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Abstract

Close to 2 700 state-to-state investment agreements (IIAs) worldwide protect foreign direct invest-
ment (FDI) against host country policies. We analyze the design and implications of protection
against regulatory expropriations in IIAs, emphasizing the role of externalities from FDI, countries’
unilateral commitment possibilities, and the direction of investment flows. We show e.g. that (i)
simple compensation mechanisms found in IIAs have desirable effi ciency properties; (ii) optimal
agreements do not cause underregulation ("regulatory chill"); (iii) IIAs can have strong distribu-
tional effects by benefitting investors at the expense of the rest of society; and (iv) IIAs should go
further than only to impose non-discrimination.

JEL Codes: F21; F23; F53; K33
Keywords: Foreign direct investment; expropriation; international investment agreements; regu-
latory chill
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1 Introduction

International investment agreements (IIAs) are state-to-state treaties that aim to promote foreign

direct investment (FDI) by protecting foreign investors against host country policy measures. IIAs

typically require host countries to compensate investors in case of expropriation or measures with

similar effects, and they contain a range of other provisions, including non-discrimination of foreign

investment. The agreements normally include investor-state dispute settlement (ISDS) mechanisms

that enable foreign investors to litigate against host countries outside their domestic legal systems.

Most IIAs are bilateral investment treaties (BITs) that solely address investment protection, but it

has become increasingly common for preferential trade agreements to encompass such protection.

NAFTA was one of the first trade agreements to do so, and investment protection has since become

a standard feature of e.g. EU and US preferential trade agreements.

The first IIAs appeared in late 1950s, but most of the 2 700 treaties currently in force were formed

after the mid-1990s.1 The IIAs were initially formed without much political opposition, but invest-

ment protection has recently become intensively debated.2 The debate has particularly concerned

the investment protection in the Trans-Pacific Partnership (TPP), the Canada-EU Comprehensive

Economic and Trade Agreement (CETA), and the EU-US Transatlantic Trade and Investment Part-

nership (TTIP). Developing countries have also become increasingly skeptical regarding their IIAs,

and some developing countries have recently terminated or significantly reduced the ambit of their

IIAs.3 A number of contentious investment disputes has contributed to the widespread popular

view of a flawed IIA regime.4

The controversies surrounding IIAs raise a large number of questions regarding their design and

implications. For instance: Are the agreements designed to address underinvestment problems in

an effi cient manner? Do IIAs dissuade host countries from pursuing "legitimate" policies, that is,

do they cause "regulatory chill"? Do the agreements only benefit foreign investors? Do the frequent

disputes under IIAs indicate flaws in the legal regime? Should IIAs be restricted to only request

non-discriminatory treatment of FDI? The economic literature (see below) sheds hardly any light

on these questions despite their importance in the policy debate. The purpose of this paper is to

contribute to filling this void.

The paper focuses on rules concerning regulatory (or indirect) expropriations in IIAs. These rules

govern compensation payments in cases where host country regulatory measures deprive investors

1http://investmentpolicyhub.unctad.org/IIA.
2See e.g. Howse (2017) and Stiglitz (2008) for comprehensive critical discussions of investment agreements.
3To illustrate some of the reasons for this discontent, Equador has paid USD 1.5 billion in compensation to foreign

investors, and has spent USD 156 million on international law firms (Transnational Institute, 2017).
4Contentious recent cases include the threat by TransCanada Corporation to litigate against the US under NAFTA

regarding US$ 15 billion in damages for the Obama administration’s decision (overturned by the Trump administra-
tion) to disallow the construction of the Keystone XL pipe line; Phillip Morris’ litigation against several countries
over tobacco plain packaging legislation; litigations against Spain and other countries for withdrawals of renewable
energy support schemes; and energy company Vattenfall’s litigation against Germany regarding the German decision
to accelerate the phase-out of nuclear power in the wake of the Fukushima disaster.
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of the return on their investment, but where host countries do not formally seize ownership of the

assets. Compensation for regulatory expropriation is (together with provisions concerning minimum

standard of treatment) the main source of contention regarding the substantive undertakings in IIAs.

To better understand the economic underpinnings and implications of these rules, the paper analyzes

the properties of optimally designed investment agreements when constrained to share fundamental

features with actual IIAs.

We employ a generalized version of the canonical regulatory takings (hold-up) model of invest-

ment protection. At the outset, a foreign firm makes an irreversible direct investment in a production

facility in a host country.5 Production creates benefits such as employment, higher incomes or tech-

nology transfers. But the investment also causes adverse effects, such as environmental damage or

health hazards, that can render production undesirable from a domestic and even a joint welfare

perspective. The investment can therefore be downward or upward distorted depending on whether

additional investment creates positive or negative expected marginal investment externalities in the

host country.

The severity of the adverse effects from investment becomes known only after the investment

has been sunk. Having observed this "regulatory shock," the host country decides whether to allow

production or to shut down the facility (regulate). The host country disregards any loss of operating

profits suffered by the foreign investor from a decision to regulate. This disregard of foreign effects

generally causes host country overregulation, the expectation of which reduces the foreign investor’s

willingness to invest. The stage is thus set for an investment agreement to correct the distortions

to investment and regulation.

To formalize standard features of actual IIAs, we assume that an agreement requires full com-

pensation for foregone operating profits whenever regulation is compensable. But the agreement

allows the host country to regulate without compensation if the regulatory shock is suffi ciently

severe. Such "carve-outs" from compensation are the sole flexible components of the agreements in

our model. We refer to the threshold for compensation as the (endogenously determined) level of

investment protection in the agreement.

The underlying economic features of the countries negotiating an IIA are likely to affect the

actual agreement. We consider two such features. The first is whether the agreement is formed

between relatively symmetric or very asymmetric countries. One would expect agreements between

symmetric parties to effectively maximize the joint surplus of the contracting parties. The other

important distinction is whether the parties can make credible unilateral undertakings to protect

foreign investment. Such commitment possibilities will influence the outside option for the parties

when negotiating an agreement.

Our model generates a number of findings that we believe offer valuable new insights regarding

the legal and economic characteristics of investment agreements, and the validity of arguments in

5A single investor setting is employed for expositional reasons. Several main results are derived for more general
settings in the Appendix.
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the policy debate.

We first establish a link between the fundamental legal principles underlying compensation

schemes in actual agreements and their effi ciency properties. By the simple structure of these

schemes, the host and the source country have a single instrument– the level of investment

protection– at their disposal to improve effi ciency. Nevertheless, an agreement can correct the

distortions to both investment and regulation, and thus implement the unconstrained joint opti-

mum, under a robust set of circumstances. When this is infeasible, a joint surplus maximizing

agreement must strike a balance between correcting overinvestment and overregulation.

We also establish that our compensation scheme has desirable and robust effi ciency properties

in two fundamental respects. First, for a fairly general class of compensation schemes, any Pareto

optimal agreement will implement a threshold value for regulation, such that there will be production

for regulatory shocks that are weaker than the threshold value, and regulation for more severe shocks.

Second, in the class of compensation schemes that are differentiable and non-decreasing functions

of operating profits, it is joint welfare maximizing to give full compensation in case of regulation

for regulatory shocks below a threshold value, and zero compensation for more severe shocks.

We next turn to the common perception that compensation payments and disputes under IIAs

indicate flaws in the investment regime. Some view these as resulting from investors’opportunistic

exploitation of excessive investment protection. Others instead see the disputes as caused by bad

faith regulations by host countries, and thus as proof of the need for investment protection. We offer

a third interpretation. In the present setting, equilibrium compensation payments (and possibly

also litigations in order to the trigger those payments) are necessary to achieve full effi ciency. The

payments then serve as implicit subsidies to investment, the benefit of which materializes for other

realizations of the regulatory shock than those for which the compensation payments are made.

Third, a key policy issue is whether agreements cause regulatory chill, i.e. underregulation. We

show that Pareto optimal investment agreements never yield underregulation from a joint welfare

perspective. Agreements instead induce either ex post effi cient regulation or ineffi cient overregulation.

They do yield less regulation than would result without any agreement, but this is simply the price

the host country pays to promote foreign investment.

Fourth, another much debated issue is the distribution of the benefits and costs of IIAs. We

show that this distribution depends on the direction of investment flows and on countries’unilateral

commitment possibilities regarding investment protection. The traditional BIT is between a devel-

oped country (North) and a developing country (South). The purpose of such a "North-South"

agreement typically is to stimulate investment from the developed to the developing country. The

role of the agreement is to enhance the credibility of commitments by South to protect investment

from North. As all gains originate in South, South will enter into an agreement with North if

and only if it increases domestic welfare in South. In contrast, "North-North" agreements such

as CETA or TTIP are meant to stimulate investment flows in both directions. External enforce-

ment of investment protection is less important as the countries’domestic legal systems normally
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yield suffi ciently credible investment protection. Instead, countries have incentives to offer– from

a domestic welfare viewpoint excessive– investment protection in return for better protection of

their own foreign investments in the partner country. Hence, North-North agreements are likely to

increase foreign investor profits, but reduce domestic welfare in both countries. These findings are

consistent with the considerable popular resistance to agreements such as CETA and TTIP.

Fifth, it is sometimes held that IIAs should go no further than to ensure non-discriminatory

treatment of foreign investment. This finds little support in our setting, however: a National Treat-

ment clause alone would have ambiguous welfare consequences compared to the case of no agreement

in a North-North setting, and would benefit North and have ambiguous welfare consequences for

South, in a North-South setting.

Sixth, most IIAs have stricter rules for direct than for regulatory expropriations, allowing carve-

outs from compensation requirements only for the latter. This might seem reasonable, if viewing

direct expropriations essentially as unproductive (or worse) transfers of rents. But as will be shown,

there is an economic rationale for allowing uncompensated direct expropriation under certain cir-

cumstances.

Seventh, a contentious policy issue is whether foreign investors should be insured against po-

litical risks. A simple reinterpretation of the model that incorporates uncertainty regarding future

government preferences, rather than regulatory risks, suggests that ex ante optimal investment

agreements formed behind a "veil of political ignorance," should allow governments that are suffi -

ciently sensitive to the regulatory problem to regulate without paying compensation, whereas less

sensitive governments should pay compensation. Such an agreement would thus be sensitive to

"democratic" concerns in this limited regard.

In the final analytical section we discuss how other compensation schemes than those typically

found in actual IIAs can achieve effi cient outcomes. We first discuss schemes already proposed in the

literature. We then demonstrate how a fully effi cient outcome can be implemented using a relative

performance scheme that is less informationally demanding than previous ones. For instance, our

scheme does not require the magnitude of the economic shock nor operating profits to be costlessly

verifiable. Finally, we consider asymmetric information more generally, as certain aspects of IIAs

seem better understood as resulting from information asymmetries.

The literature Expropriation of FDI has been studied in the economic literature at least since

Keynes (1924). But investment treaties received hardly any attention until the late 1990s. The

literature instead focused on how implicit mechanisms such as host country concerns for their

reputations, might alleviate underinvestment problems.6 But a smaller economic literature has

emerged since then, with Markusen (1998, 2001) as one of the first contributors. A dominant theme

in this literature has been whether IIAs in practice stimulate investment, and there are studies on

e.g. the role of a multilateral investment agreement, and the determinants of the formation of IIAs,

6Dixit (2011) discusses a range of issues related to insecurity of property rights and FDI, and reviews the literature.
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including the relationship to preferential trade agreements (see e.g. Bergstrand and Egger, 2013).

A nascent literature speaks more directly to the issues raised in the recent policy debate. We will

comment on specific issues in this literature below, but it can broadly speaking be divided into two

strands. A first strand, represented by Janeba (2016), Kohler and Stähler (2016), Konrad (2016),

and Schjelderup and Stähler (2016), considers implications of exogenously specified investment

agreements. This approach is useful for considering specific features of IIAs, and in particular the

effects of legal provisions that are hard derive from an economic framework.

Our paper is closer to the second strand, which examines the optimal design of investment

agreements. Aisbett et al (2010a) were the first to carefully analyze implications of an optimally

designed agreement, building on the regulatory takings literature. While key contributions to the

takings literature implicitly assume that the incentives to invest and to regulate are undistorted,

Aisbett et al (2010a) show how an investment agreement can implement full effi ciency also with

distorted incentives to regulate, even if arbitrators of disputes under the agreement are imperfectly

informed regarding the true magnitude of regulatory shocks. Their solution requires the host country

to overcompensate the industry for its losses in certain instances. Aisbett et al (2010b) examine the

implications of a National Treatment provision that prevents a host country from requesting up-

front payments from foreign firms prior to investing. The provision can render broader exemptions

from the compensation requirements desirable in case of regulation. Finally, Stähler (2016) derives

a mechanism that can achieve a fully effi cient outcome when the regulatory shock is unobservable,

assuming that the payment balance between the host country and compensated firms can be broken.

Our paper differs from these contributions in several respects. We analyze externalities and their

resulting distortions in a more general framework and consider the direction of investment flows

as well as the possibilities for countries to make credible unilateral commitments to investment

protection through domestic laws and regulations. Most importantly, the three studies above rely

on compensation schemes that allow subsidization and overcompensation, or payments to or from

third parties. These features are rarely found in actual IIAs, and are assumed away here. We

emphasize less asymmetric information, but we do briefly examine how the compensation schemes

can be modified to account for private information.

2 Investment and regulation absent an agreement

This Section lays out the model, identifies two fundamental distortions, and characterizes the equi-

librium absent investment protection.

Consider a country that is potential host to direct investment by a foreign-owned firm. At

the outset of their interaction, the firm decides how much capital k ≥ 0 to invest in a production

facility in the host country. After the investment has been made, an industry-specific shock θ is

realized that affects the net benefit to the host country of allowing production. Having observed

the (common knowledge) shock, the host country unilaterally decides whether to permit production
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or to regulate by closing the facility. Ex ante, the shock is continuously distributed on [θ, θ̄] with

cumulative distribution function F (θ) and density f(θ).

The firm’s investment cost R(k) ≥ 0 is irreversible and a strictly increasing, weakly convex

function of the investment k. The investor receives the operating profit π = Π(k) ≥ 0 if the host

country allows production, which is strictly increasing and strictly concave in k. The operating

profit is zero in case of regulation, this being the sole consequence of regulation for the foreign

country.

The investment creates benefits to the host country in terms of consumer surplus, employment,

technological spill-overs, learning-by-doing in the work-force, and so forth. But investment can also

have adverse consequences, such as pollution or other health hazards. The net benefit v = V (k, θ)

to the host country of allowing production relative to regulating depends on k and the magnitude

θ of the shock. The marginal net benefit of investment can be positive or negative, Vk(k, θ) ≷ 0

(subscripts on functional operators denote partial derivatives throughout), but is strictly concave

in k.7 A larger shock θ yields a smaller net value of allowing production ex post of the investment:

Vθ(k, θ) < 0. High realizations of θ could represent the arrival of severely adverse information

regarding environmental or health consequences of the production process or the goods produced,

or other factors affecting the desirability of the investment. We will not adopt any particular

interpretation, but simply denote θ as capturing a "regulatory shock." We assume that any positive

and negative externalities arise during the production stage, and that they appear only in case of

production. To ensure that there is a role to play for investment and regulation, we assume that

for any k > 0, it is better for the host country to allow production if the shock is suffi ciently mild,

V (k,θ) > 0, and to regulate if it is suffi ciently severe, V (k,θ̄) < 0.

2.1 The regulatory distortion

Absent investment protection, it is optimal for the host country to regulate for shocks that are more

severe than Θ(k) ∈ (θ, θ̄), as defined by

V (k,Θ) ≡ 0, (1)

assuming that the host country allows production if indifferent.

We use the joint surplus V (k, θ) + Π(k) of the host country and the foreign industry as a

benchmark for evaluating the effi ciency of regulatory intervention; we will briefly discuss the case

where the objective function for the regulator differs from national welfare in Section 4.4. The ex
post jointly optimal threshold for regulation ΘJ(k) is given by

V (k,ΘJ) + Π(k) ≡ 0.

7We assume that functions Π(k), R(k), and V (k, θ) are twice continuously differentiable.
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It follows from Π(k) > 0 and Vθ(k, θ) < 0 that ΘJ(k) > Θ(k) for k > 0.

Observation 1 Absent investment protection and for any investment k > 0, from a joint surplus

perspective the host country:

(a) correctly allows production for θ ≤ Θ(k);

(b) overregulates for θ ∈ (Θ(k),ΘJ(k)); and

(c) correctly regulates for θ ≥ ΘJ(k).

This overregulation for any given investment k is one of the two distortions that an agreement on

investment protection might address. We will refer to it as the regulatory distortion.

