis of these tax rates and rules, information on the allocation of
capital in each country, and a summary of all this information in the form
of effective rate calculations. Although we set out the goals of this
exercise explicitly at the beginning of the book, it is easy for the reader to
become lost in the detail of tax law and discussion of special cases. In this
final chapter we place Dur results in perspective and reflect on the lessons
of the project.

The objective of the study was descriptive: to characterize the taxatian
of income from capital in the four countries we studied. Our interest is in
the way taxes affect the incentive to save and invest via the corporate
sector. If the tax rules provided for an accounting system that measured
"income" according to the economist's conception of the net return from
investing, and if that income were taxed according to a single schedule,
our task would have been easy. We need only have looked up the tax
rates in the statute books.

Instead, the taxation of the return to investment is governed in all four
countries by extremely complex rules. The primary basis for taxation is
"income" in name only. Taxes intervene between the social yield on an
investment and the return obtained by the saver, and these taxes are
influenced by a variety of provisions that diverge widely from those
required to tax real income. Same divergences are explicitly designed to
encourage investment. Others reflect particular political interests. Still
others arise from the sheer practical difficulty of identifying and measur
ing income, especially in a time of inflation.

303
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8.1 Methodology

We conceive of the process of saving and investing in terms of double
entry accounts. Each act of investing must be associated with an act of
saving (public or private) in equal amount. As assumed in this study, the
relevant saving is restricted to private domestic sources. Under a genuine
income-based system, the rate of tax applicable to a given "package" of
saving and investment would depend at most upon the identity of the
saver (because of graduated rates). In practice, however, the tax also
depends upon the asset being acquired, the industry in which the asset is
used, and the particular form of financing the tra~saction.

To deal with this complexity, we identified a relatively small number of
types to represent the possible variations in each dimension. Thus, for
example, assets .are considered to be of three possible types that differ in
the time path of associated cash ~ows. Each of the three types was chosen
to approximate the actual characteristics of a practically important asset
class (specifically machinery, buildings, ånd inventories).

Similarly, we defined three classes of industries (corresponding to
manufacturing, commerce, and "other industry"), three types of finance
(corresponding to debt, new share issues, änd retained earnings), and
three groups of savers (corresponding to households, tax-exempt institu
tions, and insurance companies). We can imagine a strand oftransactions
running from each type of saver via each financing mode to acquisition of
each type of asset in each industry. We refer to each strand as a project
type. The classification scheme thus depicts the corporate economy as a
bundle of eighty-one distinct types of projects.

To describe the impact of taxation on each of the eighty-one projects,
we employ an effective tax rate. One finds in the literature several
different concepts of effective tax rates. In this study we use the term to
describe the effect of taxes on a prospective or marginal investment (as
distinguished from a measure of taxes paid on historically given capital
stocks). The basic elements are a pretax rate of return on the project,
denoted p, and the after-tax rate of return, s, received by the saver after
all intervening taxes have been withdrawn from the flow. The difference
between p and s is the effective tax "wedge," and the ratio of the
difference to the pretax return is the notion of effective tax rate most
widely used here. Because themeasure takes into account all taxes on a
marginal investment, a more precise term would be "marginal effective
total tax rate."

8.1.1 The Fixed-p and Fixed-r Approaches

Chapter 2 describes in detail the procedures by whichwe determined
the paired values of p and s for each of the eighty-one projects. We shall
not attempt to summarize that discussion here; rather, let us remind the
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reader of the two basic conceptual approaches. The first, and probably
easier to grasp, we called the "fixed-p" method. Here the starting point is
an assumed value for p, the social rate of return on each hypothetical
project. For this purpose we typically used a 10 percent real return per
annUITl. The value of s for a project is.the maximum return that could be
provided to the specified saver in view of the tax provisions applicable to
an asset of the specified type used in the specified industry and financed in
the specified way.

The effective tax rates calculated in this way give a useful measuie of
the incentive or disincentive effect of taxes on the various investment
projects. To have a measure that indicates the ratio of the tax wedge to
the pretax return that actually obtains, however, it is necessary to take
inta account the response of investment and of pretax returns to the taxes
themselves. An investment credit on one project type, for example,
results in an incentive to pursue that type until its before-tax rate of return
is below the level obtaining on other project types. In an actual equilib
rium, then, we would not observe the same before-tax rate of return on
all eighty-one projects. Because effective tax rates are typically sensitive
to the magnitude of the before-tax rate of return, the picture we obtain of
a tax system will depend somewhat on the extent to which we take into
account such general equilibrium r~actions.

The "fixed-r" approach represents an attempt to deal with this prob
lem. The symbol r stands for the real rate ~f interest on debt. The fixed-r
approach describes the values of p and s that would obtain if each saver
received the same after-tax real return on each project as on a bond
having a prespecified real interest rate (typically 5 percent per annum).

It is not clear, however, that this assumption is consistent with a
general equilibrium based on individual optimizing behavior. When tax
rates differ from one project to another, it may be necessary to impose
same constraints to ensure that an equilibrium exists. The tax code
contains many such constraints. For any particular set of constraints we
may define an equilibrium. If the weights for each project implicit in that
equilibrium correspond to the weights based on observed shares used
here, then the tax rate in the fixed-r case is the tax rate relevant to an
assessment of the welfare costs imposed by the tax system. To illustrate
the difficulty of defining an arbitrage equilibrium, consider the following
example.

There are differences in the tax treatment at the personallevei between
the return on an investment financed by retained earnings (which takes
the form of capital gains) and the return on an investment financed by
debt or new shares (which takes the form of interest or dividend.income).
These differences mean that if the after-tax returns are equal for one
ownership category, they will not be equal for another. To illustrate,
suppose a firm is providing a 12 percent return, on both its bands and its
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common stock, to a tax-exempt saver. Suppose also that the common
stock return is in the form of accruing capital gain. A different saver, one
who is taxed at a higher rate on interest than on capital gains, will earn a
higher after-tax return on that firm's stock than on its bonds. We would
expect, therefore, that investors would specialize in particular securities
according to their marginal tax rate, although we do not observe anything
like complete specialization in practice.

The difficulties encountered here are representative of those facing the
analyst equipped with an imperfect model of capital market equilibrium.
The fixed-r analysis should be read as a measure of the additional taxes
that will be paid taking into account the market response to incentives.

Most readers will probably find the fixed-p approach the easier to
follow because it measures the tax schedule facing investors, and we have
made most of our comparisons in terms of il. We should emphasize,
however, that the effective tax rates differ under the two approaches.
These differences suggest a degree of care when interpreting the results,
and this warning is applicable to effective tax rate comparisons generally.

8.1.2 Behavioral Assumptions and ~ean Rate Calculations

Recall that the essentiai objective is to describe tax systems. As long as
we confine our attention to the individual project types, the analysis does
not make severe demands on assumptions about the working of the
economy. The effective tax rates tell us what rate of return could be
provided to the saver, after all taxes, on an investment yielding a specified
return before all taxes. To be sure, the relevance of such effective tax
rates is dependent upon assumptions about the objectives of firms. The
reason for studying effective tax rates is to understand the effect of tax
laws on incentives and, through incentives, on behavior. It is at the stage
of applying the effective tax rates that modeling assumptions become
critical.

Applying the descriptive results presented in this study does require
judgments or assumptions about the way the various projects-eighty
one of them-are tied together in the economy. To illustrate, one might
be tempted to conclude that each class of saver would concentrate all of
its savings in the single project type having the lowest effective tax rate.
The implication would be a degree of portfolio specialization and invest
ment composition that makes no empirical sense.

," Comprehensive analysis of incentives challenges our understanding of
capital markets. On the other hand, to confine our description to the
eighty-one hypothetical projects would perhaps have been to be too
agnostic about overall incentives. We resolved the issue by using
weighted averages of the marginal effective tax rates. These averages
answer a particular question: By how much would taxes increase if all the
corporate assets in the economy were to increase by 1 percent? In posing
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the question this way we avoided the issue of whether such behavior
would be economically sensible. We shall return briefly to this point
below.

Based on this short recapitulation of our methodological approach, the
reader who has begun with this chapter should be able to browse usefully
through the book (with a little help from the glossary of notation at the
front). Chapter 7 in particular contains- summary comparisons of the four
tax systems, together with brief explanations för the results displayed.

8.2 Principal Conclusions

What, then, are our major conclusions? The reader who is starting with
this chapter may expect a summary judgment about the levels of taxation
in each country as the most important result. In our view, however, the
mostsignificant acomplishment is the expression in reasonably manage
able terms of the remarkably complex tax rules bearing on capital income
in all four countries.

We knew at the outset that it would be difficult to develop a uniform
method of comparing tax systems. We learned in the process that the
matter is even more complex than we had expected. At the same time,
substantiai progress was made. The difficulty we anticipated was that of
normalizing for nontax differences in the four economies. The tax sys
tems in question are far from uniform in their treatment of particular
transactions . Comparisons between tax systems are therefore potentially
sensitive to the assumed projects to which the different tax rules are
applied.

Our results confirm the importance of this point. In the fixed-p case, to
take just one example, the overall average effective tax rates are: United
Kingdom 3.7 percent, Sweden 35.6 percent, Germany 48.1 percent, and
United States 37.2 percent when the four sets of national rules are applied
to their own actual economic data. If, instead, we apply the tax laws of the
four countries to the United States economy, we find the four overall tax
rates to be: United Kingdom 18.9 percent, Sweden 52.6 percent, Ger
many 52.6 percent and UnitedStates 37.2 percent. Arguably the latter
figures provide the better comparison of the tax rules by themselves,
while the former give a better impression of the effect of the rules in
action. The right figures to use depend upon the question being asked.

While our study indeed confirms the sensitivity of comparisons to
assumptions, it also demonstrates the possibility of using the data we
have collected to analyze alternative assumptions. The analytical
framework makes it relatively simple to vary any assumed before-tax or
after-tax return, any of the statutory provisions, or the size of any real or
financial stock or flow.

It is natural for the reader to look for some summary statement about
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the levels of capital income taxation in the four countries. While we
would emphasize that this depends upan the particular formulation of the
question, we also bring away from the study the sense that capital income
taxes are lowest on average in the United Kingdom at the same time that
they are least uniform in the United Kingdom. Capital taxes are highest
on average and most uniform in Germany.

More striking than any generalization about levels of taxation is the
great variability observed across the eighty-one project types in any of the
four countries. The variation can be grasped immediately by a glance at
the histograms in figures 7.6 to 7.9. Economists will immediately recog
nize the potential for efficiency costs due to this lack of uniformity .

The country chapters describe the recent history of tax legislation in
each country, finding considerable change over time in the tax rules
applicable to various assets. The general trend in all four countries has
been a "liberalization" of tax rules as applied to nominally defined
income. This has typically taken the form of shortening asset lives on
which depreciation allowances are based and enhancing investment grant
provisions. Many observers have pointed to the interaction of inflation
and an unindexed tax system as a possible rationale for these changes in
tax law. This point is illustrative of the general proposition that the tax
policy of a country needs to be seen in the context of prevailing condi
tions.

The 1980 effective tax rate calculations in this book should be viewed as
a particular snapshot of the four tax systems. They reflect, of course, the
particular tax rules in effect during that year. But their overall effect, as
weIl as the objectives of their framers, can only be understood in relation
to the particular expected inflation rate and the particular aIlocation of
capital, both of which are in turn the outcome of historical forces.

Doubtless the effect of inflation on income accounting has much to do
with the evolution of the four tax systems. The methods of this study
allow us to see the practical importance of the proposition, weIl under
stood byeconomists, that ad hoc corrections are an imperfect substitute
for indexing. The combined effect of inflation and tax rule change has
generally been an increase in the dispersion of effective tax rates. Many
rates have been dramaticaIly lowered, while some have been just as
dramatica.11y raised. For all countries we found that an increase in infla
tion by itself would increase the dispersion of effective tax rates.