2.2 The investment distortion

A foreign-owned firm that anticipates a threshold value θ̂ for regulation, invests to maximize the

expected profit F (θ̂)Π(k)−R(k). The profit maximizing investment is an increasing function K(θ̂)

of the regulatory threshold θ̂, given by the associated first-order condition

F (θ̂)Πk(K)−Rk(K) = 0. (2)

The joint expected surplus of the host country and the firm equals

∫ θ̂

θ
[V (k, θ)dF (θ) + Π(k)]dF (θ)−R(k) (3)

at the regulatory threshold θ̂. The jointly optimal level of investmentKJ(θ̂) for any given regulatory

threshold, is given by
F (θ̂)Πk(K

J)−Rk(KJ) +X(KJ , θ̂) = 0, (4)

where

X(k, θ̂) ≡
∫ θ̂

θ
Vk(k,θ)dF (θ) (5)

captures the expected marginal investment externalities in the host country evaluated at (k, θ̂).

These marginal externalities can be positive or negative as they incorporate both external benefits

and costs from FDI for the host country. A comparison of (2) and (4), and using Xk(k, θ̂) < 0,

yields the following straightforward result:

Observation 2 Absent investment protection and for any regulatory threshold θ̂, foreign direct

investment is too low from a joint surplus perspective, K(θ̂) < KJ(θ̂), if and only if X(K(θ̂), θ̂) > 0.

This investment distortion is the second of the two distortions that an agreement on investment

protection needs to address.
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2.3 The ineffi ciency of the outcome

Assume that the foreign firm treats the host country’s decision to regulate as exogenous to its own

investment. In the Nash equilibrium (k0, θ0) of the game between the host country and the firm, the

investment decision is then optimal given the equilibrium threshold for regulation, k0 = K(θ0), and

the threshold for regulation is ex post optimal given the equilibrium level of investment θ0 = Θ(k0).8

To ensure the existence of a unique equilibrium, we assume throughout that

θ′ < Θ(K(θ′)) iff θ′ < θ0. (6)

where θ0 is given by θ0 = Θ(K(θ0)).9 This assumption corresponds to the "stability" conditions

used for instance in oligopoly models to rule out counter-intuitive comparative statics properties.10

Symmetrically, the jointly optimal solution (kJ , θJ) is characterized by kJ = KJ(θJ) and θJ =

ΘJ(kJ), and to ensure uniqueness of (kJ , θJ), we assume throughout that

θ′ < ΘJ(KJ(θ′)) iff θ′ < θJ (7)

where θJ is given by θJ = ΘJ(KJ(θJ)); see the proof of Lemma 1.

The Nash equilibrium (k0, θ0) reflects both the investment and the regulatory distortion, and

will therefore generally be distorted relative to the jointly optimal solution (kJ , θJ). But we have not

imposed enough structure to unambiguously determine the relationship between the two outcomes.

The following result is established in Appendix A.1:

Lemma 1 The Nash equilibrium absent investment protection yields:

(a) underinvestment relative to the joint optimum (k0 < kJ) if and only if

X(k0,ΘJ(k0)) + [F (ΘJ(k0))− F (θ0)]Πk(k
0) > 0; (8)

(b) overregulation relative to the joint optimum (θ0 < θJ) if and only if

V (KJ(θ0), θ0) + Π(KJ(θ0)) > 0. (9)

Part (a) shows that a suffi cient condition for underinvestment is that the expected marginal

8The assumption of non-strategic investment is not critical to the subsequent analysis of investment agreements.
When firms account for the probability of regulation in their investment decision, the investment is given by k0

SPE =
arg maxk≥0{F (Θ(k))Π(k)−R(k)} in a subgame-perfect equilibrium, and the regulatory threshold is θ0

SPE = Θ(k0
SPE)

along the equilibrium path.
9The stability condition (6) implies that there exists at most one solution θ0 − Θ(K(θ0)) = 0. Existence of θ0

follows by way of the Mean-Value Theorem, θ − Θ(K(θ)) ≤ 0 and θ̄ − Θ(K(θ̄)) ≥ 0. The equilibrium investment
k0 = K(θ0) is unique by monotonicity of K.
10For instance, this condition is necesssary and suffi cient to ensure that the direct reduction in investment that

would result from an increase in the marginal cost of investment Rk(k), would not induce the host country to reduce
its regulatory interventions to the extent that the equilibrium level of investment increases.
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investment externalities are positive at the Nash equilibrium. This is not a necessary condition

however, since the regulatory distortion also tends to cause underinvestment. Similarly, the regu-

latory distortion does not suffi ce to ensure overregulation. The resulting tendency toward underin-

vestment, which will affect the optimal regulation, can more than offset the regulatory distortion:

θ0 = Θ(k0) < ΘJ(k0) ≶ ΘJ(kJ) = θJ .11 According to Part (b), there will be equilibrium over-

regulation if the joint surplus from allowing production is positive when evaluated at the effi cient

investment level KJ(θ0). Note that the Nash equilibrium can feature overregulation and underin-

vestment for both positive and negative expected marginal investment externalities.

3 Negotiating an investment agreement

The previous Section set the stage for an investment agreement by establishing that the outcome is

ineffi cient absent investment protection, and that it can feature the overregulation/underinvestment

problems that IIAs are meant to address. We now turn to our assumed setting for the negotiation

of agreements, starting with the formalization of the agreement.

3.1 The agreement

IIAs are long-term commitments to protect foreign investments in a broad range of industries

against host country policy interventions.12 The agreements typically do not include any general

commitments regarding subsidization (or taxation) of investment, nor any commitments vis-à-vis

individual foreign investors. The rules regarding regulatory expropriations request compensation

to be paid only in the case of regulation. Also, according to case law, a government measure must

deprive investors of almost all their profits in order to possibly constitute indirect expropriation.

IIAs increasingly include carve-outs from compensation requirements in case of indirect expro-

priation for actions that protect "legitimate" public welfare objectives, such as public health, safety

and the environment. For instance, according to the US Model Bilateral Investment Treaty 2012,

"[n]on-discriminatory regulatory actions by a Party that are designed and applied to protect legiti-

mate public welfare objectives, such as public health, safety and the environment, do not constitute

indirect expropriations, except in rare circumstances."

With regard to the magnitude of compensation, IIAs normally build on basic principles concern-

ing state responsibility in Customary International Law, according to which "...reparation must, as

far as possible, wipe out all the consequences of the illegal act and re-establish the situation which

would, in all probability, have existed if that act had not been committed," and "[t]he compensation

shall cover any financially assessable damage including loss of profits insofar as it is established."13

11Expression (8) is derived by evaluating the derivative of the expression for joint expected welfare at k0.
12See Dolzer and Schreuer (2012) for a comprehensive overview of International Investment Law.
13The first quote is an often cited passage in the determination by the Permanent Court of International Justice in

the case The Factory at Chorzów from 1928. The second quote is Article 36, International Law Commission (2001),
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But IIAs do not allow for punitive payments.14 Also, any host country payment is received in full

by the affected firm(s).

To capture these salient features of actual IIAs, we will focus on agreements with the following

features:

(a) The agreements do not contract directly on investment levels or regulation.

(b) Compensation is paid only in case of regulation.

(c) There are no payments to or from outside parties.

(d) Compensation is not required for regulation that protects the host country against suffi ciently

severe regulatory shocks θ.

(e) Compensation equals foregone operating profits.

Features (a)-(e) impose strong contracting restrictions. Feature (a) distinguishes the state-to-

state investment agreements we are concerned with here from more detailed commercial agreements

between states and individual firms. This assumption may appear overly restrictive in the simple

setting above where there is a single investor and a single host country. But we will think of each host

country as having a large number of industries, with varying numbers of foreign investors. Each of

these industries is exposed to an industry-specific shock θ. An investment agreement then specifies

country-specific vectors of compensation schemes, where the elements specify the compensation to

be received in case of regulation by firms in each of the covered industries.

To fulfill assumptions (a)-(e) above, the agreement stipulates that each regulated foreign investor

receives compensation

T = T (π, θ, θ′) ≡
{
π if θ ≤ θ′

0 if θ > θ′.
(10)

where π is the foregone operating profit of the investor, and θ is the regulatory shock for the industry

in which the investor operates.15 ,16 We denote θ′ as the level of investment protection of foreign

investment, because firms in the industry are guaranteed their full operating profits for all shocks

below θ′, but no compensation above. As the same threshold θ′ applies to all firms in a particular

industry, either all firms receive compensation or no-one does; the only firm-specific component

in the compensation scheme is hence the requirement that compensation should equal each firm’s

foregone operating profits. These carve-outs are determined in negotiations between the contracting

with a footnote omitted.
14According to Crawford (2002, p. 219), "[a] tribunal shall not award punitive damages."
15More stringently, let each host country c have Ic industries, with Hci foreign-owned firms operating in sector i.

Each country is exposed to a vector (θc1, ..., θci, ..., θcIc) of industry-specific shocks. An investment agreement is then a
vector (T c1, .., T ci, .., T cIc) of compensation functions for each partner country c, where T ci = (T ci1, .., T cih, .., T ciHci)
specifies the compensation to firm h in industry i in country c subject to regulation, and where

T cih =

{
πcih if θci ≤ θ′ci
0 if θci > θ′ci.

16The same specification is employed by Aisbett et al (2010).
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parties in the analysis to follow.17

The setting just laid out could yield complex interactions between regulatory decision problems

in the partner countries, which would have to be addressed in the design of an investment agreement.

We do not believe that these issues normally are very important in practice, and therefore make

some simplifying assumptions to distil what we see as more essential features. First, we assume that

each of the industries can be regulated separately without affecting other industries, domestically or

abroad, and hence that all regulatory decisions are independent of each other. Second, we assume

that the different industries are fully symmetric within each country, which allows us to focus on a

single representative industry in each host country; differences between industries would complicate

the negotiations over an investment agreement. Third, and potentially more critical, we will assume

that there is a single investor in each industry, and that the investor does not take account of how

the investment affects the probability of regulation. We will show however, that most of our results

are independent of these latter assumptions. Indeed, as we will see, in certain cases it would be

easier to achieve a jointly optimal outcome with multiple or strategically investing firms. We can

therefore omit industry and firm indexation in what follows. But it is still important to keep the

above higher-dimensional setting in mind when interpreting the model.

There is yet another feature of IIAs that is very important for the appreciation of their potential

impact, and the policy debate: the potent enforcement mechanisms they build on. The Convention

on the Recognition and Enforcement of Foreign Arbitral Awards (the New York Convention), with

currently 157 contracting states, requests courts of contracting states to recognize and enforce

arbitration awards made in all other contracting states. Hence, in contrast to what is normally the

case for trade agreements, IIAs can be said to build on compulsory third-party enforcement. We

therefore make the additional assumption that the agreements are perfectly enforceable. This is also

assumed in most of the trade agreement literature, despite the much weaker explicit enforcement

mechanisms in these agreements.

3.2 The contracting parties

The parties to actual IIAs differ in a large number of ways, and the agreements are likely to reflect

these differences. We will focus on two types of differences between partner countries we believe are

fundamental to how agreements function, but appear not to have been highlighted in the literature.

The first is whether countries serve as home and/or host countries, and the second is whether

countries can make credible unilateral undertakings to protect foreign investment. To highlight

the role of these basic premises for investment agreements in a compact way, we will focus on two

17Carve-outs are often made for policies that are "designed and applied" to protect legitimate public welfare ob-
jectives or for interventions that are not "manifestly excessive." The implementation of these concepts will depend
on the context of the case in question. As stated in TPP Annex 9-B.3(a) : "The determination of whether an action
or series of actions by a Party, in a specific situation, constitutes an indirect expropriation, requires a case-by-case,
fact-based inquiry...". In our framework, such flexibility amounts to allowing different levels of investment protection
for different industries.
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archetypical settings.

The first type of agreement is between two fairly symmetric developed countries, such as TTIP,

or the currently negotiated EU-Japan agreement. Such a "North-North" agreement is meant to

stimulate investment flows in both directions. But the countries have well-developed domestic legal

systems through which each party can unilaterally commit to any level of investment protection

it finds desirable for the incoming foreign investment. To simplify the exposition, we will assume

that the Northern countries are mirror images, implying that a North-North agreement specifies

the same level of investment protection θ′ for each country.

The other archetypical agreement is the traditional BIT between a developed and a develop-

ing country. Even if formally symmetric, the agreement serves to increase investments from the

developed to the developing country only. The Southern partner cannot make credible unilat-

eral commitments to protect incoming FDI. The investment protection that such a "North-South"

agreement provides, effectively applies in the Southern partner only.

These two stylized agreements are likely to differ in an important regard: the symmetric inter-

ests of the parties to North-North agreements makes it reasonable to expect that they effectively

maximize the joint surplus of the contracting parties. In contrast, as will be discussed further be-

low, the parties to a North-South agreement have at least partly diverging interests with regard to

investment protection, and such an agreement is therefore unlikely to maximize the joint surplus of

the contracting parties.18

4 Properties of negotiated investment agreements

Let θ′ be the level of investment protection in an agreement based on the compensation function

(10), and assume that this level is at least as high as the Nash equilibrium θ0 to focus on the non-

trivial outcomes. The investor receives the operating profit for all regulatory shocks θ ≤ θ′ under

this agreement, regardless of whether the firm is regulated or not, and anticipates to be regulated

without any compensation for all shocks θ > θ′. Hence, the profit-maximizing FDI is given by

K(θ′), with an ex ante expected profit equal to:

Π̃(θ′) ≡ F (θ′)Π(K(θ′))−R(K(θ′)).

Since the foreign country has no other interests in the industry, Π̃(θ′) is also the expected value to

the foreign country of investment protection θ′ in the host country.

Turning to the host country regulation, we need to distinguish between the level of investment

protection θ′ in the agreement and the threshold for regulation as the two are identical only under

18An additional reason why the negotiations over North-North, but not North-South, agreements could be expected
to maximize joint welfare is that these involve not only investment protection, but also undertakings regarding trade
liberalization, intellectual property right protection, and so forth. This creates possibilities for side payments that
could overcome certain differences between the interests of the two countries.
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certain circumstances. The threshold for regulation will indeed be equal to θ′ if the level of invest-

ment protection is suffi ciently small in the sense that θ′ < ΘJ(K(θ′)).19 The expected surplus for

the host country equals

Ṽ (θ′) ≡
∫ θ′
θ V (K(θ′), θ)dF (θ), θ′ ≤ ΘJ(K(θ′))

because it does not have to pay compensation for regulation. The threshold for regulation will

instead be ΘJ(K(θ′)) if the level of investment protection is suffi ciently large, i.e. θ′ > ΘJ(K(θ′)).

There will then be a range of shocks (ΘJ(K(θ)), θ′) for which the host country regulates even if the

agreement stipulates that the host country must compensate the firm for regulation.20 The ex ante

expected surplus of the host country equals

Ṽ (θ′) ≡
∫ ΘJ (K(θ′))
θ V (K(θ′), θ)dF (θ)− [F (θ′)− F (ΘJ(K(θ′)))]Π(K(θ′)), θ′ > ΘJ(K(θ′)),

where the second term reflects compensation payments.

Let θE be the maximal level of investment protection for which the host country never pays

compensation when regulating. This level is uniquely defined by θE − ΘJ(K(θE)) ≡ 0 by the

additional stability condition

θ′ < ΘJ(K(θ′)) iff θ′ < θE . (11)

By this assumption, an agreement with a narrow level of investment protection θ′ ∈ [θ0, θE) yields

overregulation θ′ < ΘJ(K(θ′)), but the host country never has to pay any compensation. An

agreement with a broad level of investment protection θ′ ∈ (θE , θ̄] yields effi cient regulation at

ΘJ(K(θ′)), but compensation payments for all shocks in (ΘJ(K(θ)), θ′).

4.1 Will an agreement resolve the overregulation/underinvestment problem?

A fundamental question is whether the very simple investment agreement we have laid out above can

resolve the overregulation/underinvestment problems. The only degree of freedom in this agreement

is the choice of the level of investment protection θ′ in (10) for each country, so one might naturally

expect that an agreement cannot fully address both the investment and the regulatory distortion.

But this is not always correct.

19Regulation for θ ≤ θ′ implies compensation, yielding welfare −Π(K(θ′)). Allowing production gives welfare
V (K(θ′), θ) and is preferable since V (K(θ′), θ) − (−Π(K(θ′))) = V (K(θ′), θ) − V (K(θ′),ΘJ(K(θ′))) ≥ 0 by the
assumed compensation mechanism (10) and the definition of ΘJ(K(θ′)). The sign follows from Vθ(k, θ) < 0 and the
assumption that θ ≤ θ′ ≤ ΘJ(K(θ′)). With θ > θ′, the net benefit of allowing production equals V (K(θ′), θ) −
0 = V (K(θ′), θ) − V (K(θ′),Θ(K(θ′)) < 0, using the definition of Θ(K(θ′)). The expression is strictly negative by
Vθ(k, θ) < 0, and since θ′ ≥ θ0 implies Θ(K(θ′)) ≤ θ′ < θ by (6).
20The net benefit of allowing production equals V (K(θ′), θ) − V (K(θ′),ΘJ(K(θ′))) for all θ ≤ θ′; see previous

footnote. This net benefit is non-negative for all θ ≤ ΘJ(K(θ′)) and strictly negative for all θ ∈ (ΘJ(K(θ′)), θ′]. In
the latter case, (10) requiresthe host country to compensate the firm. The net benefit of allowing production equals
V (K(θ′), θ)− V (K(θ′),Θ(K(θ′))) in case of θ > θ′, which is strictly negative by θ > θ′ > ΘJ(K(θ′)) > Θ(K(θ′)).
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A North-North agreement In a North-North setting, the two symmetric countries negotiate

the common level θ′ to maximize the expected joint surplus:

W̃ (θ′) ≡ Ṽ (θ′) + Π̃(θ′) =
∫ min{θ′;ΘJ (K(θ′))}
θ [V (K(θ′), θ) + Π(K(θ′))]dF (θ)−R(K(θ′)).