Because the various tax rules interact in significant ways, it can be very
misleading to deal with a particular component in isolation. ·The corpo
rate income tax, the personal income tax, and wealth and property taxes
all impinge on the return to investment. Similarly, national, state, and
locallevies interact. Although the various layers tend to have an additive
effect, sometimes one tax is ameliorated by its impact on another. For
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example , the effect of a wealth tax may be exaggerated ii its deductibility
under an income tax is neglected.

One particularly often encounters attempts to evaluate corporation
income taxes in isolation. Our study shows clearly how misleading this
may be. A low effective corporate tax wedge may be completely offset by
a high effective personal tax wedge. A particularly interesting finding is
that the corporate tax system, including investment tax credits and other
incentives, often contributes little to the overall total effective tax wedge.
In Britain, Sweden, and the United States after 1982, the corporate tax
system actually reduces the overall wedge. At the same time it does
contribute significantly to variations in effective tax rates among assets.
In Britain ,where machinery is allowed immediate expensing and interest
is deductible, firms can use the resulting effective subsidy to offset any
positive tax liability that is due on other investments. The result may be
little combined revenue but considerable influence on the allocation of
capital.

Some previous studies of different countries have compared the aver
age tax rate-that is, the ratio of observed tax paid to observed capital
income. Such a rate may be useful for measuring cash flow from capital
owners to government, but it may not indicate much about the incentives
for making new investment. Unanticipated inflation, for example, can
increase the real cash flow of taxes on previous investments without
necessarily affecting the expected tax on a new investment. Inflation acts
as a lump-sum tax by reducing the real value of the depreciation allow
ances on existing capita!. Furthermore, the cash flow of taxes paid in a
given year reflects taxes on assets put in place in different years. If tax
allowances have recently become more generous, for example, then the
marginal tax rate can be expected to be less than the average tax rate. The
United States chapter (section 6.4.4) summarizes some other reasons the
marginal tax rate might differ from the observed average tax rate.

In making overall comparisons we looked at a marginal increase in the
existing capital stock: alpercent increase in the existing allocatian of
assets, located among industries in the existing proportions of assets,
financed in existing proportions for each source of finance and ultimately
provided by ownership groups in proportion to existing holdings. It is for
this reason that the four country chapters were careful to derive weights
based on capital stocks, not on investment flows. Similarly, we looked at
the market value of debt and the market value of equity to characterize
the financial structure of our hypothetical increase in saving.

The margin we chose to analyze may not represent arealistic descrip
tion of likely new investment in the four countries. The associated mean
tax rates may not be the actual future taxes to be expected in a country
which is changing the pattern of its capital stock. The data presented,
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however, especially the tables of effective tax rates for the eighty-one
project types (in Appendix A), allow other analysts to substitute alterna
tive investment weights and thereby answer other questions.

The tax rates calculated here, if used properly, can provide information
about the misallocation of capital among assets within the corporate
sector. In combination with other information on taxes in the noncorpo
rate sector, our tax rates can be used torneasure overall effects of taxes on
the allocation of capital among all competing uses (corporate, other
business, or residential) . They can be used to shed light on the misal1oca
tion of savings among different vehicles (such as pensions, insurance, and
direct ownership), and they can be used to help measure efficiency costs
associated with the way taxes affect debt/equity choices, dividend pay
ment decisions, and corporate financial policy in general. Because we
have no explicit treatment of risk, however, these results cannot be used
to measure other efficiency costs such as those associated with the alloca
tion of risk bearing. They shed some light on intertemporal distortions,
but because noncorporate investments are excluded our calculations do
not by themselves provide information on the total or average wedge in
the economy between the social marginal product of capital and the
saver's ultimate return net of tax. The average social marginal product of
capital in the economy would depend on the combination of corporate,
noncorporate, public, and residentiai investments, while the saver's net
of tax return, or rate of time preference, would have to be averaged over
all those investments as weIl.

We might point out some particular complications that arise in using
our effective tax rates or wedges (betwe.en the pretax return and the
posttax return for each combination in a given country) to estimate the
welfare costs of the misal1ocation of capital even within the corporate
sector. Tax rates on different combinations are aff~cted by different
personal tax rates among different owners, and these differences do not
necessarily imply anything about capital misallocations. To make the
same point another way, the histograms in figures 7.6 through 7.9, if
taken at a glance, probably overstate the differential effects of capital
income taxation. Some of the variation just reflects the normal variation
of rates among individuals.

If the corporate tax system did not discriminate among assets, indus
tries, or sources of finance, and if there were ten ownership categories
with equal holdings and ten different personal tax rates varying from zero
to 90 percent, then the histogramswould just show the uniform distribu
tion of ownership among the ten ownership categories. Analysis of
corporate capital misallocation (across asset types or industries) wouid,
in such an instance, require controlling for differences in personal tax
rates.
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8.3 The Quest for Improved Equilibrium Models

The differences in personal tax rates found in this study are of a slightly
different character from the ones in the example just described. While
the ownership category "household" does have a different marginal rate
from the ownership categories "tax-exempt institutions" and "life insur
ance com.panies," households are the indirect claimants on the other two.
In the final analysis one would like to have an equilibrium theory rational
izing the picture of the economy revealed in the figures on asset comp~si
tion, industry structure, financing methods, and ownership breakdown.

The development of such a theory is a matter requiring further study.
The research reported here is intended as a contribution both to an
increased awareness of how our tax systems actually work in practice and·
to the empirical modeling of taxes and the capital market. We hope that
the results of our study will stimulate further theoretical analysis of
equilibrium models with diverse tax rates, and that in turn this willlead to
improved quantitative estimates of the impact of taxes. The interplay
between theoretical and empirical investigation is crucial if research in
this area is to shed light on the ways tax policy might be improved.





Appendix A

Standard Input Parameters
for All Four Countries

Table Al Specific Tax and Inventory Parameters

United West United
Kingdom Sweden Germany States

l' 0.5200 0.349a 0.6200 0.4950
e 1.4290 1.0000 2.2727 1.0000
1T 0.1357 0.0940 0.0420 0.0677
v 0.0 1.0000 0.5000 0.0
Wealth tax rates (wc)

Machinery 0.0 0.0 0.0096 0.00768
Buildings 0.0246 0.0 0.0029 0.01126
Inventories 0.0 0.0 0.0096 0.00768

aEstimated at 9.4 percent inflation. See Swedish chapter, section 4.2.5.
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Table A2 Tax Parameters, by Source of Finance

United Kingdom Sweden West Germany United States

New Retained New Retained New Retained New Retained
Debt Shares Earnings Debt Shares Earnings Debt Shares Earnings Debt Shares Earnings

Personal wealth tax rates (wp )

Households 0.0 0.0 0.0 0.006 0.017 0.017 0.005 0.005 0.005 0.0 0.0 0.0
Tax-exempt institutions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Insurance companies 0.0 0.0 0.0 0.0 0.0 0.0 0.007 0.007 0.007 0.0 0.0 0.0

Tax rates on interest (m)
Households 0.3055 0.4500 0.4500 0.492 0.640 0.640 0.398 0.480 0.480 0.284 0.475 0.475
Tax-exempt institutions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.400 0.400 0.0 0.0 0.0
Insurance companies 0.2328 0.1765 0.1765 (.105 + (.106 + (.106 + 0.028 0.028 0.028 (.149 + 0.069 0.069

1.947r) 1.36 7r) 1.367r) 3.887r)
Tax rate on capital gains (zS>

Households 0.2832 0.2832 0.2832 0.26 0.26 0.26 0.0 0.0 0.0 0.14 0.14 0.14
Tax-exempt institutions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Insurance companies 0.1765 0.1765 0.1765 (.05 + (.05 + (.05 + 0.0 0.0 0.0 0.28 0.28 0.28

1.5 7r) 1.57r) 1.57r)



Table A3 Parameters for Each Asset, by Industry

United Kingdom Sweden West Germany United States

Manufac- Other Com- Manufac- Other Com- Manufac- Other Com- Manufac- Other Com-
turing Industry merce turing .Industry merce turing Industry merce turing Industry merce

Depreciation rates (ö)
Machinery 0.0819 0.1535 0.0831 0.077 0.197 0.182 0.1566 0.1566 0.1566 0.1331 0.1302 0.1710
Buildings 0.0250 0.0250 0.0250 0.026 0.023 0.018 0.0456 0.0456 0.0456 0.0343 0.0304 0.0247
Inventories 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Proportion immediate
.depreciation ([2)
Machinery 1.0 1.0 1.0 0.3 0.3 0.3 0.0 0.0 0.·0 0.0 0.0 0.0
Buildings 0.5 0.5 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Inventories 0.0 0.0 0.0 0.6 0.193 0.6 0.0 0.0 0.0 0.0 0.0 0.0

Proportion with later
depreciation (ii)
Machinery 0.0 0.0 0.0 0.7 0.7 0.7 1.0 1.0 1.0 1.0 1.0 1.0
Buildings 0.5 0.5 0.04 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Inventories 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 1.0

Lifetimes (L)
Machinery - - - - 11 11 11
Buildings 12 12 12 28 33 36 30 30 30
Inventories



Table A3 (Continued)

United Kingdom Sweden West Germany United States

Manufac- Other Com- Manufac- Other Com- Manufac- Other Com- Manufac- Other Com-
turing Industry merce turing Industry merce turing Industry merce turing Industry merce

Type of depreciationa
Machinery O O O O O O 2 2 2 4 4 4
Buildings 1 1 1 3 3 3 1 1 1 4 4 4
Inventories O O O O O O O O O O O O

Exponential tax
depreciation rate (a)
Machinery - 0.3 0.3 0.3
Buildings
Inventories 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Proportion with
investment grant (/3)
Machinery 0.323 0.004 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Buildings 0.821 0.007 0.0 1.0 1.0 LO 1.0 1.0 1.0 1.0 1.0 1.0
Inventories 0.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Rate of investment
grant (g)
Machinery 0.1946 0.1946 0.0 0.114 0.114 0.114 0.021 0.007 0.007 0.0959 0.0902 0.0857
Buildings 0.1476 0.1476 0.0 0.057 0.057 0.057 0.021 0.007 0.007 0.0 0.0978 0.0
Inventories 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

aKey: O = exponential; 1 = straight-line; 2 = declining balance/straight-line; 3 = straight-line with extra 2 percent for five years; 4 = United States only
(see United States chapter).



Table A4 Weights

United Kingdom Sweden West Germany United States

Manu- Other Com- Manu- Other Com- Manu- Other Com- Manu- Other Com-
facturing Industry merce facturing Industry merce facturing Industry merce facturing Industry merce

Proportion of capital stock
Machinery 0.298 0.090 0.080 0.2635 0.0253 0.0345 0.3648 0.0243 0.0281 0.0867 0.0965 0.0415
Buildings 0.171 0.022 0.139 0.2127 0.0662 0.0620 0.2069 0.0266 0.0641 0.2167 0.1970 0.1248
Inventories 0.135 0.005 0.060 0.1496 0.0957 0.0905 0.2378 0.0060 0.0414 0.1350 0.0176 0.0842

Proportion by source
of finance
Debt 0.193 0.193 0.193 0.405 0.812 0.625 0.4354 0.3123 0.4956 0.1981 0.4847 0.3995
New share issues 0.044 0.044 0.044 0.024 0.009 0.018 0.0491 0.0599 0.0439 0.0592 0.0381 0.0443
Retained earnings 0.763 0.763 0.763 0.571 0.179 0.357 0.5155 0.6278 0.4605 0.7427 0.4772 0.5562