For θ′ < θE , a marginal increase in investment protection has two first-order effects on the expected

joint surplus:

W̃θ(θ
′) = [V (K(θ′), θ′) + Π(K(θ′))]f(θ′) +X(K(θ′), θ′)Kθ(θ

′).

There is a direct beneficial reduction of overregulation, captured by the first term. But more

investment protection also triggers more investment, which can be beneficial or harmful, depending

on the sign of the expected marginal externalities X. If X(θE , kE) ≥ 0, increasing the level of

investment protection θ′ up to θE reduces the distortions to both regulation and investment.

For θ′ ≥ θE , a marginal increase in investment protection only affects the incentive to invest.

The reason is that the full compensation requirement under the agreement causes the host country

to internalize the full economic effects of its decision to regulate. Hence, the regulatory threshold

will be the jointly optimal level ΘJ(K(θ′)). And since full investment protection by assumption

leads to overinvestment by the firm, there exists a θ′ ∈ [θE , θ̄] such that K(θ′) = kJ .

We can thus characterize the equilibrium as follows (see Appendix 1 for a proof):

Proposition 1 The equilibrium level of investment protection θN and associated investment kN =

K(θN ) in a North-North agreement based on the compensation function (10):

(i) implements the unconstrained jointly optimal outcome (θJ , kJ) if X(kE , θE) ≥ 0 and full in-

vestment protection would lead to overinvestment (kJ ≤ K(θ̄));

(ii) yields overregulation, θN < ΘJ(kN ), and overinvestment, kN > KJ(θN ), if X(kE , θE) < 0.

Hence, a North-North agreement can implement the unconstrained joint optimum under a robust set

of circumstances, despite the simplicity of the compensation function (10). When this is infeasible,

the equilibrium agreement entails a trade-off between overregulation and overinvestment.

A North-South agreement North prefers full protection (θ′ = θ̄) for its investment in South

because the expected profit of FDI is strictly increasing in the level of investment protection in South.

South’s fall-back position is the Nash equilibrium (θ0, k0) as it cannot make credible unilateral

commitments to protect investment absent an agreement. Hence, there will be scope for a North-

South agreement if the marginal externalities are suffi ciently large: Ṽθ(θ0) = X(k0, θ0) > 0. The

equilibrium level of investment protection θS will be somewhere in the interval (θ0, θ̄] depending on

the two countries’relative bargaining strengths. If North is in a position to dictate the terms of the

agreement, the equilibrium will be the maximal level acceptable to South, i.e. the largest θS and

associated investment kS = K(θS) satisfying Ṽ (θS) ≥ Ṽ (θ0).
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We saw that a North-North agreement under certain circumstances can handle both the regula-

tory and investment distortions. But in the case of a North-South agreement, there is an additional

source of distortion: The contracting parties’have conflicting interests about the optimal level of

investment protection because of how it distributes the surplus between them. Hence, there is no

presumption that the outcome would be jointly effi cient, regardless how the contract terms are

negotiated. In fact, a jointly desirable agreement could fail to materialize at all. This will be the

case if the marginal externalities are negative, X(k0, θ0) < 0, but the value to foreign investors of

investment protection is suffi ciently large that

W̃θ(θ
0) = X(k0, θ0)Kθ(θ

0) + f(θ0)Π(K(θ0)) > 0.

Consequently:

Proposition 2 A North-South agreement will be formed if X(k0, θ0) > 0. When formed, there is

no presumption that the agreement will implement a joint welfare maximizing level of investment

protection. If not formed, an agreement could still increase joint welfare.

Our findings here suggest one possible reason why developing countries such as Brazil, India, and

South Africa renegotiate or redraft their IIAs: as these countries become more developed, and more

important as source countries for FDI, they become more equal bargaining partners to developed

countries. They will therefore have the incentives and ability to revise their agreements in order to

increase the carve-outs for their domestic regulations.

Two rationales for investment agreements The stylized North-South and North-North sce-

narios identify two separate roles that investment agreements might play. The welfare benefits from

a North-South investment agreement here stem entirely from the credibility the agreement lends to

South’s commitment to compensate for regulation for θ > θ0. If South had full unilateral commit-

ment possibilities, it would choose θU ≡ arg maxθ′ Ṽ (θ′) absent any agreement, in which case there

would be no gains from an agreement: Ṽ (θ′)− Ṽ (θU ) ≤ 0 for all θ′. The role of North-South agree-

ments thus corresponds closely to the notion that trade agreements serve as commitment devices,

helping governments to withstand domestic protectionist pressures.21 But while an investment

agreement can help South attract foreign investment from North, it is an imperfect substitute for

credible domestic institutions from South’s perspective, since it will have to share the surplus with

North.

The benefits of a North-North agreement instead arise from internalization of negative interna-

tional externalities from national regulatory policies. With investments flowing in both directions,

21Bown and Horn (2015) informally discuss a similar distinction between traditional developing/developed country
investment agreements, and investment agreements between developed countries. They suggest that the latter might
not serve to address hold-up problems, but other forms of externality problems.
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the parties can negotiate improved investment protection abroad by offering improved investment

protection for foreign investment at home. This corresponds closely to the standard view of the

gains from trade agreements, which sees these agreements as means for taking countries out of Pris-

oners’Dilemmas by allowing them to exchange increased imports for increased exports to mutual

benefit.

Observation 3 The rationale for a North-South agreement is South’s lack of unilateral commit-
ment possibilities regarding investment protection. A North-North agreement solves a Prisoners’

Dilemma-like problem between the countries.

Yet another difference between North-North and North-South agreements is the extent to which

they can substitute for commercial contracts between host countries and individual investors. In

commercial contracts the parties can contract the level of investment, and possibly also regulatory

policies. Such contracts would be superior to state-to-state agreements for Southern countries (dis-

regarding transaction costs). Commercial contracts cannot always replace North-North agreements

however, since the negotiations over commercial contracts typically do not allow for exchanges of

concessions.

Observation 4 Contracting directly on investment and regulation with individual investors would
be better than a North-South agreement (absent transaction costs), but would not necessarily domi-

nate a North-North agreement.

4.2 Do legal and economic principles conflict in the desirable design of the
compensation scheme?

The compensation scheme (10) reflects basic legal principles concerning state responsibility and

sovereignty. But it might appear exceedingly rigid from an economic perspective by offering full

compensation for all regulatory shocks below a threshold value, but no compensation for more severe

shocks. Is there here a conflict between legal and economic principles?

The threshold property The economic desirability of using a threshold for compensable reg-

ulation is not (at least us) as self-evident as it might seem. For instance, could it not be optimal

to request compensation for large θ as a distortion-free way of stimulating investment, as the host

country will anyway regulate for these values? Also, the agreement is designed prior to the real-

ization of the shock, so every possible outcome must be weighted by the density f(θ) to obtain

the expected net benefit of allowing production. But we have hardly imposed any structure on the

distribution of the shocks θ. Hence, the ex ante optimal compensation scheme could in principle

yield non-monotonic regulation in θ, depending on the properties of f(θ). So how can we exclude

that it could be optimal to request compensation for certain ranges of θ but not for other, if we have
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complete freedom to design any complex compensation function? We prove the following result in

Appendix 3:

Proposition 3 For any agreement satisfying the salient features (a)-(c) there exists an alternative
agreement satisfying the same restrictions, and that for each host country:

(i) implements a threshold function for regulation Θ̂(k) ∈ [Θ(k),ΘJ(k)]; and

(ii) yields weakly higher expected domestic welfare and foreign industry profits than under the initial

agreement.

The proof of the Proposition is constructive, showing how one can replace any initial compensa-

tion scheme satisfying features (a)-(c) with another scheme that has the properties stated in the

Proposition. This alternative compensation scheme is a convex combination of the firm’s foregone

operating profit and the payment under the initial compensation scheme.22 Hence, the alternative

scheme relies only on the features of the initial scheme and on foregone operating profits.23

Proposition 3 thus establishes the optimality of a threshold for when there will be regulation.

The Proposition applies to a much broader set of circumstances than the single investor setting we

employ here. It holds for Pareto effi cient agreements more generally, not only those that maximize

joint welfare. It holds for compensation schemes that pay less than foregone profits. It holds

in the presence of non-discrimination clauses, with asymmetric firms, imperfect competition, and

mixed foreign/domestic ownership structures, and the Proposition also holds when firms invest

strategically to influence regulatory decisions.

A useful implication of Proposition 3 is that we often do not need to consider complex investment

agreements, we can focus on agreements with a threshold value for compensation.

The full compensation property A second rigid feature of the compensation scheme is that it

requests either full or zero compensation for foregone operating profit. Can this simplistic feature ex-

plain the ineffi ciency of North-North agreements for negative expected marginal externalities? The

following Proposition, which we prove in Appendix A.4, shows that it would require a qualitatively

very different type of compensation scheme to improve on the outcome:24

Proposition 4 The compensation function (10) maximizes the joint expected surplus of the con-
tracting parties in the class of non-decreasing and differentiable compensation functions.

The requirement of full compensation for foregone operating profits not only reflects a basic

principle in international law regarding state responsibility. It also has the economically desirable

22The weights on the two components are country-specific and depend on θi, but are the same for all firms that
have invested in host country i.
23For instance, the alternative scheme does not involve draconian punishments for deviations from some desirable

outcome, if this is not part of the initial scheme.
24The proof of Proposition 3 establishes the optimality of full compensation for θ below the established threshold,

but does not show the optimality of zero compensation for higher θ.
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property of effectively inducing host countries to internalize all ramifications of their regulatory

decisions, thus aligning host country incentives with the ex post effi cient level of regulation. Propo-

sition 4 further establishes that foregone operating profit should form the basis of all compensation

under the restriction that firms cannot be compensated less if they have more to lose from being

regulated. The Proposition also shows that compensation would have to be a decreasing function of

profit in order to induce effi cient investment if the marginal investment externalities are negative.

4.3 Do compensation payments indicate bad-faith regulation or litigation?

Instances where investors successfully litigate against host countries and receive compensation are

often seen to indicate that host countries have deliberately violated the letter or spirit of IIAs, or

alternatively as indications of flaws in the legal regime that allow investors to extract protection

they should not receive. These are not the only possible explanations, as our framework suggests.

Under a North-North agreement with positive expected marginal investment externalities, the

equilibrium level of investment protection will be high enough, θN > θE , that it is ex optimal for the

host country to regulate for θ ∈ (ΘJ(kN ), θN ] despite having to pay compensation. In the case of a

North-South agreement, North chooses the maximal level of investment protection South is willing

to accept, if North has most of the bargaining power. This level exceeds θE if Ṽ (θE) > Ṽ (θ0).

But in could also more generally be in host countries’interest to accept compensation payments.

This happens if the marginal investment externalities are suffi ciently positive that θU > θE . In this

case, the equilibrium investment agreement features compensation payments in the host country

independently of trade flows and the distribution of bargaining power in the negotiation.

Corollary 1 Compensation payments can occur in equilibrium for a range of shocks θ ∈ (ΘJ(K(θ′)), θ′ ]̇.

This happens if the expected marginal production externality is suffi ciently positive and/or the source

country has suffi cient bargaining power that θ′ > θE.

Hence, compensation payments– and probably also litigation, since investors in practice often have

to litigate in order to receive compensation payments– do not necessarily indicate flaws in the IIA

regime.25 Indeed, compensation payments are essential in achieving the unconstrained joint opti-

mum (kJ , θJ) in a North-North agreement when there are positive expected marginal externalities.

Note that the role of the payments then is not to prevent overregulation, but to stimulate investment,

the benefit of which materializes for other realizations of θ than those for which the compensation

payments are made. Compensation payments then serve as implicit subsidies to investment.

4.4 Will there be regulatory chill?

A core claim in the policy debate holds that investment agreements cause regulatory chill. The notion

is rarely precisely defined, but can be given several different interpretations within the context of
25A more complete argument would take account of litigation costs.
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our model.26 We will take domestic regulatory chill to mean that an agreement prevents host

countries from undertaking regulations that are ex post unilaterally desirable absent compensation

requirements. A corresponding joint regulatory chill occurs if the agreement induces host countries

to allow production in situations where regulation would have been jointly optimal ex post. The

following result is a direct implication of Proposition 3:

Corollary 2 A Pareto-effi cient agreement implements ex post effi cient production for θ ≤ Θ(k),

ex post ineffi cient regulation for Θ(k) < θ < ΘJ(k), and ex post effi cient regulation for θ ≥ ΘJ(k)).

There will hence be domestic, but not joint, regulatory chill.

To see the generality of the underlying argument regarding joint regulatory chill, note first that

joint regulatory chill can occur only if the agreement stipulates compensation in excess of foregone

operating profits for some θ > ΘJ(k). The profit is Π(k) for such realizations of θ, since production

is allowed in case of regulatory chill. Reducing compensation for regulation to Π(k) for these values

of θ would induce the host country to regulate, but would not affect investment incentives as the firm

would still receive its operating profit for those shocks-albeit now as compensation for regulation.

The modification of the compensation scheme thus increases regulatory effi ciency by eliminating

joint regulatory chill without influencing investments or profits, and therefore represents a Pareto

improvement.

It is easy to see how the domestic regulatory chill that will arise for θ ∈ (Θ(k),ΘJ(k)) might

appear as a failure of the agreement: Production is undesirable from a national perspective for this

range of θ, and it is the threat of having to compensate that de facto deters the host country from

regulating. For these shocks the agreement actually redistributes surplus from domestic interests

to foreign investors. But this reasoning disregards two important aspects. First, production is still

jointly desirable for these θ since there is no joint regulatory chill. Second, the protection that the

agreement provides for these regulatory shocks stimulates investment that is desirable to the host

country for weaker shocks.

The argument above is robust in the sense of being valid for a broad range of market and

ownership structures. It also holds for any k. But its welfare implications rest on the presumption

that the objective function of the host country corresponds with domestic welfare and therefore is the

relevant criterion for evaluating the effi ciency of the agreement. Assume instead that host country

welfare is given by V (k, θ) whereas the host country government obtains utility V (k, θ) + αΠ(k) of

allowing production. We let αΠ(k) > 0 represent the share of operating profits the government can

privately extract, for instance in the form of bribes or campaign contributions. The net operating

profit of the firm then is (1 − α)Π(k).27 Importantly, these payments are not a source of welfare

26Janeba (2016) is an exception.
27An indication of the importance of corruption in the context of regulation and foreign direct investment is

provided by Art. 17 of the recently negotiated (but still not ratified) BIT between Morocco and Nigeria (available at
investmentpolicyhub.unctad.org/Donwload/TreatFile/5409). The provision explicitly forbids investors to "...offer or
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from an overall perspective. Furthermore, the host country is not able to extract any rent for

compensation payments under the investment agreement. With these modifications, ΘJ(k) still

characterizes the ex post effi cient level of regulation. The government threshold for regulation

ΘG(k, α) is defined by

V (k,ΘG) + (1 + α)Π(k) ≡ 0

if the host country must pay the full foregone operating profit as compensation for regulation. The

rent extraction motive yields an incentive to underregulate from an effi ciency viewpoint: ΘG(k, α) >

ΘJ(k) if α > 0, which we for simplicity take as exogenously given. The threshold Θ(k, α) for

regulation is defined by

V (k,Θ) + αΠ(k) ≡ 0

if the host country does not have to pay any compensation.

We also need to consider investment incentives to determine whether there is joint regulatory

chill in equilibrium. The expected operating profit is F (θ̂)(1−α)Π(k)+[F (θ′)−F (θ̂)]Π(k), where θ′

is the level of investment protection. The expected profit depends also on the anticipated threshold

for regulation θ̂, since we assume that the host country is only able to extract rent from production,

but not from compensation. The equilibrium level of investment K(θ′, θ̂, α) is thus given by the

solution to

(F (θ′)− F (θ̂)α)Πk(K)−Rk(K) = 0.

Let θ0(α) be defined by θ0−Θ(K(θ0, θ0, α), α) ≡ 0, θE(α) by θE−ΘJ(K(θE , θE , α)) ≡ 0, and assume

that the stability conditions (6) and (11) extend to α > 0. The divergence between government

and host country national interests implies that ex post ineffi cient underregulation can occur under

certain circumstances (the proof is in Appendix A.5):

Proposition 5 Assume that the host country government appropriates a share α > 0 of operating

profit by allowing production, and that the compensation scheme is given by (10).

(i) There will be no joint regulatory chill if θ′ ∈ [θ0(α), θE(α)].

(ii) There will be joint regulatory chill for θ ∈ (ΘJ(K(θ′, θ̂, α)),min{θ′; ΘG(K(θ′, θ̂, α), α)}] if θ′ >
θE(α).

This is obviously a simplistic depiction of e.g. corruption. But the aim is just to point to one

possible mechanism that could lead to joint regulatory chill.

4.5 Who benefits and who loses?

A fundamental issue for the politics of investment agreements is the distribution of the costs and

benefits across the population. The source country unilaterally prefers full protection, θ′ = θ̄, for its

give any undue pecuniary or other advantage..." with the purpose of extracting beneficial treatment, and it obliges
the parties to enforce their laws in this regard.
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outgoing investment, whereas the host country unilaterally prefers the level of investment protection

that maximizes its expected domestic welfare, θ′ = θU .

South is unable to make credible unilateral commitments to any other level of investment pro-

tection than the Nash Equilibrium θ0. As we saw above, there will be scope for a North-South

agreement if the expected marginal investment externalities are positive absent any agreement:

X(k0, θ0) > 0. South would then ideally increase the level of investment protection to θU , but not

further. And because Northern expected welfare increases monotonically in the level of investment

protection in South, this is the minimum level of protection that a North-South agreement will en-

tail. If both parties wield some bargaining power, the equilibrium θS will be strictly above θU , but

still low enough that domestic welfare in South is higher than absent an agreement: Ṽ (θS) > Ṽ (θ0).

However, the net gain Ṽ (θS)− Ṽ (θ0) will be small if North has most of the bargaining power.

In contrast, due to the symmetry between the parties, all gains from a North-North agreement

will be internalized. But these gains come with pronounced distributional implications. As each

country can unilaterally implement its preferred protection level for incoming FDI, it will suffer a

loss Ṽ (θU ) − Ṽ (θN ) > 0 in domestic welfare because of the agreement on θN > θU .28 The sole

reason for accepting such a loss is that investment protection in the partner country increases to

such an extent that the expected profit increase on outgoing FDI dominates the loss in domestic

welfare: Π̃(θN )− Π̃(θU ) > Ṽ (θU )− Ṽ (θN ).

Proposition 6 (i) The negotiated level of investment protection, and the level of investment, will

exceed the level that maximizes the respective host country domestic welfare.

(ii) A North-South agreement benefits Northern investors and increases domestic welfare in South.

(iii) A North-North agreement benefits foreign investors in both countries, but reduces expected

domestic welfare in both countries.

Note that (i) does not imply that host country domestic welfare will fall as a result of an

agreement, only that the level of investment protection will be too high from its domestic perspective.

This is domestic regulatory chill. The investment agreement will thus always appear too protective

of foreign investor interests, from the point of view of rest of society.

We believe that these observations shed light on the policy debate regarding investment agree-

ments. The costs and benefits for the Southern parties to North-South investment agreements have

been discussed for years. But generally speaking, several thousands of such agreements were signed

without much political upheaval. This contrasts sharply with the heated debate concerning the at-

tempts to include investment protection in more symmetric agreements, and most notably in CETA,

TPP, and TTIP. Existing legal systems in e.g. the EU and the U.S. are likely to provide suffi cient

28 If θU ∈ (θ0, θ̄), then the host country and the source country both benefit from increasing θ′ to θU for any θ′ < θU .
A marginal increase in θ′ above θU has a first-order effect on industry profit, Π̃θ(θ

U ) > 0, but only a second-order
effect on domestic expected welfare, Ṽθ(θU ) = 0. Setting θN > θU thus increases total surplus. If θU = θ0, then an
agreement is economically meaningful only if θN > θ0 = θU ; see Appendix A.6. If θU = θ̄ there are no gains from an
agreement since the host country already offers maximal protection.
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protection of FDI to internalize domestic welfare effects. The additional investment protection that

these agreements would offer would thus mainly benefit foreign investors, but harm the rest of soci-

ety, for instance by exacerbating domestic regulatory chill. Incidentally, these distributional effects

appear closely compatible with arguments that have been put forward by the U.S. Administration

and the EU Commission as to the benefits of investment protection in TTIP. Both sides have em-

phasized the benefits from increased protection of their respective outgoing investment flows, but

have rarely pointed to benefits from increased domestic investment protection.

4.6 Should investment agreements only request non-discrimination?

Critics of IIAs sometimes claim that their sole role should be to prevent discriminatory treatment

of foreign investment. For instance, Stiglitz (2008, p. 249) argues that "...non-discrimination

provisions will provide much of the security that investors need without compromising the ability

of democratic governments to conduct their business." We will here examine how far a National

Treatment provision would take the parties toward solving the investment and regulatory distortions.

One obvious limitation is that a National Treatment clause will be ineffective absent national

firms that operate under suffi ciently "like circumstances" to those facing foreign investors. We

therefore focus on the case where each host country features a domestically-owned industry (indi-

cated by subscript D), in addition to the foreign-owned industry (indicated by subscript F ). The

two industries are identical in terms of demand and production structures, suffer from the same

country-specific shock, and therefore produce under "like circumstances" for the purpose of an NT

provision. But the sectors are economically unrelated to avoid that strategic considerations influ-

ence regulatory decisions. Each host country fully internalizes the consequences of regulation for

the profits of its domestic industry, but continues to disregard the impact on foreign profits.

Absent an agreement, and absent the ability to make unilateral commitments to investment

protection, the host country will regulate the foreign industry more frequently than the domestic

industry: θ0
F = θ0 and θ0

D = θE > θ0 (see Observation 1). The host country will choose different

levels of protection in the two sectors also if it is able to make a unilateral commitment; we then

have θUF = θU and θUD = θW > θU , where θW ≡ arg maxθ′≥θ0 W̃ (θ′).29

A foreign firm here faces two forms of discrimination. First, the host country regulates foreign

investment more frequently, despite both industries being subject to the same shock: θ0
F < θ0

D

and θUF ≤ θUD. Second, for any given k the host country regulates industry F more frequently,

since Θ(k) < ΘJ(k). This will not have any separate implications however, as long as firms treat

regulatory decisions as unaffected by their respective investment choices. So what impact would a

commitment to NT have?

We represent an NT clause by the requirement that θF ≥ θD, where the weak inequality reflects
the fact that NT clauses do not rule out a comparatively more favorable treatment of foreign

29The associated investment levels are k0
F = k0, k0

D = kE > k0, kUF = K(θU ) and kUD = K(θW ) > kU .
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investment. This restriction ensures that the domestic industry is regulated whenever there is

regulation of the foreign industry, but not vice versa. To limit the number of cases to consider, we

focus on the North-North and North-South settings.

An agreement comprising NT only With a North-North agreement on NT only, the unilat-

erally determined common protection level θNNTOnly has the following features (see Appendix A.7

for a proof):

Lemma 2 θU ≤ θNNTOnly ≤ θW , with strict inequalities if θNNTOnly ∈ (θ0, θ̄).

Consequently, this agreement increases (reduces) the level of investment protection for foreign (do-

mestic) investors beyond (below) the unilaterally optimal level and therefore reduces host country

domestic welfare. With the two-way investment flows, both countries benefit from the better treat-

ment of their foreign investment, but it is ambiguous whether they would accept such an agreement.

Indeed, it might be better with no agreement compared to an agreement that only imposes NT.

Under a North-South agreement comprising NT only, South would unilaterally choose the com-

mon investment protection level θSNTOnly for its foreign and domestic sectors, as given by

2V (K(θSNTOnly), θ
S
NTOnly) + Π(K(θSNTOnly)) ≡ 0

The first term is the domestic welfare derived from the two industries, and the second term the

profits of the domestic industry. It is easy to verify that θSNTOnly ∈ (θ0
F , θ

0
D) under a similar stability

condition as (6). Consequently, there will be increased foreign investment, and reduced domestic

investment. This benefits North, but has ambiguous implications for domestic welfare in South.

Proposition 7 The imposition of only an NT provision:
(i) has ambiguous welfare consequences in a North-North agreement;

(ii) benefits North, and has ambiguous consequences for South, in a North-South agreement.

NT as a complement to protection against regulatory expropriation How would the

presence of NT affect the optimal design of investment protection? A North-North agreement

will yield the same effi cient protection level in the two partners’respective F sectors. By symmetry

across industries, this is exactly the same level of investment protection as in the respective domestic

industry absent an NT clause: θD = θF = θW = θN . Consequently, there is no role for NT here.

In a North-South setting, NT again has an impact only when there is less protection of foreign

than domestic investment absent NT: θS < θE . Let θSNT be the negotiated level of investment

protection in a Pareto optimal North-South agreement under NT. It will be optimal for South to

set θSNT ∈ (θS , θE). This will be better for North than the level θS , since it offers more protection.

But it will have ambiguous consequences for South. The host country welfare in sector D (including
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the profits of the domestic industry) can potentially increase if the equilibrium level of investment

protection moves closer to the unilaterally optimal level θW than before. However, the host country

welfare from the industry with incoming foreign investment is likely to fall, because the NT clause

here increases the level of investment protection even further away from the domestically optimal

level θU .

Proposition 8 The imposition of an NT provision as a complement to undertakings on investment
protection:

(i) serves no purpose in a North-North agreement; and

(ii) either serves no purpose, or benefits North and has ambiguous welfare consequences for South,

in a North-South agreement.

Note that the role of NT here is very different from that normally played by NT in trade agree-

ments, where NT is seen as an instrument to prevent parties to an agreement from opportunistically

exploiting contractual incompleteness and thereby undermining bargaining concessions. NT renders

such opportunistic behavior less attractive by effectively forcing the importing country to distort

also its domestic production if it wants to distort trade.30 The purpose of NT is different in this

setting, as it is not meant to neutralize opportunistic behavior– there is no commitment that is

eroded due to the complete economic separation between the two sectors. Instead, NT here essen-

tially serves to extend the commitment possibilities that the investment agreement brings to the

domestic sector

Observation 5 NT allows countries that lack credible unilateral commitment possibilities to indi-
rectly use the enforcement mechanism offered by investment agreements to solve ex post underregu-

lation problems in their domestic sectors.

Note finally that NT could play a more substantial role if there were other policy instruments host

countries could use to undermine undertakings concerning investment protection levels.

4.7 Should investment agreements have carve-outs also for direct expropria-
tions?

Direct expropriations were particularly common during the 1950s and 1960s, but are not only

something of the past.31 IIAs typically have stricter rules regarding compensation for direct than

indirect expropriation in the sense that carve-outs from compensation requirements only apply to

regulatory expropriations. This might have intuitive appeal as direct expropriations can be seen as

opportunistic take-overs of rents belonging to foreign investors. But direct expropriations typically

30See Horn (2006), Saggi and Sara (2008), and Horn et al (2010).
31See Hajzler (2012).
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are defended as legitimate exercises of national sovereignty, and claims for compensation are often

contested. Surprising perhaps, the latter argument can be given some economic support.

Consider an investment agreement of the form analyzed above, with a level of investment pro-

tection θ′ < θE and equilibrium investment k′ = K(θ′). Under this agreement, there is ineffi cient

overregulation for θ ∈ (θ′,ΘJ(k′)). Compare this with an alternative agreement that is identical

in all respects, except for allowing direct expropriation without compensation for θ ∈ (θ′,ΘJ(k′)].

Investors would be indifferent, since they would anyway only receive payments for θ ≤ θ′, and would
therefore invest k′ under both agreements. But under the alternative agreement, the host coun-

try now allows production for θ ∈ (θ′,ΘJ(k′)], and it is therefore more effi cient. These beneficial

features of direct expropriation can actually take us very far (the proof is found in Appendix A.8):

Proposition 9 The unconstrained joint optimum (kJ , θJ) can be implemented as a Nash equilib-

rium through an international investment agreement that allows direct expropriation if expropriation

does not reduce the profits from the expropriated assets.

The point is not to argue that uncompensated direct expropriation should be allowed in actual

agreements, but rather that the reason for disallowing direct expropriation is less trivial than it

might seem. It is precisely the fact that these measures constitute a pure transfer of ownership that

provides a role for them in investment agreements. Their purpose is then to mitigate overinvestment

to arise from the full compensation requirement that in turn serve to mitigate the ex post incentive

to regulate.

An important caveat for the above argument is that θ has to be observable and verifiable. Assume

instead that the host country has private information about θ. The value of allowing production in

the foreign-owned industry is V (k,θ), whereas the value of direct expropriation is V (k,θ)+Π(k)−T x,
where T x is what the host country must pay in compensation to foreign investors under direct

expropriation. The net benefit Π(k) − T x of direct expropriation is independent of the realization
of θ. The host country would never truthfully reveal θ if the expropriation compensation depended

on the shock. Hence, the only way an investment agreement can ensure that foreign ownership

is profitable is to set T x ≥ Π(k). With this compensation scheme, the host country either allows

private production or regulates, but direct expropriation can never be strictly beneficial to the host

country. If the above inequality were reversed, the host country would always intervene in the

market, either by direct expropriation or through regulation. But it would never be optimal for the

host country to maintain private ownership of the foreign industry.

We conclude that in our setting it impossible to have direct expropriation for some realizations

of the shock and regulation for other realizations if the host country is privately informed about

the shock. Instead, the host country has to choose either private or state ownership. If private

ownership is preferred, the simplest way to achieve this is by awarding firms full compensation for

all foregone operating profits under direct expropriation: T x = Π(k).
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4.8 Should investment agreements insure against political risks?

The shocks that we have considered above have been interpreted to represent the arrival of infor-

mation that affects the desirability to a particular national decision maker of regulating production.

But regulatory interventions could also be triggered by changes to the preferences of decision mak-

ers, for instance, because of changes of government. It is a contested issue whether such "political"

shocks should be compensable. Some argue that investors should expect political changes, and that

such shocks therefore should not be compensable.

To shed a little light on this thorny issue, we make a simple reinterpretation of the model, by

assuming that the factual magnitude of the regulatory problem is known, but that governments

differ in their sensitivity θ to the damage, with higher θ representing higher sensitivity. Let V (k, θ)

be the ex post welfare of a government with preference parameter θ.We assume that the agreement

is negotiated at the outset behind a veil of ignorance regarding the regulatory preferences of the

government that will be in place after the investments have been made, with expectations taken over

θ. Investments are made after the agreement is in place, but before the identity of the government

is determined. This setting is formally identical to the one above, the only difference being the

interpretation of the model:

Observation 6 If an agreement is negotiated behind a veil of ignorance regarding host country reg-
ulatory preferences, regulation without compensation should be allowed if and only if the government

is suffi ciently sensitive to the regulatory problem.

This reasoning obviously disregards the incentives for incumbent governments to design agree-

ments so as to influence future regulatory decisions. But our point is not to argue that political risks

should be treated any particular way, only that is not self-evident from an economic perspective

that political risks should not be compensable.

5 Going beyond standard compensation schemes

The compensation scheme (10) can fully correct both the investment and regulatory distortions

for a joint welfare maximizing agreement if the marginal investment externalities are non-negative.

But when these externalities are negative, the agreement must deviate from some of features (a)-(e)

of actual IIAs to implement an effi cient outcome. In what follows, we first review a number of

compensation schemes that have been identified in the literature, and that would do the job in

our framework. We then present an alternative effi cient scheme, building on relative performance

measures. We finally consider how an agreement must be modified if the host country has private

information concerning regulatory shocks and the industry is a monopoly.
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5.1 Schemes in the literature

The seminal contributions to the Law and Economics literature on takings were made by Blume et

al (1984), and Miceli and Segerson (1994).32 The early literature implicitly assumed undistorted

incentives to invest and to regulate, in which case a compensation mechanism can only reduce

welfare. But Hermalin (1995) considered distortions to investments and regulation in a model with

direct expropriation and a single firm. He derived two effi cient mechanisms. In the first, a firm

pays a production tax equal to the country’s value of seizing the asset. A tax equal to −V (k, θ)

would implement the fully effi cient outcome in our setting, since the firm would then internalize

the full social cost of its actions. The second mechanism requests the host country to pay the

firm the same amount as compensation subsequent to expropriation. This feature highlights the

fundamental property of effi cient compensation that it should be based also on the social cost and

not only on operating profits. Even so, Hermalin’s (1995) second compensation rule is ineffi cient

under the threat of indirect expropriation. It yields an expected compensation of −
∫ θ̄
θJ V (k, θ)dF (θ)

in the current setting, which generally differs from the expected compensation −
∫ θJ
θ V (k, θ)dF (θ)

that generates effi cient investment incentives. Effi ciency here requires the investor to internalize the

marginal effect of the investment on the expected social value of allowing production rather than

the value of disallowing it.