Ownership shares
Debt

Households 0.718 0.718 0.718 0.252 0.750 0.482 0.543 0.543 0.543 0.6094 0.6094 0.6094
Tax-exempt institutions 0.137 0.137 0.137 0.672 0.199 0.476 0.336 0.336 0.336 0.2371 0.2371 0.2371
Insura'nce companies 0.145 0.145 0.145 0.076 0.051 0.042 0.121 0.121 0.121 0.1534 0.1534 0.1534

New shares
Households 0.435 0.435 0.435 0.604 0.604 0.604 0.758 0.617 0.751 0.7433 0.7433 0.7433
Tax-exempt institutions 0.407 0.407 0.407 0.302 0.302 0.302 0.186 0.298 0.189 0.2154 0.2154 0.2154
Insurance companies 0.157 0.157 0.157 0.094 0.094 0.094 0.056 0.085 0.060 0.0412 0.0412 0.0412

Retained earnings
Households 0.435 0.435 0.435 0.604 0.604 0.604 0.758 0.617 0.751 0.7433 0.7433 0.7433
Tax-exempt institutions 0.407 0.407 0.407 0.302 0.302 0.302 0.186 0.298 0.189 0.2154 0.2154 0.2154
Insurance companies 0.157 0.157 0.157 0.094 0.094 0.094 0.056 0.085 0.060 0.0412 0.0412 0.0412





1 3 2 3 -18.6 -43.6 -52.9 -54.7 -85.4 -82.8 63.8 103.6 82.4 -18.8 -28.2 -22.9
1 3 3 1 -59.8 -119.7 -141.0 -86.6 -18.1 -23.6 -12.2 -81.1 -36.0 -49.5 50.7 7.1
1 3 3 2 -17.7 -35.4 -41.7 -28.2 24.4 20.6 19.5 -26.3 4.7 17.4 48.4 39.3
1 3 3 3 2.4 -0.6 -2.0 -38.8 -13.2 -15.3 48.4 50.8 52.4 -10.6 -12.4 -9.7
2 1 1 1 -17.7 -45.8 -58.2 41.4 73.2 70.9 31.3 5.2 26.0 27.7 4.6 14.5
2 1 1 2 36.0 66.5 76.1 85.2 147.4 143.7 58.3 64.2 65.0 73.2 127.6· 111.0
2 1 1 3 47.3 86.9 99.6 83.5 132.5 129.8 73.7 110.8 92.1 64.7 . 99.1 89.8
2 1 2 1 -69.6 -153.9 -187.5 -26.7 -60.4 -59.1 -22.4 -131.8 -59.0 -1.0 -72.9 -46.2
2 1 2 2 -16.3 -42.8 -54.6 11.7 6.7 7.1 46.1 37.6 47.4 49.0 62.2 59.7
2 1 2 3 4.3 -5.7 -11.8 7.1 -34.6 -31.5 63.9 91.3 78.7 32.8 7.7 19.4
2 1 3 1 -30.1 -71.5 -88.9 -13.7 19.8 15.8 -12.0 -115.5 -46.4 14.0 73.7 41.8
2 1 3 2 4.2 0.1 -3.3 20.8 55.6 52.7 19.7 -56.1 -4.3 52.6 71.7 67.1
2 1 3 3 21.2 30.6 31.9 16.6 24.7 23.5 48.5 30.9 46.4 37.4 21.0 29.6
2 2 1 1 10.6 -21.0 -34.2 42.6 73.5 71.3 33.2 6.8 27.7 -1.7 -21.8 -13.4
2 2 1 2 51.5 79.9 89.1 85.8 147.6 143.9 59.7 65.4 66.3 62.3 117.9 100.6
2 2 1 3 60.5 98.7 111.0 84.2 132.7 130.0 74.7 111.6 93.0 49.9 85.0 75.2
2 2 2 1 -28.7 -118.2 -153.0 -24.3 -59.8 -58.4 -19.3 -129.2 -56.1 -42.1 -109.8 -85.2
2 2 2 2 11.7 -18.3 -30.9 13.4 7.2 7.7 47.7 39.0 48.9 28.2 43.6 40.0
2 2 2 3 28.1 15.8 9.1 8.9 -34.1 -30.9 65.0 92.2 79.7 4.5 -19.0 -8.5
2 2 3 1 1.3 -44.2 -62.5 -11.5 20.2 16.3 -9.0 -113.0 -43.6 -20.9 56.6 18.9
2 2 3 2 27.3 20.2 16.2 22.3 56.0 53.1 22.3 -53.9 -1.8 33.2 54.4 48.8
2 2 3 3 40.8 48.3 49.1 18.3 25.2 24.0 50.3 32.4 48.0 11.1 -3.9 3.7
2 J 1 1 64.8 20.6 4.8 42.5 73.0 70.8 33.2 6.8 27.7 31.2 3.3 14.5
2 3 1 2 80.9 102.6 110.3 85.8 147.4 143.7 59.7 65.4 66.3 74.5 127.2 111.0
2 3 1 3 84.9 118.4 129.7 84.2 132.4 129.7 74.7 111.6 93.0 66.5 98.4 89.8
2 3 2 1 49.3 -58.3 -96.8 -24.5 -60.8 -59.4 -19.3 -129.2 -56.1 3.9 -74.7 -46.2
2 3 2 2 65.2 22.8 7.6 13.3 6.6 7.0 47.7 39.0 48.9 51.5 61.3 59.7
2 3 2 3 72.5 51.7 42.9 8.8 -35.0 -31.8 65.0 92.2 79.7 36.1 6.4 19.4
2 3 3 1 61.1 1.8 -19.4 -11.7 19.5 15.5 -9.0 -113.0 -43.6 18.2 72.8 41.8
2 3 3 2 71.4 54.1 47.9 22.2 55.5 52.6 22.3 -53.9 -1.8 54.8 70.9 67.1
2 3 3 3 77.4 77.9 76.9 18.2 24.5 23.3 50.3 32.4 48.0 40.5 19.8 29.6
3 1 1 1 30.6 -14.1 -30.1 36.2 97.7 94.4 48.9 39.6 45.0· 33.9 -7.9 5.6
3 1 1 2 62.3 83.7 91.3 81.3 158.0 153.6 71.4 89.9 79.2 75.5 123.0 107.7
3 1 1 3 69.6 102.0 113.1 80.8 148.5 144.9 82.5 128.0 101.6 67.8 92.4 85.2 .
3 1 2 1 0.0 -108.3 -147.0 -36.9 ~12.4 -13.1 6.8 -74.7 -27.4 7.7 -90.3 -58.7