Following Blume et al (1984), Aisbett et al (2010a) study a deviation from feature (e) of IIAs,

in which compensation is a linear combination of operating profits and investment costs: T (k)

= δΠ(k) + βR(k). It is shown how full effi ciency can be achieved also with distorted incentives to

regulate if the host country can overcompensate the industry for regulation. This compensation

mechanism has two instruments (δ, β) that can be used to correct the distortions to investment

and regulation within our framework. In our setting, it is possible to implements the fully effi cient

outcome (kJ , θJ) as a Nash equilibrium with a special case of this compensation scheme where

T (k,θ) =

{
Π(k) if θ ≤ θJ

δΠ(k) + (1− δ)Π(kJ )
R(kJ )

R(k) if θ > θJ .
(12)

A virtue of (12) is that implementation does not require the shock θ to be publicly observ-

able.33 However, the compensation scheme deviates from those in actual IIAs in several respects.

First, there are no strict carve-outs since compensation is paid for any regulation, in line with the

scheme in Proposition 10. Second, the scheme in (12) overcompensates firms for their losses since

T (k) > Π(k) for some investments k 6= kJ .34 Also, it requires that it is feasible to estimate the

32See Miceli and Segerson (2011) for a comprehensive survey.
33Notice that T (kJ , θ) = Π(kJ) = −V (kJ , θJ) for all θ implies that the net benefit V (kJ , θ)−V (kJ , θJ) to the host

country of allowing production is positive (negative) if θ < (>)θJ evaluated at kJ .
34Generically, Tk(kJ)−Πk(kJ) = (1−δ)( Π(kJ )

R(kJ )
Rk(kJ)−Πk(kJ)) 6= 0. This implies T (k)−Π(k) > T (kJ)−Π(kJ) = 0

for some k 6= kJ .

27



firm’s operating profit Π(kJ) and capital cost R(kJ) at the effi cient investment level kJ , which would

presumably make its practical implementation diffi cult. Furthermore, the compensation rule (12)

requires that δ is firm-specific, to ensure that each firm faces correct investment incentives. Tailor-

ing an agreement to firm-level characteristics in this fashion can be done in commercial contracts

between host countries and individual investors concerning specific projects, but does not occur in

state-to-state treaties.

Stähler (2016) derives a mechanism that can implement the globally effi cient solution under

asymmetric information about θ without information regarding kJ , and that does not request sym-

metric firms. Adapted to our setting, the compensation

T (k) =
T̃ +

∫ ΘJ (k)
θ V (k,θ)dF (θ)

1− F (ΘJ(k))
(13)

induces effi cient investment if regulation is ex post effi cient, i.e., if the host country applies the

regulatory threshold ΘJ(k), even if firms behave strategically. In particular, T (k) only depends on

the actual investment k. Ex post effi cient regulation is ensured by requiring compensation Π(k).

This scheme differs from feature (c) of actual IIAs since it requires that the host country payment

differs from the compensation received by the firm. Stähler (2016) assumes that an arbitrator enables

the parties to break the payment balance in this fashion, and thus assumes a Vickrey-Clarke-Groves

type of mechanism.

5.2 A relative performance mechanism

The compensation above mechanisms all have their merits, either in terms of simplicity (carve-

out policies), incentive compatibility (linear compensation as in (12)), or non-reliance on effi cient

investments (as in (13)). But they also have their shortcomings, either in terms of the possibility to

reach an effi cient outcome or when it comes to practical implementation. We show in Appendix A.9

that it is possible to implement the fully effi cient outcome and simultaneously avoid drawbacks of

the earlier models. Specifically, we let compensation be based on firms’relative performance. Such

compensation could be relevant for cases where the same regulatory intervention affects multiple

firms, so that several firms are potentially eligible for compensation. The result below is made more

precise and proved in Appendix A.9:

Observation 7 A compensation scheme that is based on relative performance can under certain

circumstances implement full effi ciency even when this cannot be done with the optimal scheme

characterized in Proposition 3.

The specific effi cient compensation scheme we identify (expression (A.15) in the Appendix) dif-

fers from (12) by being based on the investments that firms have actually made, rather than on
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counterfactual earnings in an effi cient outcome. Furthermore, the host country never overcompen-

sates the firms. The rule differs from (13) by not relying on third-party participation. Instead, it

breaks the balance of payment between the host country and each individual firm by simultaneously

adjusting the compensation to other firms in the industry. Because the compensation is based on

the performance of similar firms, each firm is compensated for its operating profit in equilibrium.

The suggested compensation scheme has several other attractive features. First, it can imple-

ment the fully effi cient outcome without information regarding the shock θ. Second, our mechanism

does not depend on host country political incentives being observable. Third, it is independent of

the firm’s own profit, and no firm therefore has any unilateral incentive to misreport it.35 Finally,

the effi ciency of the relative performance mechanism does not depend on firms being identical. But

the mechanism does fail to achieve the first-best effi cient solution if firms are very dissimilar, or if

the industry consists of a single firm. Also, like the other schemes considered in this Section, it is

incompatible with basic properties of actual IIAs, especially by requiring compensation to each firm

to diverge from its foregone operating profits.

5.3 Asymmetric information regarding regulatory shocks

We have thus far for the most part assumed ex post verifiability of the regulatory shocks. But certain

aspects of investment agreements seem better understood assuming that host countries have private

information. For instance, Section 4.7 suggested that the stricter compensation rules for direct than

for regulatory expropriations are best understood as addressing asymmetric information problems.

In our main setting, if θ is observed by the host country government only, it is no longer possible

to implement an agreement that awards compensation below a threshold θ′ but no compensation

above it, because the host country would simply claim θ > θ′ for all realizations θ > θ0 to be

able to regulate without paying compensation. Incentive compatibility thus generally requires host

countries to compensate firms for regulatory interventions (the proof is provided in Appendix A.10):

Proposition 10 Assume that only the host country observes the realization of θ. For any agreement
satisfying features (a)-(c) of IIAs, for which compensation at most equals foregone operating profit

Π(k), there exists an alternative, incentive compatible, agreement satisfying the same restrictions

that:

(i) features the compensation function

T (k,θ) ≡
{

Π(k) if θ ≤ θ′

max{−V (k, θ′); 0} if θ > θ′;

35Myerson and Satterthwaite (1983) derive an optimal compensation mechanism with two-sided asymmetric in-
formation and a single firm. Their scheme requests payments even if there is no regulation and therefore violates
our feature (b) of actual IIAs. They also consider the case where an arbitrator breaks the payment balance, in
contradiction to feature (c).
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(ii) yields weakly higher expected domestic welfare for the host country, and weakly higher foreign

industry profits, than the initial agreement.

As in the full information case, the optimal agreement under asymmetric information requests

compensation Π(k) for θ ≤ θ′. Whereas the host country will not be requested under complete

information to compensate firms subsequent to regulation when θ > θ′, compensation is required

in the asymmetric information case to achieve incentive compatibility. There will therefore be

compensation payments in equilibrium regardless of whether θ′ ≷ θE . The optimal compensation

scheme in Proposition 10 violates feature (e) of IIAs in two closely related respects, for θ > θ′. First,

compensation is not based on foregone operating profits, but on the value to the host country of

shutting down production. Second, investors will not receive full compensation, since −V (k,θ′) <

Π(k).36

6 Concluding remarks

There are close to 2 700 international investment agreements in force, and protection of foreign

direct investment has become a core issue in the policy debate. But the economic literature hardly

sheds any light on their implications. This paper seeks to contribute to filling this void by examining

agreements that protect investors against regulatory expropriations. It generates a large number of

results that in our view yield insights into the functioning of investment agreements and the validity

of core arguments in the policy debate.

Despite the simple legal structure of compensation payments in IIAs, they are still suffi cient to

implement effi cient outcomes in a robust set of circumstances. This happens, for instance, when

there are positive expected marginal externalities from the investment, and agreements are formed

between fairly symmetric economies. Our findings also suggest that some of the criticism against

IIAs concerning rules for regulatory expropriations is ill-founded. For instance, optimal agreements

generally do not cause regulatory chill (underregulation) from a joint welfare perspective, provided

decision makers are suffi ciently concerned with maximizing domestic welfare. Furthermore, non-

discrimination clauses are generally insuffi cient to solve investment and regulatory distortions. On

the other hand, agreements can have pronounced distributional implications, benefitting foreign

investors at the expense of the rest of society.

There are many potentially important aspects of IIAs that we have not addressed. One obvious

omission is the criticism concerning the ISDS mechanisms. Very little is known about how an ISDS

system differs from one that only allows state-to-state litigation with regard to enforcement, and

the willingness of countries to make investment protection undertakings.

Second, it has become increasingly common to include investment protection in trade agree-

ments. Complementarities between trade and investment undertakings can emanate for instance
36That compensation is independent of the shock mirrors the standard result in auction theory, that the payment

is independent of the winner’s unobservable valuation in an optimal auction (Myerson, 1981).
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from global value chains, or reflect an exchange of concessions in the investment and trade areas (see

e.g. Horstmann et al., 2005, and Maggi, 2016). However, the precise form of interaction between

investment and trade undertakings remains to be identified.

Third, we have considered the formation of single investment agreements. But it is often main-

tained that the North-South agreements in particular reflect a "race-to-the-bottom" for developing

countries to attract foreign investment. It would therefore be desirable to allow for interrelated

negotiations over investment agreements.

Finally, we have assumed that the host country can neutralize all investment externalities

through regulation subsequent to investment having taken place. This is a natural assumption

if these externalities are associated with production and regulation means shutting down the pro-

duction facility. But externalities can also arise during the establishment phase, such as when the

construction of a large production facility increases employment or has negative environmental con-

sequences. One would expect such externalities to be sunk when the host country decides whether

to regulate. These externalities will not affect regulation, in contrast to production externalities,

but will affect the optimal level of investment protection, the likelihood of equilibrium compensation

payments, and possibly also the likelihood of disputes.
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A Appendix (For online publication)

A.1 Proof of Lemma 1

Part (a): The joint surplus function

Ω(k) ≡
∫ ΘJ (k)

θ
[V (k,θ) + Π(k)]dF (θ)−R(k) (A.1)

of the host country and the firm, defined in terms of k, is strictly quasi-concave. To see this, evaluate

the second-order derivative at a solution Ωk(k
J) = 0, where, θJ = ΘJ(kJ):

Ωkk(k
J)

Πkk(kJ)F (θJ)−Rkk(kJ) +Xk(kJ ,θ
J)

= 1−ΘJ
k (kJ)KJ

θ (θJ).

The right-hand side is strictly positive by assumption (7), and since the denominator on the left-

hand side is strictly negative, Ωkk(k
J) < 0 follows. As every solution to the first-order condition is

a local maximum, Ω(k) is strictly quasi-concave with a unique global optimum kJ . Condition (8)

is equivalent to Ωk(k
0) > 0, which implies kJ > k0.

Part (b): The joint surplus function can alternatively be defined in terms of the regulatory thresh-
old θ̂:

Υ(θ̂) ≡
∫ θ̂

θ
[V (KJ(θ̂),θ) + Π(KJ(θ̂))]dF (θ)−R(KJ(θ̂)) (A.2)

To see that this function is strictly quasi-concave, invoke (4) to get the first row of

Υθ(θ̂)

f(θ̂)
= V (KJ(θ̂), θ̂) + Π(KJ(θ̂))

= V (KJ(θ̂), θ̂)−V (KJ(θ̂),ΘJ(KJ(θ̂))),

The second row follows from the definition of ΘJ(k). Assumption (7) and Vθ(k, θ) < 0 imply

Υθ(θ̂) > (<)0 for all θ̂ < (>)θJ . Hence, Υ(θ̂) is strictly quasi-concave with a unique maximum θJ .

The optimal investment kJ then is uniquely defined by kJ = KJ(θJ). By strict quasi-concavity of

Υ(θ̂), θJ > θ0 if and only if Υθ(θ
0) > 0, which is equivalent to (9). �

A.2 Proof of Proposition 1

The stability condition (11) implies that the total expected welfare is defined by W̃ (θ′) = Ω(K(θ′))

for investment protection levels θ′ ≥ θE , with Ω(k) as defined in (A.1). Strict quasi-concavity of Ω(k)

implies that W̃ (θ′) has a unique maximum if constrained to be in [θE , θ̄]. Assuming that full invest-

ment protection leads to overinvestment, K(θ̄) ≥ kJ , it follows that W̃θ(θ̄) = Ωk(K(θ̄))Kθ(θ̄) ≤ 0.
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Observe also that

W̃θ(θ
E) = Ωk(k

E)Kθ(θ
E) = X(kE , θE)Kθ(θ

E)

is non-negative if X(kE , θE) ≥ 0. In this case, there exists a level of investment protection θN ∈
[θE , θ̄] satisfying W̃θ(θ

N ) = Ωk(K(θN ))Kθ(θ
N ) = 0. Since Ω(k) has a unique maximum kJ ,K(θN ) =

kJ . The threshold for regulation is given by min{θN ; ΘJ(K(θN ))} = ΘJ(K(θN )) = ΘJ(kJ) =

θJ . Hence, θN implements the unconstrained joint optimum (kJ , θJ) as a Nash equilibrium if

X(kE , θE) ≥ 0 and K(θ̄) > kJ .

Assume next that X(kE , θE) < 0, so that W̃θ(θ
E) < 0. The optimal level of investment pro-

tection in [θE , θ̄] is then θ′ = θE . By differentiability of the welfare function W̃ (θ′), W̃θ(θ
E) < 0

implies θN < θE . The optimal level of investment protection θN then satisfies

[V (kN , θN ) + Π(kN )]f(θN ) +X(kN , θN )Kθ(θ
N )̇ ≤ 0,

where kN = K(θN ). By stability condition (11), θN < θE implies θN < ΘJ(kN ). Furthermore,

V (kN , θN ) + Π(kN ) = V (kN , θN ) − V (kN ,ΘJ(kN )) > 0, so X(kN , θN ) < 0. It then follows from

Observation 2 that kN > KJ(θN ).�

A.3 Proof of Proposition 3 and Corollary 2

We will here prove statements made in Section 4 concerning properties of investment agreements,

using more general frameworks that in several respects are more general than those employed in the

main text. First, we make more general assumptions concerning industry structure, for instance by

allowing firms to be heterogenous in various ways, and to be imperfectly competitive. Second, we

consider a range of different scenarios with regard to contract restrictions, and to the behavior of

investors. We establish that in each of these scenarios, any optimal investment agreement can be

characterized in terms of a threshold that yields domestic, but never global regulatory chill. For

certain scenarios we also establish properties of optimal compensation schemes.

Sections A.3.2 and A.3.3 focus on compensation schemes fulfilling standard features (a)-(c) of

IIAs, but not necessarily features (d) and (e). Section A.3.2 assumes that firms invest strategically

to influence ex post regulatory decisions. Section A.3.3 provides a generalization of Proposition 3

in the main text, assuming that firms behave non-strategically. Section A.3.4 verifies the optimality

of a carve-out policy under a monopoly market structure, under the restriction that compensation

is limited to at most operating profit.

A.3.1 A generalized model

There are two countries, i 6= j = 1, 2, and an industry with H ≥ 1 firms, indexed h = 1, 2..., H.

Assume that each firm h invests khi in country i, so that kh = (kh1, kh2) is the firm’s investment

portfolio. Let k−hi = (k1i, .., k(h−1)i, k(h+1)i, .., kHi) be the investment profile of all firms in country i
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other than h, and denote by ki = (khi,k−hi) the full portfolio of investments in country i. The firms

make their investment decisions simultaneously and independently to maximize their respective

profits, but we do not make any assumptions about the nature of strategic interaction in the

investment stage nor in the product market. Let Πhi(ki) ≥ 0 be the reduced form operating profit

of firm h of its facilities in country i, and assume that it is independent of whether country j is

regulated or not. Obviously, Πhi(ki) = 0 if firm h does not have any facilities in country i. Denote

by Rh(kh) ≥ 0 firm h’s rental cost of capital, which is strictly positive if kh1 > 0 and/or kh2 > 0.

The domestic welfare is V i(ki, θi) if there is production, and zero if there is regulation. The

domestic welfare depends on domestic investment ki and on the country-specific shock θi. Let

domestic welfare be strictly decreasing in θi for all ki ≥ 0 (where a weak inequality means that
khi > 0 for at least one firm and a strict inequality that investments are strictly positive for all

firms). Assume that V i(ki, θi) and the profit functions are continuous in ki.

Assume that θi is continuously distributed on [θi, θ̄i] with cumulative distribution function F
i(θi)

and density f i(θi). Firms make their investment decisions before the shock is realized, but the

countries may choose to regulate subsequent to observing the shock. Regulation implies that the

host country disallows production in all firms in the industry in the host country.

Consider now the ex post optimal regulatory choice of country i. Assume that country i attaches

the weight γhi ∈ [0, 1] to the profit of firm h in its decision whether to regulate, and let γi =

(γ1i, .., γhi, .., γHi). Denote by

∆i(ki, θi,γi) ≡ V i(ki, θi) +
∑H

h=1 γhiΠ
hi(ki)

the net benefit to country i of allowing production. Let Θi(ki,γi) ≡ θi if ∆i(ki, θi,γi) ≤ 0,

Θi(ki,γi) ≡ θ̄i if∆i(ki, θ̄i,γi) ≥ 0, and letΘi(ki,γi) be given by the implicit solution to∆i(ki,Θ
i,γi) ≡

0 in intermediate cases. We assume that the host country allows production if indifferent. Coun-

try i will then allow production if and only if θi ≤ Θi(ki,γi). Country i’s regulatory decision is

independent of country j’s actions due to the separability of the industries (the interrelationship

that stems from the investment cost does not affect regulatory decisions). Define the threshold

ΘiJ(ki) ≡ Θi(ki,1) ≥ Θi(ki,γi). This is the cut-off below which it is ex post jointly optimal to

allow production in country i.

An international investment agreement (IIA) is a vector Ti = (T 1i, .., T hi, .., THi) of compensa-

tion rules for each country, where T hi(ki, θi) ≥ 0 specifies the compensation from the host country

to firm h in case of regulation in country i. Notice that the compensation rule only depends on

domestic factors; countries thus never compensate for regulation abroad. Also, it assumes that ki
and θi are verifiable. Observe that Ti satisfies contract features (a)-(c), but not necessarily (d) and

(e).

The timing of the interaction is as follows:

1. The two countries jointly commit to an IIA with compensation rules T = (T1,T2);
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2. Firms invest k;

3. Country i observes the shock θi and decides whether to regulate.

(a) If country i does not intervene, then product market competition ensues in country i;

(b) If country i regulates, then the agreement pays compensation according to Ti.

A.3.2 General compensation schemes: Strategic investors

A subgame-perfect equilibrium (SPE) of the market game induced by IIA T consists of two compo-
nents. First, for any investment profile k, the SPE defines two subsets of shock realizations in each

country, the set M i(ki) of θi for which the host country allows production and the complementary

set M ir(ki) of θi for which the host country regulates:

M i(ki) ≡ {θi : ∆i(ki, θi,γi) +
∑H

h=1(1− γhi)T hi(ki, θi)} ≥ 0},
M ir(ki) ≡ {θi /∈M i(ki)}.

(A.3)

M i(ki) and M ir(ki) also depend on γi, but we subsume γi for notational simplicity. The second

component of the SPE is the investment profile k̂h = (k̂h1, k̂h2), which for h = 1, 2..., H is given by

k̂h ∈ arg max
kh∈R2

+

{
∑

i=1,2[Πhi(khi, k̂−hi)
∫
M i(khi,k̂−hi)

dF i(θi)

+
∫
M ir(khi,k̂−hi)

T hi(khi, k̂−hi, θi)dF
i(θi)]−Rh(kh)}.

(A.4)

where k̂−hi = (k̂1i, .., k̂(h−1)i, k̂(h+1)i, .., k̂Hi) is the equilibrium investment profile for all firms except

h in country i.

Equilibrium expected profit and host country welfare. Let m̂i ≡ M i(k̂i) be the subset of

shocks for which country i allows production in equilibrium, and let m̂ir ≡ M ir(k̂i) be the events

with regulation. Then

Π̃hi(T) ≡ Πhi(k̂i)
∫
m̂i
dF i(θi) +

∫
m̂ir

T hi(k̂i, θi)dF
i(θi) (A.5)

is the equilibrium expected operating profit of firm h in market i, and Π̃h(T) ≡ Π̃h1(T) + Π̃h2(T)

the total expected profit excluding capital costs Rh(k̂h). The expected surplus of the government

in host country i equals

Ṽ i(T,γi) ≡
∫
m̂i

(V i(k̂i, θi) +
∑H

h=1 γhiΠ
hi(k̂i))dF

i(θi)

−
∫
m̂ir

∑H
h=1(1− γhi)T hi(k̂i, θi)dF i(θi)

+
∑H

h=1 γhi[Π
hj(k̂j)

∫
m̂j
dF j(θj)

+
∫
m̂jr

T hj(k̂j , θj)dF
j(θj)]−

∑H
h=1 γhiR

h(k̂h).
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Let θ̂
J

i ≡ ΘiJ(k̂i) be the ex post jointly optimal level of regulation given the equilibrium investment

k̂i, so that V i(k̂i, θ̂
J

i ) +
∑H

h=1 Πhi(k̂i) = 0. Define the expected operating surplus in country i as

Z̃i(T) ≡
∫
m̂i

(V i(k̂i, θi)− V i(k̂i, θ̂
J

i ))dF i(θi). (A.6)

We can then write the expected surplus of the government in host country i more compactly as

Ṽ i(T,γi) = Z̃i(T) +
∑H

h=1[γhi(Π̃
h(T̂)−Rh(k̂h))− Π̃hi(T̂)]. (A.7)

Proposition A.1 Assume that all firms account for the effect of their investment on regulation.
For any feasible international investment agreement T, there exists an alternative agreement T̂

characterized by a threshold Θ̂i(ki,γi) ∈ [Θi(ki,γi),Θ
iJ(ki)] for host country i. This alternative

agreement T̂ yields:

(i) regulation in host country i if and only if θi > Θ̂i(ki,γi);

(ii) the same equilibrium investment k̂ as the initial agreement T;

(iii) weakly higher expected welfare and industry profits than the initial agreement T.

Proof: We first use the threshold function Θ̂i(ki,γi) (defined below) to create four partitions of

[θi, θ̄i]:

Ai(ki) ≡ {θi ∈M i(ki) ∩ [θi, Θ̂
i(ki,γi)]}

Air(ki) ≡ {θi ∈M ir(ki) ∩ [θi, Θ̂
i(ki,γi)]}

Bi(ki) ≡ {θi ∈M i(ki) ∩ (Θ̂i(ki,γi), θ̄i]}

Bir(ki) ≡ {θi ∈M ir(ki) ∩ (Θ̂i(ki,γi), θ̄i]}

Hence, "Ai" denotes sets of θi ≤ Θ̂i(ki,γi), and "B
i" sets of θi > Θ̂i(ki,γi). The presence or

absence of superscript "r" indicates whether or not there is regulation under the initial agreement

T̂. By construction, Ai(ki) ∪Bi(ki) = M i(ki) and Air(ki) ∪Bir(ki) = M ir(ki).

An alternative investment agreement. Let the agreement T̂ = (T̂
1
, T̂2) be characterized by a

threshold Θ̂i(ki,γi) for each country given by

F i(Θ̂i(ki,γi)) ≡ min{
∫
M i(ki)

dF i(θi);F
i(ΘiJ(ki))} (A.8)

and compensation requirements T̂i = (T̂ 1i, .., T̂Hi), where

T̂ hi(ki, θi) =


Πhi(ki) θi ∈ Ai(ki) ∪Air(ki)
T̃ hi(ki) θi ∈ Bi(ki)

T hi(ki, θi) θi ∈ Bir(ki)

, (A.9)
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and where
T̃ hi(ki) ≡ 1∫

Bi(ki)
dF i(θ̃i)

[
∫
Air(ki)

T hi(ki, θ̃i)dF
i(θ̃i)

+ max{
∫
M i(ki)

dF i(θ̃i)− F i(ΘiJ(ki)); 0}Πhi(ki)]
(A.10)

if
∫
Bi(ki)

dF i(θ̃i) > 0, and where

T hi(ki, θi) ≡
{

Πhi(ki) if θi ≤ Θ̂i(k,γi)

Λ̃i(ki, θi)Π
hi(ki) + Λ̂i(ki, θi)T̂

hi(ki, θi) +
∫ θ̄i
θi
T̂ i(ki, θ̃i)dΛi(ki, θ̃i) if θi > Θ̂i(k,γi),

with

Λ̃i(ki, θi) ≥ 0

Λ̂i(ki, θi) ≥ 0

Λi(ki, θi) ≥ 0

Λ̃i(ki, θi) + Λ̂i(ki, θi) +
∫ θ̄i
θi
dΛi(ki, θ̃i) = 1.

This alternative agreement builds on the payments under the original compensation scheme and

the operating profits of regulated firms. Θ̂i therefore depends on γi since M
i(ki) depends on γi.

Establishing Θ̂i(ki,γi) ∈ [Θi(ki,γi),Θ
iJ(ki)]. The inequality Θ̂i(ki,γi) ≤ ΘiJ(ki) follows di-

rectly from (A.8). Furthermore, Θ̂i(ki,γi) ≥ Θi(ki,γi) trivially holds if Θi(ki,γi) = θi. To

establish Θ̂i(ki,γi) ≥ Θi(ki,γi) for Θi(ki,γi) > θi, note that if F
i(ΘiJ(ki)) ≤

∫
M i(ki)

dF i(θi),

then F i(Θ̂i(ki,γi)) = F i(ΘiJ(ki)) ≥ F i(Θi(ki,γi)), where the inequality follows from ΘiJ(ki) ≥
Θi(ki,γi). Assume finally that

∫
M i(ki)

dF i(θi) < F i(ΘiJ(ki). The assumption that V i(ki, θi) is

strictly decreasing in θi and T hi(ki, θi) ≥ 0 jointly imply that

∆i(ki, θi,γi) +
∑H

h=1(1− γhi)T hi(ki, θi)

is strictly positive for all θi < Θi(ki,γi) in the initial agreement. Hence, [θi,Θ
i(ki,γi)) ⊂ M i(ki)

and therefore F i(Θ̂i(ki,γi)) =
∫
M i(ki)

dF i(θi) ≥ F i(Θi(ki,γi)).

Country i regulates under agreement T̂ iff θi > Θ̂i(k,γi). Consider the incentives for the

host country to regulate the industry under an arbitrary investment profile ki for agreement T and

for different realizations of the shock θi:

(i) θi ∈ Ai(ki) ∪ Air(ki) = [θi, Θ̂
i(k,γi)]. By construction of the agreement, the net benefit of

allowing production is non-negative for all θi ≤ Θ̂i(k,γi) ≤ ΘiJ(ki) because in this case

∆i(ki, θi,γi) +
∑H

h=1(1− γhi)T hi(ki,θi) = V i(ki, θi) +
∑H

h=1 Πhi(ki) ≥ 0.

(ii) θi ∈ Bir(ki). It is optimal to regulate because the compensation function remains the same as
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before, and it was optimal to regulate already under the initial agreement.

(iii) θi ∈ Bi(ki) and
∫
Bi(ki,T̂i)

dF i(θ̃
i
) > 0. By the construction of Θ̂i(k,γi):∫

Bi(ki)
dF i(θ̃i) ≡

∫
Air(ki)

dF i(θ̃i) + max{
∫
M i(ki)

dF i(θ̃i)− F (ΘiJ(ki)); 0}. (A.11)

Use T̃ hi(ki) defined in (A.10) and (A.11) to decompose the net benefit of allowing production in

country i as follows:

∆i(ki, θi,γi) +
∑H

h=1(1− γhi)T̃ hi(ki)

=

∫
Air(ki)

[V i(ki, θi)− V i(ki, θ̃i)]dF
i(θ̃i)∫

Bi(ki)
dF i(θ̃i)

+

∫
Air(ki,T̂i)

[∆i(ki, θ̃i,γi) +
∑H

h=1(1− γhi)T hi(ki, θ̃i)]dF i(θ̃i)∫
Bi(ki)

dF i(θ̃i)

+
[V i(ki, θi)− V i(ki,Θ

iJ(ki))] max{
∫
M i(ki)

dF i(θ̃i)− F i(ΘiJ(ki)); 0}∫
Bi(ki)

dF i(θ̃i)

Assume first that
∫
Air(ki)

dF i(θi) > 0. In this case, the term on the second row is strictly negative

because V i
θ < 0 and θi > Θ̂i(k,γi) ≥ θ̃i for all θi ∈ Bi(ki) and θ̃i ∈ Air(ki). The term on the

third row is strictly negative because regulation is optimal under contract T for all θ̃i ∈ Air(ki).
The term on the fourth row is zero if

∫
M i(ki)

dF i(θ̃i) ≤ F i(ΘiJ(ki)) and strictly negative otherwise

because then θi > Θ̂i(k,γi) = ΘiJ(ki) for all θi ∈ Bi(ki). The terms on the second and third row

vanish if
∫
Air(ki)

dF i(θi) = 0. But then
∫
M i(ki)

dF i(θ̃i) > F (ΘiJ(ki)) by (A.11) so the third term is

strictly negative.

We conclude that it is strictly ex post optimal for the host country to regulate if and only if

θi > Θ̂i(k,γi) under the compensation rule T̂.

Investments and expected profits are the same under both agreements. By way of the
threshold Θ̂i(k,γi) for regulation defined in (A.8) and the compensation rules (A.9)-(A.10), the

expected operating profit of firm h active in country i under the modified agreement T̂ becomes

Πhi(ki)F
i(Θ̂i(k,γi)) + T̃ hi(ki)

∫
Bi(ki)

dF i(θi) +
∫
Bir(ki)

T hi(ki, θi)dF
i(θi)

= Πhi(ki)
∫
M i(ki)

dF i(θi) +
∫
M ir(ki)

T hi(ki, θi)dF
i(θi)

after simplifications. This is exactly the same expected operating profit as under the original

agreement T for every possible investment profile ki. Hence, k̂ can be sustained as an equilibrium

investment profile also under the modified agreement T̂.

It follows directly from the observation that operating profits and the equilibrium investments

are the same under both agreements that Π̃h1(T̂) = Π̃h1(T), Π̃h2(T̂) = Π̃h2(T) and Π̃h(T̂) = Π̃h(T)
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for all h.

Expected host country surplus is weakly higher under agreement T̂. The equilibrium
surplus of the government in host country i equals

Ṽ i(T̂,γi) ≡ Z̃i(T̂) +
∑H

h=1[γhi(Π̃
h(T̂)−Rh(k̂h))− Π̃hi(T̂)]

= Z̃i(T̂) +
∑H

h=1[γhi(Π̃
h(T)−Rh(k̂h))− Π̃hi(T)]

under agreement T̂, where

Z̃i(T̂) ≡
∫ θ̂i
−∞(V i(k̂i, θi)− V i(k̂i, θ̂

J

i ))dF i(θi),

θ̂i = Θ̂i(k̂i,γi), and the second row of Ṽ
i(T̂,γi) follows from equilibrium profits and investments

being the same for all firms under both agreements. Hence,

Ṽ i(T̂,γi)− Ṽ i(T,γi) = Z̃i(T̂)− Z̃i(T)

=
∫ θ̂i
θi

(V i(k̂i, θi)− V (k̂i, θ̂
J

i ))dF i(θi)

−
∫
âi

(V i(k̂i, θi)− V i(k̂i, θ̂
J

i ))dF i(θi)

−
∫
b̂i

(V i(k̂i, θi)− V i(k̂i, θ̂
J

i ))dF i(θi),

where âi = Ai(k̂i) and b̂i = Bi(k̂i). Adding and subtracting V i(k̂i, θ̂i) underneath the three integrals

yields

Z̃i(T̂)− Z̃i(T) =
∫
âir

(V i(k̂i, θi)− V i(k̂i, θ̂i))dF
i(θi)

+
∫
b̂i

(V i(k̂i, θ̂i)− V i(k̂i, θi))dF
i(θi)

+(V i(k̂i, θ̂i)− V (k̂i, θ̂
J

i ))(F i(θ̂i)−
∫
m̂i
dF i(θi))

after simplifications, where âir = Air(k̂i). The expressions on the first two rows are both non-

negative because V i is decreasing in θi, θi ≤ θ̂i in the domain âir, and θi > θ̂i in the domain b̂i.

The term on the final row is zero if
∫
m̂i
dF i(θi) ≥ F i(θ̂

J

i ) because then θ̂i = θ̂
J

i . It is zero also

if
∫
m̂i
dF i(θi) < F i(θ̂

J

i ) because then F i(θ̂i) =
∫
m̂i
dF i(θi). It follows that Z̃i(T̂) ≥ Z̃i(T), and

therefore Ṽ i(T̂,γi) ≥ Ṽ i(T,γi) for both countries i = 1, 2.�

Remarks Our alternative compensation rule requests a compensation T̂ hi for firm h in country

i that is a convex combination of that firm’s operating profit Πhi and the compensation T hi in

the original scheme, where the weights on the two components are country-specific and depend

on (ki, θi), but are the same for all firms that have invested in country i. This structure implies

that the modified scheme T̂ inherits a number of characteristics from the original scheme T. First,
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compensation is non-negative because operating profit is non-negative and the original compensation

is non-negative (Πhi ≥ 0 and T hi ≥ 0 imply T̂ hi ≥ 0). Second, it does not rely on excessive

compensation (punitive damages) if this is not part of the original scheme (T hi ≤ Πhi implies T̂ hi ≤
Πhi). Third, the modified scheme is non-discriminatory if the original scheme is non-discriminatory.

Fourth, the modified compensation rule is linear in operating profit and capital cost if the original

scheme has those characteristics. The statements in Proposition A.1 would thus hold also for

stricter restrictions on IIAs than features (a)-(c). It also shows that linear compensation rules that

incorporate both operating profits and incurred capital costs are superior to rules that compensate

incurred capital costs only, as discussed in Section 5.