Appendix B (Continued )

United Kingdom Sweden West Germany United States

Inflation Rates Inflation Rates Inflation Rates Inflation Rates
Source

Indus- of Actual Actual Actual Actual
Asset try Owner Finance Zero 10% (13.57%) Zero 10% (9.4%) Zero 10% (4.2%) Zero 10% (6.77%)

3 1 2 2 31.4 -11.5 -26.8 0.7 ·36.0 34.7 61.3 67.2 63.8 53.4 53.4 53.4
3 1 2 3 44.7 21.8 12.7 -0.6 9.7 10.5 74.1 111.1 89.6 38.7 -4.9 10.5
3 1 3 1 23.3 -36.6 -57.9 -22.8 53.0 48.1 16.5 -60.0 -15.7 21.4 65.6 34.5
3 1 3 2 43.5 25.8 19.5 10.9 77.5 73.5 44.3 -8.2 22.2 56.6 63.5 61.3
3 1 3 3 54.4 53.2 52.1 9.8 57.9 55.3 65.0 63.0 64.2 42.9 9.2 21.3
3 2 1 1 30.6 -14.1 -30.1 50.2 102.3 99.2 48.9 39.6 45.0 33.9 -7.9 5.6
3 2 1 2 62.3 83.7 91.3 89.1 161.5 157.3 71.4 89.9 79.2 75.5 123.0 107.7
3 2 1 3 69.6 102.0 113.1 88.2 151.5 148.1 82.5 128.0 101.6 67.8 92.4 85.2
3 2 2 1 0.0 -108.3 -147.0 -9.5 -3.4 -3.6 6.8 -74.7 -27.4 7.7 -90.3 -58.7
3 2 2 2 31.4 -11.5 -26.8 22.5 45.9 44.9 61.3 67.2 63.8 53.4 53.4 53.4
3 2 2 3 44.7 21.8 12.7 20.0 18.0 19.2 74.1 111.1 89.6 38.7 -4.9 10.5
3 2 3 1 23.3 -36.6 -57.9 1.8 59.3 54.8 16.5 -60.0 -15.7 21.4 65.6 34.5
3 2 3 2 43.5 25.8 19.5 30.5 84.9 81.3 44.3 -8.2 22.2 56.6 63.5 61.3
3 2 3 3 54.4 53.2 52.1 28.3 64.1 61.8 65.0 63.0 64.2 42.9 9.2 21.3
3 3 1 1 30.6 -14.1 -30.1 36.2 97.7 94.4 48.9 39~6 45.0 33.9 -7.9 5.6
3 3 1 2 62.3 83.7 91.3 81.3 158.0 153.6 71.4 89.9 79.2 75.5 123.0 107.7
3 3 1 3 69.6 102.0 113.1 80.8 148.5 144.9 82.5 128.0 101.6 67.8 92.4 85.2
3 3 2 1 0.0 -108.3 -147.0 -36.9 -12.4 -13.1 6.8 -74.7 -' 27.4 7.7 -90.3 -58.7
3 3 2 2 31.4 -11.5 -26.8 0.7 36.0 34.7 61.3 67.2 63.8 53.4 53.4 53.4
3 3 2 3 44.7 21.8 12.7 -0.6 9.7 10.5 74.1 111.1 89.6 38.7 -4.9 10.5
3 3 3 1 23.3 -36.6 -57.9 -22.8 53.0 48.1 16.5 -60.0 -15.7 21.4 65.6 34.5
3 3 3 2 43.5 25.8 19.5 10.9 77.5 73.5 44.3 -8.2 22.2 56.6 63.5 61.3
3 3 3 3 54.4 53.2 52.1 9.8 57.9 55.3 65.0 63.0 64.2 42.9 9.2 21.3



Appendix C
Technical Aspects of
the Swedish Tax System

AnnelI Deduction

The first point we discuss is the value of the AnnelI deduction for new
share issues. In chapter 4 we· argued that the deduction must be trans
formed inta a tax saving per dollar of investment. The problem of
transformation arises simply because assets depreciate. In deriving the
east of capital for a hypothetical investment project, we implicitly
assumed that the financial capital raised to pay for new investment was
repaid to the investors as the asset depreciated. In the light of this, it is not
reasonable to interpret the AnnelI rules to imply that a firm that raises
one hundred crowns worth of new equity capital to finance an asset that
depreciates in, say five years' time would be able to deduct h(IOD)
annually for w years notwithstanding that after five years the original one
hundred crowns are already repaid to the equity investors. Consider an·
all-equity firm that distributes all its after-tax economic profits, including
real capital gains. This firm would issue new shares at time u of an
amount, N(u), equal to the change in the nominal value of its capital
stock,