A.3.3 General compensation schemes: Non-strategic investors

The above results are based on the assumption that firms take into account how their investments

affect the probability of being regulated, in which case SPE is the appropriate equilibrium concept.

We next assume that firms treat the probability of host country intervention as being exogenous to

their own investment, in which case the Nash equilibrium is the appropriate equilibrium concept.

Given the investment agreement T, a Nash equilibrium defines two subsets of shock realizations in

each country, the set m̂i of θi for which the host country allows production and the complementary

set m̂ir of θi for which the host country regulates and an investment profile k̂i, such that allowing

production and regulation are both ex post optimal given k̂i and the realization of the shock:

m̂i ≡ {θi : ∆i(k̂i, θi,γi) +
∑H

h=1(1− γhi)T hi(k̂i, θi)} ≥ 0},
m̂ir ≡ {θi /∈ m̂i},

(A.12)

and k̂h = (k̂h1, k̂h2) represents a profit maximizing investment portfolio of firm h given k̂−hi, m̂i

and m̂ir:
k̂h ∈ arg max

kh∈R2
+

{
∑

i=1,2[Πhi(khi, k̂−hi)
∫
m̂i
dF i(θi)

+
∫
m̂ir

T hi(khi, k̂−hi, θi)dF
i(θi)]−Rh(kh)}.

(A.13)

Every SPE is contained in the set of Nash equilibria, so (m̂i, m̂ir) and k̂i as defined in (A.12)-(A.13)

represent Nash equilibrium outcomes of the market game induced by IIA T. The expected welfare

Ṽ i(T,γi) of country i and the operating profits Π̃hi(T) and Π̃h(T) of each firm h are unaffected by

this change in equilibrium concept.

Proposition A.2 Proposition A.1 holds also under the assumption that each firm h treats regula-

tion as exogenous to the own investment kh.

Proof: For any initial agreement T, define the modified agreement T̂ by (A.8)-(A.10). It is then

optimal for country i to allow production if and only if θi ≤ Θ̂i(ki,γi) ∈ [Θi(ki,γi),Θ
iJ(ki)] for any

realized investment profile ki, as was shown already in the proof of Proposition A.1. In particular,
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country i allows production for the investment profile k̂i if and only if θi ≤ θ̂i, where

F i(θ̂i) ≡ min{
∫
m̂i
dF i(θi);F

i(θ̂
J

i )}.

The expected operating profit of firm h active in country i becomes

Πhi(khi, k̂−hi)F
i(θ̂i) + T̃ hi(khi, k̂−hi)

∫
b̂i
dF i(θi) +

∫
b̂ir
T hi(khi, k̂−hi, θi)dF

i(θi)

= Πhi(khi, k̂−hi)
∫
m̂i
dF i(θi) +

∫
m̂ir

T hi(khi, k̂−hi, θi)dF
i(θi)

under the modified agreement T̂, given the investment profile k̂−hi of all other firms active in country

i and the expectation that Ai(khi, k̂−hi) = âi, Air(khi, k̂−hi) = âir, and so forth. The expected

operating profit is exactly the same as under the original agreement. Hence, the thresholds (θ̂1, θ̂2)

and investment profile k̂ can be implemented as a Nash Equilibrium by means of the compensation

rules T̂ = (T̂1, T̂2). And since the surplus of the host country governments, all operating profits

and investment are the same as before, it follows that the alternative agreement T̂ represents an

expected improvement for all parties even under Nash implementation.�

Remarks Note that Proposition 3 in the main text is a special case of Proposition A.2 above,

with one representative firm in each country investing only in FDI, and where γhi = 0 for the foreign

firm h investing in country i.

Propositions A.1 and A.2 characterize the ex post optimal regulation for any θi, and the optimal

compensation for θi ≤ Θ̂i(ki,γi). However, the propositions are silent about the optimal compensa-

tion for θi > Θ̂i(ki,γi) because the modified compensation scheme T̂ = (T̂1, T̂2) is defined relative

to some initial and arbitrary compensation scheme T = (T1,T2) in this case. We need to impose

more structure on the compensation scheme to derive more specific features of optimal agreements.

A.3.4 Restricted compensation schemes: Monopoly

Now assume that there is a monopoly firm in each industry as in the main text, but assume instead

that it accounts for the effect of its investment on regulation.

Proposition A.3 Assume that the industry in country i consists of a monopoly that behaves strate-
gically. For any investment agreement T i that satisfies features (a)-(c), and for which compensation

at most equals foregone operating profit, there exists an alternative agreement that satisfies features

(a)-(c), and that for each country i:

(i) features the compensation function

T̂ i(ki, θi) ≡
{

Πi(ki) if θi ≤ Θ′i(ki, γi)

0 if θi > Θ′i(ki, γi);
(A.14)
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(ii) implements a threshold function for regulation Θ̂i(ki, γi) = min{Θ′i(ki, γi); ΘiJ(ki)} ≥ Θi(ki, γi);

(iii) yields weakly higher expected welfare in both countries and foreign industry profits than the ini-

tial agreement.

Proof: For any arbitrary T i(ki, θi) ∈ [0,Πj(ki)], define the threshold Θ′i(ki, γi) by

F i(Θ′i(ki, γi)) ≡
∫
M i(ki)

dF i(θi) +
∫
M ir(ki)

T i(ki, θi)

Πj(ki)
dF i(θi) ≤ 1

and the compensation mechanism by (A.14).

We know from the proof of Proposition A.1 that
∫
M i(ki)

dF i(θi) ≥ F i(Θi(ki, γi)). Hence,

Θ′i(ki, γi) ≥ Θi(ki, γi). And because also ΘiJ(ki) ≥ Θi(ki, γi), it follows that Θ̂i(ki, γi) ≥ Θi(ki, γi).

If Θ′i(ki, γi) ≤ ΘiJ(ki), then it is optimal to maintain production for all θi ≤ Θ′i(ki, γi) and to

regulate for all θi > Θ′i(ki, γi). If Θ′i(ki, γi) > ΘiJ(ki), then it is optimal to maintain production

for all θi ≤ ΘiJ(ki) and to regulate for all θi > ΘiJ(ki). Hence, country i regulates if and only if

θi > Θ̂i(ki, γi).

Investments and profits are the same under the two agreements. The monopoly receives
its operating profit Πi(ki) for all θi ≤ Θ′i(ki, γi) independently of whether it is regulated or not. It is

regulated, but receives no compensation for all θi > Θ′i(ki, γi). The monopoly’s expected operating

profit in country i thus equals

Πi(ki)F
i(Θ′i(ki, γi)) = Πi(ki)

∫
M i(ki)

dF i(θi) +
∫
M ir(ki)

T i(ki, θi)dF
i(θi),

which is the same expected operating profit in country i as under the original agreement T i for every

possible investment profile ki. Neither Tj nor the incentives to regulate have changed in country j,

so k̂i and k̂j can be sustained as an equilibrium investment profiles also under (T̂ i,Tj).

The proofs that welfare in country j remains the same, that all firms are equally well off as before

and that welfare in country i is weakly higher under compensation rule T̂ i than T i are identical to

those above, and are not repeated.�

A.4 Proof of Proposition 4

Proposition 4 obviously holds if X(kE , θE) ≥ 0 and kJ ≤ K(θ̄) because the compensation rule

(10) can then implement the unconstrained joint optimum (kJ , θJ). Consider therefore the case of

X(kE , θE) < 0. Based on Propositions A.1 and A.2, and the assumption that the firm treats the

probability of regulation as exogenous to its own investment, we can restrict attention to compen-

sation rules T that in Nash equilibrium yield a regulatory threshold θ̂ ∈ [Θ(k̂),ΘJ(k̂)], and with a
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corresponding equilibrium level of investment given by

F (θ̂)Πk(k̂) +
∫ θ̄
θ̂ Tk(k̂, θ)dF (θ)−Rk(k̂) = 0

if k̂ > 0, assuming that the compensation function is differentiable in k.

Now consider a specific class of rules that yields compensation for all regulation according to

T̂ (k, θ̃, b) ≡ max{−V (K̃(θ̃, b), θ̃); 0}+ b[k − K̃(θ̃, b)],

where K̃(θ̃, b) solves

F (θ̃)Πk(K̃) + (1− F (θ̃))b−Rk(K̃) = 0

if K̃(θ̃, b) > 0. The compensation function T̂ (k, θ̃, b) implements any regulatory threshold θ̃ ≥
Θ(K̃(θ̃, b)) and the investment level K̃(θ̃, b) as a Nash equilibrium. We will show that it is optimal

to set b = 0, that is, to use the compensation rule (10).

The expected joint surplus of the two contracting parties equals

Ω̃(θ̃, b) ≡
∫ θ̃
θ [V (K̃(θ̃, b), θ) + Π(K̃(θ̃, b))]dF (θ)−R(K̃(θ̃, b)).

In particular, the Nash equilibrium (θ̂, k̂) induced by the arbitrary compensation rule T above can

be implemented by the modified rule by setting θ̃ = θ̂ and letting the compensation function be

T̂ (k, θ̂, b̂), where

(1− F (θ̂))b̂ ≡
∫ θ̄
θ̂ Tk(k̂, θ)dF (θ) ≥ 0

and the inequality follows by the assumption that T (k, θ) is non-decreasing in k. The expected joint

surplus is the same under T̂ (k, θ̂, b̂) as T and given by Ω̃(θ̂, b̂) because the compensation payment

is lump-sum.

Assume that (θ̃, b) is chosen to maximize Ω̃(θ̃, b) subject to θ̃ ≥ Θ(K̃(θ̃, b)) and b ≥ 0. The

Lagrangian is

L(θ̃, b) ≡ Ω̃(θ̃, b) + λ(θ̃ −Θ(K̃(θ̃, b))) + χb.

Let (θ∗, b∗) be a solution to this problem, with k∗ = K̃(θ∗, b∗).

The optimal choice of b∗: If θ∗ = θ, then K̃(θ∗, b) > 0 for all b > 0. By V (k, θ) > 0 for all k > 0,

it follows that Θ(K̃(θ, b)) > θ and that θ therefore is infeasible for b > 0. Conversely, θ∗ = θ is

feasible only if b∗ = 0. If θ∗ = θ̄, then K̃(θ∗, b) = K(θ̄) independently of b, since there is never any

regulation in equilibrium, and it is then optimal to set b∗ = 0. Assume finally that θ∗ ∈ (θ, θ̄). By

the first-order and the complementary slackness condition for b∗:

b∗[
∫ θ∗
θ (Vk(k

∗, θ) + Πk(k
∗))dF (θ)−Rk(k∗)− λ∗Θk(k

∗)]K̃b(θ
∗, b∗) = 0.
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Because K̃b(θ̃, b) > 0 if θ̃ ∈ (θ, θ̄), it follows that b∗ > 0 only if

∫ θ∗
θ (Vk(k

∗, θ) + Πk(k
∗))dF (θ)−Rk(k∗)− λ∗Θk(k

∗) = 0.

Then the marginal net benefit of increasing θ̃ above θ∗,

[V (k∗, θ∗) + Π(k∗)]f(θ∗) + λ∗

+[
∫ θ∗
θ (Vk(k

∗, θ) + Πk(k
∗))dF (θ)−Rk(k∗)− λ∗Θk(k

∗)]K̃θ(θ
∗, b∗),

is strictly positive for all θ∗ < ΘJ(k∗) because then V (k∗, θ∗) + Π(k∗) > 0. It is strictly negative for

all θ∗ > ΘJ(k∗) because then V (k∗, θ∗) + Π(k∗) < 0 and λ∗ = 0 by ΘJ(k∗) > Θ(k∗). Hence, b∗ > 0

only if θ∗ = ΘJ(k∗), in which case also λ∗ = 0. By the strict quasi-concavity of Ω(k),

∫ ΘJ (k∗)
θ (Vk(k

∗, θ) + Πk(k
∗))dF (θ)−Rk(k∗) = 0

has a unique solution, namely k∗ = kJ > 0. In this case, θ∗ = ΘJ(k∗) = ΘJ(kJ) = θJ . Using the

first-order condition for profit maximization,

(1− F (θJ))b∗ = Rk(k
J)− F (θJ)Πk(k

J).

We next show that the right-hand side of this expression is strictly negative, which yields b∗ < 0

and therefore a contradiction. Stability condition (11) implies that for every solution k′ satisfying

Rk(k
′)− F (ΘJ(k′))Πj

k(k
′) = 0:

d

dk
[Rk(k)− F (ΘJ(k))Πk(k)]|k=k′

= [Rkk(k
′)− F (ΘJ(k′))Πkk(k)][1−ΘJ

k (k′)Kθ(Θ
J(k′))] > 0.

Hence, kE uniquely defines k′. Furthermore, Rk(k) − F (ΘJ(k))Πk(k) < 0 for all k < kE . Also,

Ωk(k
E) = X(kE , θE) < 0 implies kJ < kE . Combining these results gives Rk(kJ)− F (θJ)Πk(k

J) <

0. We conclude that b∗ = 0 also for θ∗ ∈ (θ, θ̄) under the assumption that X(kE , θE) < 0.

The optimal choice of θ̃: Observe that K̃(θ̃, b∗) = K̃(θ̃, 0) = K(θ̃). Suppose θ̃ ≥ θE so that

θ̃ ≥ ΘJ(K(θ̃)). In this case, the expected joint surplus of the two contracting parties satisfies

Ω̃(θ̃, 0) = Ω(K(θ̃)) +
∫ θ̂

ΘJ (K(θ̃))[V (K(θ̃), θ) + Π(K(θ̃))]dF (θ)

≤ Ω(K(θ̃))

≤ Ω(kE)

= Ω̃(θE , 0),

where the first inequality follows from V (K(θ̃), θ) + Π(K(θ̃)) < 0 for all θ > ΘJ(K(θ̃)). The second
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inequality holds because kE maximizes Ω(k) over [kE ,K(θ̄)] if X(kE , θE) < 0. Hence, θ∗ ≤ θE . In

fact, θ∗ < θE because X(kE , θE) < 0 implies Ω̃θ(θ
E , 0) = Ωk(k

E)Kθ(θ
E) < 0. For K̃(θ̃, b∗) = K(θ̃),

θ̃ ≥ Θ(K̃(θ̃, b∗)) is satisfied if and only if θ̃ ≥ θ0 by stability condition (6). Hence, θ∗ solves

max
θ̃∈[θ0,θE ]

{
∫ θ̃
θ [V (K(θ̃), θ) + Π(K(θ̃))]dF (θ)−R(K(θ̃))} = max

θ̃∈[θ0,θE ]
W̃ (θ̃)

for X(kE , θE) < 0, which has solution θ∗ = θN . This is exactly the same solution as under

compensation rule (10). Because compensation payments are lump-sum, the expected joint surplus

of an agreement with investment protection level θN sustained by (10) is the same as one sustained

by T̂ (k, θN , 0), namely W̃ (θN ) = Ω̃(θN , 0) = Ω̃(θ∗, b∗) ≥ Ω̃(θ̂, b̄). We conclude that (10) maximizes

the joint expected surplus of the two contracting parties among all compensation functions that are

differentiable and non-decreasing in k, if X(kE , θE) < 0.�

A.5 Proof of Proposition 5

Part (i): Let θ′ ∈ [θ0(α), θE(α)]. Assume that the firm perceives the regulatory threshold θ̂ = θ′

and therefore invests K(θ′, θ′, α). The host country net benefit of allowing production then equals

V (K(θ′, θ′, α), θ) + (1 + α)Π(K(θ′, θ′, α))

= V (K(θ′, θ′, α), θ)− V (K(θ′, θ′, α),ΘG(K(θ′, θ′, α), α))

for θ ≤ θ′. By an extension of stability condition (11), θ′ ≤ ΘJ(K(θ′, θ′, α)) ≤ ΘG(K(θ′, θ′, α), α),

so the host country allows production if θ ≤ θ′. Instead, the net benefit of allowing production

equals

V (K(θ′, θ′, α), θ) + αΠ(K(θ′, θ′, α))

= V (K(θ′, θ′, α), θ)− V (K(θ′, θ′, α),Θ(K(θ′, θ′, α), α))

for θ > θ′. By an extension of stability condition (6), θ′ ≥ Θ(K(θ′, θ′, α), α) for all θ′ ≥ θ0(α).

Hence, it is optimal for the host country to regulate for θ > θ′. The regulatory threshold θ̂ = θ′

as perceived by the firm therefore is consistent. It also implies that there will be regulation for all

θ > ΘJ(K(θ′, θ′, α)) and therefore no joint regulatory chill.

Part (ii): Let θ′ > θE(α), but θ′ ≤ ΘG(K(θ′, θ′, α), α). Assume that the firm perceives a regulatory

threshold θ̂ = θ′ and therefore invests K(θ′, θ′, α). By arguments analogous to the ones above,

the net benefit of allowing production is non-negative if and only if θ ≤ θ′. Hence, the perceived

regulatory threshold is consistent, and there will be joint regulatory chill for θ ∈ (ΘJ(K(θ′, θ′, α)), θ′].