(C.I)

where PK denotes the price of capital goods and K the net capital stock.
Assuming geometric depreciation at the rate of ö so that I = K + öK,

we have

(C.2)

where'1T = PK/PK' The flow of new equity capital therefore equals the
amount required to finance gross investment minus the amount repaid to
the owners to maintain the chosen equity/capital ratio (of unity) as the
capital stock depreciates and the price level rises.
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In the case of pure debt finance, the equation corresponding to (C.2)
represents the net change in debt. The two terms appearing on the
right-hand side of (C.2) then have a clear interpretation as borrowing to
finance new investment and amortization of previously acquired debt to
maintain the debt/eapital ratio. Sueh a distinction is obviously difficult to
rnake in the case of new issues, since it is hard to imagine that firms in
practice would simultaneously raise and pay back new equity capital. For
analyti~al purposes, however, we may look upon the flow of new share
capital to the firm as the net of the amount raised to finance investment
and the amount repaid to the owners. It is clear from (C.2) that, except
for the case ö = 7T, the amount of new share capital raised by the firm
N(u), and on whieh the firm claims AnnelI deductions, is not equal to
gross investment. Let H be the present value of tax savings per dollar of
new issue, as defined by equation 4.1 in chapter 4. The equivalent present
value of tax savings per dollar of investment, AA' can then be defined as

(C.3)
00 00

f AAPKI . e-PUdu = f HN(u) . e-pUdu.
o o

(C.4)

Integrating by parts, and assurning K(O) = O, it can then be shown that

AA = ( p ) H
P-'IT+ö '

where p/(p - 'IT + ö) is interpreted as the amount of new issues that "on
average" is required per dollar of gross investrnent. Hence the "net eost
of investment," as defined in chapter 2, becornes

(C.S)

Equation (C.4) assumes that fiscal depreciation coincides with economic
depreciation. As explained in chapter 4, Swedish tax laws allow firms
accelerated depreciation. The deferral of corporation tax brought about
by accelerated depreciation is often compared to an interest-free loan
from the Treasury. The deferred corporate tax may thus be regarded as a
source of finance to the firm.

Let A E represent the present value of the tax savings from true eco
nomic depreciation, taken to be replacement cost depreciation minus the
nominal capital gain that accrues on fixed assets (cf. Bergström and
Södersten 1981 and King 1977, p. 243),

A
E

= T(8 - Tf) .
P-'IT+ö'

The value of actual depreciation allowancesmay be written as

(C.6)

where the last term (in parentheses) may be interpreted as the presented
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value of the tax savings from accelerated depreciation. The equation for
MRR in chapter 2 (setting Wc = d2 = °to simplify exposition) becomes

(C.7) MRR = o -11" + -p-
I-T

[1- (P-;+3)CftAd+hT- AE)]

13g(P - 11" + o)
l-T

To interpret (C·.7), consider the case when there is no accelerated
depreeiation. In this case 12 = 0, ft = 1, and Ad = A E . Gross capital cost
MRR then·equals the rate of change in the nominal value of th~ asset (o
- 11") plus the required before-tax net rate of return. This net rate of
return is the firm's pretax rate of diseount [p/el - T)] less the imputed
gross return on the investment grant.

As can be seen from (C.7), the effect of accelerated depreciation is to
reduce the weight attached to the firm's pretax rate of diseount, and this
effect has a clear economic interpretation. Consider a hypothetical situa
tion where the Treasury, rather than providing accelerated depreciation
al1owances, offers to finance a fraction E of the acquisition east of the
investment by an interest-free loan, to be repaid at the rate of true
economic depreciation o - 11". In order for the firm to be indifferent
between this arrangement and accelerated depreciation, E must be
chosen such that the present value of the imputed interest on this Ioan
equaIs the reduction in the present value of tax payments obtained by
accelerating depreciation allowances. This condition means that:

(C.8) f pEe-(&-7T+ p)Udu = ftA d +12 7 - A E ·
o

(C.IO)

Solving (C.8), we obtain

(C.9) E=(P-;+3)(fiAd+hT-AE)'

This is exactly the term ~hat appears in our expression for capital east. E
may be regarded as the proportion (in present value terms) of the
investment that on average is financed by deferred taxes, and therefore 1
- E can be seen as the proportion financed by new equity (or debt or
retained earnings).

We may now express the effects of the Annel1 deduction as

AA = [ p ] H (1 - E) = Th[l - e-
PW

]

P-11"+o P-11"+o

[1 - (p - ; + 3) (fiAd+ f2 T- AE)].
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There is, finally , an empirical problem to take inta account when analyz
ing the effects of the AnnelI deduction. In practice, few Swedish firms pay
dividends on new share capital of as much as 10 percent, which is the
maximum rate of AnnelI deduction. Available data suggest an average
dividend yield of 6 percent for firms issuing new shares at the end of the
1970s, implying an AnnelI deduction of 6 percent after the new issues. It
is reasonable to assume, however, that a successively higher rate of
deduction-relative to the amount raised by the new issue-can be
claimed for later years, since the amount of dividends paid by firms
typically increases over time. Our numerical calculations actually assume
that, starting at 6 percent, the rate of AnnelI deduction increases over
time at the rate of inflation. A 10 percent rate of inflation means,
therefore, that the maximum AnnelI deduction (10 percent) can be
clairned on the sixth year after the new issue (assuming the initial deduc
tian to be 6 percent). The firm then deducts 10 percent annually for an
additional six years, after which time the sum of deductions taken equals
the amount raised by the new issue. In the case of stable prices the annual
deduction' of 6 percent is taken for 16.7 years.

The Effects of Abolishing Corporate Income Tax

We exarnine here the relationship between the corporate tax rate and
the tax wedge between savings and investment. Equation (2.17) of chap
ter 2 may be written as

(C.II) p = -p- [1 - X] - 'TT ,
l-T

where

(C. 12) X = [p - ; + 8 ] [[2T+ jjAd +[3g + AA - A El .

When the sum of the investment grant (f3 g) and the present value of the
tax savings from depreciation allowances and so on exceed the tax savings
from true economic depreciation (A E ) X > O. If the tax system allows
immediate expensing of investment and no further deductions or grants
(/2 = 1, ii = 13 = AA = O), equation (C.12) simplifies to X = T. We nate
also that the abolition of the corporate income tax implies X = O.