Next, let θ′ > ΘG(K(θ′, θ′, α), α). In this case, θ̂ = θ′ would be inconsistent because the regulatory

threshold implemented by the host country would be θ̂ = ΘG(K(θ′, θ′, α), α) < θ′. Let θ̂ < θ′ and
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such that θ′ > ΘG(K(θ′, θ̂, α)). The net benefit of allowing production is non-negative if and only

if θ ≤ ΘG(K(θ′, θ̂, α), α). Hence, θ̂ = ΘG(K(θ′, θ̂, α), α) < θ′ is the threshold for regulation. In this

case, there will be joint regulatory chill for all θ ∈ (ΘJ(K(θ′, θ̂, α)),ΘG(K(θ′, θ̂, α), α)].�

A.6 Proof of the statement in footnote 28

Let θ̂
B
be the firm’s consistent belief about investment protection and k̂B ≡ K(θ̂

B
) its profit max-

imizing investment subsequent to an announcement of θ′ ≤ θ0 as the level of investment protection

in the agreement. The firm earns its full operating profit if θ ≤ max{θ′; Θ(k̂B)} and obtain zero
profit otherwise. Hence, the firm’s beliefs about investment protection is consistent with host coun-

try regulation only if θ̂
B ∈ {θ′; θ0} because θ̂B = Θ(k̂B) if and only if θ̂

B
= θ0 by assumption

(6). Assume that θ′ < θ0 and suppose θ̂
B

= θ′. In this case, the host country optimally permits

production if and only if θ ≤ Θ(K(θ′)) > θ′ = θ̂
B
, which is inconsistent. Hence, the only candidate

for consistent beliefs is θ̂
B

= θ0 for θ′ ≤ θ0. The optimal investment then equals k0 = K(θ0),

and the threshold for regulation occurs at Θ(k0) = θ0, which verifies consistency in this final case.

Hence, all agreements with θ′ ≤ θ0 would implement the Nash equilibrium (k0, θ0) and therefore

fail to generate any net value. �

A.7 Proof of Lemma 2

Consider first the properties of θNNTOnly. Observe that

Ṽ (θ′) + W̃ (θ′) = 2Ṽ (θ′) + Π̃(θ′)

implies a welfare difference

Ṽ (θU ) + W̃ (θU )− Ṽ (θ′)− W̃ (θ′) = 2[Ṽ (θU )− Ṽ (θ′)] + Π̃(θU )− Π̃(θ′),

which is strictly positive for all θ′ < θU . Hence, θNNTOnly ≥ θU . Alternatively,

Ṽ (θ′) + W̃ (θ′) = 2W̃ (θ′)− Π̃(θ′),

which implies a welfare difference

Ṽ (θN ) + W̃ (θN )− Ṽ (θ′)− W̃ (θ′) = 2[W̃ (θW )− W̃ (θ′)] + Π̃(θ′)− Π̃(θN ),

which is strictly positive for all θ′ > θN . Hence, θNNTOnly ≤ θW . The inequalities are strict if

θNNTOnly ∈ (θ0, θ̄). It is obviously the case that θNNTOnly > θU if θU = θ0. But θNNTOnly > θU also if

θU > θ0 because then

Ṽθ(θ
U ) + W̃θ(θ

U ) = Π̃θ(θ
U ) > 0.
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Similarly, θNNTOnly < θW if θW = θ̄, but θNNTOnly < θW also if θW < θ̄ because then

Ṽθ(θ
W ) + W̃θ(θ

W ) = −Π̃θ(θ
W ) < 0.�

A.8 Proof of Proposition 9

Assume that X(kE , θE) < 0, so that kJ < kE = K(θE); see Appendix A.4. Assume also that the

Nash equilibrium yields underinvestment: K(θ0) = k0 < kJ . There exists then a θ′ ∈ (θ0, θE) such

that K(θ′) = kJ . By stability conditions (6) and (11), θ′ ∈ (θ0, θE) implies θ′ > Θ(K(θ′)) = Θ(kJ)

and θ′ < ΘJ(K(θ′)) = ΘJ(kJ) = θJ . Consider the following compensation rule:

T (k, θ) =


Π(k) if θ ≤ θ′ or θ > θJ and direct expropriation

Π(k) if θ ≤ θJ and regulation
0 if θ′ < θ ≤ θJ and direct expropriation
0 if θ > θJ and regulation.

The agreement thus either pays full or no compensation, and it allows the host country to directly

expropriate, but not to regulate, without compensation for θ ≤ θ′ < θJ . Assume that firms have

invested kJ . For θ < θ′ the host country has to pay full compensation both under direct expropria-

tion and regulation. It has no strict incentive to intervene in this case because θ′ < θJ , which is the

critical value above which the host country is willing to pay full compensation in order to terminate

production for the investment kJ . For θ′ < θ ≤ θJ , the host country will not regulate since it then
has to pay full compensation. But since it can expropriate directly without compensation, it will do

so instead. For θ > θJ it will regulate, and not pay any compensation. Hence, given the investment

kJ production will be maintained for θ ≤ θJ , which is globally effi cient.
Investors will not be compensated for host country measures that deprive them of their operating

profits for θ > θ′, but are assured full compensation for any θ ≤ θ′. Hence, kJ fulfills the first—order
condition (2).�

A.9 A compensation scheme based on relative performance

Assume that the industry in the host country consists of H ≥ 2 symmetric foreign firms– the

results hold also for some degree of firm heterogeneity. We index firms by h 6= ĥ = 1, ...,H.

Let kh be the investment of firm h and k = (kh,k−h) the investment profile of all firms, where

k−h = (k1, ..., kh−1, kh+1, ...kH) represents the investment profile of all firms other than h. We let

the operating profit of firm h be Πh(k) ≡ Π̂(P (k), kh), where p = P (k) represents market effects

that each firms treats as exogenously given. These "price" effects are pure redistribution between

the industry and the host country and therefore have no joint welfare effects. Let Π̂k(P (k), kh) > 0

be the marginal perceived effect on firm h’s operating profit of increasing investment kh. Because

of perfect competition, each firm treats the operating profit of the other firms in the industry as
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constant and independent of its own investment. Furthermore, we let

Vkk(k, θ) +
∑H

ĥ=1
Πĥ
kh

(k) = Ψkh(k,θ)+Π̂k(P (k), kh)

be the marginal joint effect of the investment on the host country and the industry of a marginal

increase in kh given the value θ of the regulatory shock. The function Ψ(k,θ) represents the host

country externalities of the FDI; we assume that these externalities do not impact the operating

profits of the firms.

The threshold function ΘJ(k) for ex post effi cient regulation is implicitly defined by

V (k,ΘJ) +
∑H

h=1 Πh(k) ≡ 0.

The jointly welfare maximizing investment profile features the same investment kJ by all firms, and

is the solution to

F (θJ)Π̂k(p
J , kJ)−Rk(kJ) +

∫ θJ
θ Ψkh(kJ1,θ)dF (θ) = 0,

where 1 is an H-dimensional vector of 1, the effi cient threshold for regulation is θJ = ΘJ(kJ1), and

pJ = P (kJ1).

Let

∆Ψ̃h(k) ≡
∫ ΘJ (k)
θ (Ψ(k,θ)−Ψ(0,k−h, θ))dF (θ)

be the expected externalities associated with firm h’s investment if regulation is ex post effi cient.

Assume that Ψkhkh ≤ 0 for all h and that each firm h treats all other firms’externalities as exogenous

to the own investment kh.37

Consider now a relative compensation scheme. A subset H(k) of all firms form a comparison

group of size |H(k)|. Let H(k) be the largest-sized comparison group such that the compensation

scheme

T h(k) =

 1
|H(k)|−1

∑
ĥ∈H(k)\h[Πh(k) + ∆Ψ̃h(k)−∆Ψ̃ĥ(k)

1−F (ΘJ (k))
] ∀h ∈ H(k)

0 ∀h /∈ H(k)
(A.15)

yields non-negative compensation for all firms in the industry. Here, the compensation depends not

only on operating profit, but also on the externalities. For instance, the firm receives a relatively

large compensation if the externalities of its investment are positive compared to that of the other

firms in the industry.38

The total payment does not involve third parties nor does it ever imply overcompensating the

37 Independence is a behavioral assumption here, but could be affected by technology. If the externality is additive,

Ψ(k,θ) ≡
∑I
h=1 Ψ̂h(kh,θ), then ∆Ψ̃ĥ(k) =

∫ θ̂
θ

[Ψ̂ĥ(kĥ,θ)−Ψ̂ĥ(0,θ)]dF (θ), which is independent of kh for all ĥ 6= h if firm

h also treats the probability θ̂ of regulation as exogenous to its own investment kh.
38The compensation rule (A.15) is defined only for |H(k)| ≥ 2. For completeness, assume that the firm with the

maximal Πh(k) + ∆Ψ̃h(k)

1−F (ΘG(k))
is compensated by Πh(k) and that the rest of the firms receive nothing in compensation

if |H(k)| = 1.
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industry by the host country for any possible investment profile k or realization of the shock θ:

∑H
h=1 T

h(k) =
∑

h∈H(k) Πh(k) ≤
∑H

h=1 Πh(k).

In particular, the comparison group contains the entire industry (|H(k)| = H) if the firms have

chosen suffi ciently similar investment levels. In this case, the host country must pay the total

industry profit in compensation and therefore has an ex post effi cient incentive to regulate.

Holding the threshold fixed at θJ and the "price" at pJ , and assuming k−h = kJ−h, the expected

profit of firm h is

F (θJ)Π̂(pJ , kh) + (1− F (θJ))T h(kh,k
J
−h)−R(kh)

The perceived marginal effect

F (θJ)Π̂k(p
J , kh)−Rk(kh) +

∫ θJ
θ Ψkh(kh,k

J
−h,θ)dF (θ)

on the expected profit of increasing investment kh is exactly the same as the marginal expected

joint welfare effect. By the construction of the mechanism (A.15), the host country and the firms

all internalize the full economic effects of their actions.

Proposition A.4 Assume that there are H ≥ 2 identical foreign firms in the industry and that

each firms treats all market effects, regulation and the externalities of the other firms’investment,

as exogenous to the own investment. Assume also that the operating profits at the effi cient outcome

are suffi ciently large that Π(kJ1)−R(kJ) ≥ maxk≥0{F (θJ)Π̂(pJ , k)−R(k)}. In this case, the fully
effi cient outcome (kJ1, θJ) can be implemented as a Nash equilibrium by an investment agreement

that stipulates compensation according to (A.15).

Proof: The host country must pay the full industry profit in compensation if k = kJ1 and will

therefore allow production if and only if θ ≤ θJ . Assume that k−h = kJ−h and consider the

choice of kh under the assumption that firm h expects to be regulated with probability θJ . By

strict concavity of the profit function, kh = kJ is the profit maximizing investment in the domain

kh ≤ κ, where κ > kJ is the upper bound to firm h’s investment that yields a strictly positive

compensation under regulation. The expected equilibrium profit Π(kJ1)−R(kJ) by assumption is

larger than the maximum profit, maxk≥0{F (θJ)Π̂(pJ , k)−R(k)}, the firm could obtain if it received
no compensation. This is also a necessary condition for implementation of the fully effi cient outcome

under asymmetric information. Hence, kJ is firm h’s profit maximizing investment for all kh ≥ 0.

By continuity, the proposition holds also for some degree firm heterogeneity.�

Remarks Implementation of the effi cient outcome is independent of any information concerning

the extent to which the host country internalizes operating profit. To see this, assume that the host

51



country attaches a weight γh ∈ [0, 1] to the operating profit of firm h. In this case, the net benefit

of allowing production equals V (kJ1, θ) +
∑H

h=1[γhΠh(kJ1) + (1 − γh)T h(kJ1)] at the effi cient

investment profile kJ1. This is equal to V (kJ1, θ) +
∑H

h=1 Πh(kJ1) under (A.15) and therefore

independent of all γh because T
h(kJ1) = Πh(kJ1) for all h.

Proposition A.4 also holds for some degree of firm heterogeneity. The important part is that

firms are suffi ciently similar that |H(kJ)| = H, so that the ex post incentive to regulate is effi cient

at kJ . Under certain conditions, the mechanism is still effi cient with larger firm differences. This

happens if the industry can be partitioned into multiple comparison groups with two or more similar

firms in each group, such that all of them receive positive compensation in a neighborhood around

kJ .

A.10 Proof of Proposition 10

Assume that compensation can only be paid if the firm is regulated and that it cannot exceed Π(k).

Assume also that the representative firm in the host country treats the probability of regulation

as exogenous to the own investment k. By the Revelation Principle, we can restrict attention to

direct compensation mechanisms (the host country reports θ) that are incentive compatible (the

host country cannot benefit from lying about θ). A general compensation mechanism within this

framework specifies a probability ξ(θ) that production is allowed and a compensation scheme T̂ (k,θ).

The equilibrium rent of the host country is

V(k,θ) ≡ ξ(θ)V (k,θ)− (1− ξ(θ))T̂ (k,θ).

By standard arguments, the compensation scheme is incentive compatible only if Vθ(k,θ) = ξ(θ)Vθ(k,θ),

and ξ(θ) is non-increasing in θ. The expected rent is

V(k,θ) =

∫ θ

θ
ξ(θ̃)Vθ(k,θ̃)dθ̃ + V(k,θ).

The incentive compatible compensation is therefore given by

(1− ξ(θ))T̂ (k,θ) = ξ(θ)V (k,θ)−
∫ θ

θ
ξ(θ̃)Vθ(k,θ̃)dθ̃ − V(k,θ).

To make the problem economically interesting, assume that it is strictly better to allow produc-

tion than to regulate for the most favorable shock θ, so that V(k,θ) = V (k,θ). Assume also that

the mechanism does not randomize between production and regulation. Non-randomization and

the restriction that ξ(θ) is non-increasing in θ imply a threshold θ̂ > θ such that ξ(θ) = 1 if θ ≤ θ̂
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and ξ(θ) = 0 if θ > θ̂. We have restricted T̂ (k,θ) to be zero for θ ≤ θ̂. If θ > θ̂, then

T̂ (k,θ) = −
∫ θ̂

θ
Vθ(k,θ̃)dθ̃ − V(k,θ) = −V (k,θ̂).

A threshold θ̂ < Θ(k) cannot be implemented since this would imply negative compensation:

T̂ (k,θ) = −V (k, θ̂) < −V (k,Θ(k)) = 0 for all θ ∈ (θ̂,Θ(k)).

It is also impossible to implement a threshold θ̂ > ΘJ(k) because doing so would require overcom-

pensating the firm,

T̂ (k,θ) = −V (k, θ̂) > −V (k,ΘJ(k)) = Π(k) for all θ > θ̂,

which we have ruled out by assumption.

Let Θ̄(k) ≡ Θ(k) if θ̂ ≤ Θ(k) and Θ̄(k) ≡ min{θ̂; ΘJ(k)} if θ̂ > Θ(k). Then

T̂ (k,θ) =

{
0 if θ ≤ Θ̄(k)

−V (k, Θ̄(k)) if θ > Θ̄(k)

represents the optimal payment to firms under asymmetric information about the shock θ̂.

A straightforward way to implement the cut-off Θ̄(k) and payment T̂ (k,θ) would be to decen-

tralize the choice of regulation to the host country and require it to pay the fixed compensation

−V (k, Θ̄(k)) whenever it disallows production. In this case, the net benefit V (k, θ)− V (k, Θ̄(k)) of

allowing production would be non-negative if and only if θ ≤ Θ̄(k).

An alternative approach, which would highlight the role of asymmetric information, would be to

decentralize the decision to regulate to the country, but require it to report θ and pay compensation

T (k,θ) =

{
Π(k) if θ ≤ θ̂
max{−V (k, θ̂); 0} if θ > θ̂

depending on its report. To see that this compensation scheme yields the same outcome as above,

assume first that θ̂ ≤ Θ(k). The country would always report θ > θ̂ subsequent to regulation in

order to pay zero compensation: max{−V (k, θ̂); 0} = 0. As the host country would never have to

pay compensation for regulation, it would allow production for all θ ≤ Θ(k) and regulate for all

θ > Θ(k).

If instead θ̂ ∈ (Θ(k),ΘJ(k)], the host country would report θ̃ > θ̂ subsequent to regulation

because doing so would minimize the compensation payment: −V (k, θ̂) ≤ Π(k). In this case, the

net benefit V (k, θ) − V (k, θ̂) of allowing production would be non-negative if and only if θ ≤ θ̂. If

θ > θ̂, then the host country would regulate, truthfully report θ and pay compensation −V (k, θ̂) > 0.
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Finally, if ΘJ(k) < θ̂, the host country would minimize the compensation payment subsequent to

regulation by reporting θ̃ ≤ θ̂ because Π(k) < −V (k, θ̂) in this case. The net benefit V (k, θ) + Π(k)

of allowing production would be non-negative if and only if θ ≤ ΘJ(k). If θ > ΘJ(k), then the

host country would regulate, but perhaps misreport θ̃ 6= θ̂ to reduce the compensation payment to

Π(k).�
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