For debt finance, the firm's after-tax rate of discount p is related to the
nominal market interest rate i by equation (2.24) of chapter 2, which is

(C.13) p = i(l - T).

Substituting into (C.II) yields

(C.14)
. p.+ 1T
l= ,

I-XD



325 Technical Aspects of the Swedish Tax System

where the subscript D signifies that the discount rate p takes the value
i(l - T). Equation (C.. 14) defines (in implicit form, since i appears as an
argument of X D ) the maximum nominal interest i the firm can afford to
pay on a loan acquired to finance an investment project with a pretax rate
of return p (say 10 percent).

It is clear from equation (C.14) that if the tax laws provide for acceler
ated write-off (XD > O), the abolition of the corporation income tax
(making X D == O) would reduce i. Through the fall in the nominal interest
rate i, the posttax return to savings is reduced, increasing the wedge
between the pre- and posttax rates of return p and s and therefore the
effective. tax rate.

In the case of an equity-financed investment project, equation (C.13) is
replaced by p == i/e for new share issues and p == i(l - m)/I - z) for
retained earnings. Since the corporate tax rate T does not appear in these
equations, the effect of abolishing the corporation tax can be inferred
directly from equation (C.ll). Inverting this equation yields

(C.15) [
l-T]p == (p + TI) -- .
l-X

It is immedia~elyclear that only if X> T at the outset will p, and therefore
i, fall as the corporation tax is abolished. Thus only if tax laws allow firms
deductions (or grants) that reduce tax payments by more than would
immediate expensing will the wedge between the pre- and posttax rates of
return p and s (and therefore the effective tax rate) increase upon
abolishing the corporation income tax.
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Appendix D
Technical Aspects of the
United States Tax System

This appendix describes a procedure to take A z , the present value of
depreciation allowances on a dollar of investment, and average it over
different assets. Capital stocks by themselves do not provide correct
weights, because short-lived assets require relatively more reinvestment
that also qualifies for depreciation deductions. In particular, a dollar of
asset type j can be maintained in real terms by reinvesting, at time u, a
nominal amount equal to Sje7TU

, where Sj is the jth asset's economic
depreciation rate and 'TT is the inflation rate. Each dollar of that reinvest
ment receives A zj of depreciation allowances in present value terms at
time u. Discounting those nominal amounts by p, the nominal discount
rate, provides

x

PV(A zj) == A zj + A zj f Sj e7TU e- pu du
o

==Azj[l+~]
P-'TT

as the present value of depreciation on a maintained real dollar of capital.
Note that [1 + Sj/ (p - 'TT)] is the present value of expenditures necessary
to keep a real dollar of capital stock. These present values can be
averaged over the twenty equipment types or fourteen structure types,
weighting by capital stock in each type, ~, to get the present value of
depreciation for an aggregate asset in each industry:

(D.2)
N N

PV (A z) == .l Kj PV(Azj)/.l Kj ,
J=1 J=I

where N is twenty for equipment and fourteen for structures (industry
subscripts are suppressed for simplicity , but K is actually a thirty-four-by
three matrix). We can now ask the following question: Suppose a main-
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(D.5)
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tained real dollar of a single aggregate asset (either equipment or struc
tures) had an aggregate economic depreciation rate 8 and was allowed
exponential tax depreciation at rate a. What rate a would provide the
'same present value of allowances as (D.2) above?

The present value of depreciation for a current dollar of investment in
this aggregate asset is

A
z

= Jae-au e-pudu = _ a .
o a+p

The present value of depreciation for a maintained real dollar of this
aggregate asset is

- a [ 8]PV(Az ) = -_- 1 + -- .
a+p P-TI

Setting (D.4) equal to (D.2) implies that

.l ~Azj [1 +~]_ a J=1 P-'TT
A = -- = --------

z a+ p ..l ~ [1 +~]
J=1 P-'TT

The right-hand side of (D .5) is used to calculate A z from the disaggre
gate A zj described in the text. Since 8, derived in section 6.2.4, is just the
capital-weighted average of Bj , the denominator of equation (D .5) can be
written as I. ~[1 + Bj/(p - 'TT)]. Thus the desired aggregate present value
A z is just a weighted average of the A zj , but the weights are ~[1 + Bj / (p
- 'TT)] rather than ~. These weights can be interpreted as capital plus the
present value of economic depreciation. Assets that depreciate faster
than the average are given more weight because they will require more
than the average amount of reinvestment receiving A zj in future years.
Or, if depreciation rates Bj were the same for all assets, then A z would be a
simple capital-weighted average of the A zj .

Now consider the averaging of gj' the rate of grant for the jth asset. For
the same permanent one-dollar increase in the stock of this asset, nomi
nal replacement investment at time u is BjeTIu

• These nominal amounts
receive credits at rate gj and can be discounted by the nominal rate p to
obtain PV(gj) , the present value of credits for the original investment as
weIl as for the subsequent reinvestment:

(D.6)

00

PV(gj) = gj +gj [8j e(7r- p)udu

=gj[l+~].
P-'TT
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These present values can be weighted by Kj , the stock of capital in the jth
asset, to obtain,

(Do7)
N N

PV(g) = ~ K· PV(g)/ ~ K·,
j=l J J j=l J

(Do8)

(Do9)

where N is twenty for equipment and fourteen for structureso If an
aggregate asset of all equipment or of all structures were to depreciate at
rate 8" and receive a credit at rate g, then the present value of its credits
would be:

00

PV(g) =g+g f8"e(7T- p)udu
o

=g[l +~]o
P-11'

Set (Do7) equal to (Do8) and solve for g as:

~ ~gj[l +~]_ P-11'
g= - o

~ ~[1 +_8_]
P-11'

Since 8" is the capital-weighted average of 8j , equation (D o9) just weights
gj by ~ [1 + 8j/(p ~ 11')], the capitaf stock plus present value of actu"al
depreciation.
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