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Abstract

We develop of model of environmental regulation and foreign direct investment in the
presence of uncertainty and asymmetric information; we examine the efficiency and dis-
tributional properties of a police powers carve-out (PPCO) for environmental regulation.
We show that a strict compensation rule, such as that spelled out in text of the NAFTAs
investment chapter, Chapter 11, will induce efficient regulation by host governments but
lead to over-investment. We design a family of compensation rules and PPCOs that induce
efficient regulation and investment, and show that even the PPCO most favorable to the
host government still leaves foreign investors better off then like domestic firms, leaving
domestic and foreign firms in inherently “unlike circumstances.”
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1 Introduction

International investment treaties give foreign investors the right to file a compensation claim
against a host using an international tribunal instead of the host’s domestic court system. This
option, not available to domestic investors, protects the foreign investor from the host’s “fiscal
illusion”, where the host undervalues the investor’s lost profits when making decisions. The
belief that foreign investors are more vulnerable than domestic investors to fiscal illusion is an
important justification for these treaties. Most international investment treaties contain broad
definitions of expropriation, such that a regulation to protect health, safety, or the environment
can be construed as a regulatory taking worthy of compensation. Some tribunals, however, have
been reluctant to adhere to the letter of the treaties in this regard and instead apply a “police-
powers carve-out’ (PPCO) from the definition of expropriation - treating actions that constitute
the legitimate use of a state’s police powers to protect public interest as non-compensable. We
study the efficiency and distributional implications of a PPCO in a setting where the host has
fiscal illusion with respect to foreign but not domestic investment. The international tribunal has
imperfect information, so it cannot determine precisely whether a regulation results from fiscal
illusion, or whether it is a legitimate exercise of police powers. A family of PPCOs is capable
of inducing both optimal regulation and optimal investment. In many circumstances, the host
prefers broader PPCOs from this family. Compensation for takings, even with a broad PPCO,
benefits foreign investors relative to domestic investors. Therefore, the expropriation clause
creates a conflict with the requirement of National Treatment in international treaties, because
the former causes the circumstances of the two types of firms to be inherently “unlike”.

Both fairness and efficiency feature heavily in the debate over compensation rules. Those
in favor of strict compensation rules tend to focus on the need to make the state internalize the
full costs of their actions in order to ensure that they do not regulate or otherwise take private
property more often than is optimal. They also claim that it is unfair that private individuals bear
the costs of actions providing broader public benefits. The most prominent case in recent news
which illustrates these concerns is Kelo v. New London, where an elderly woman was forced
from her home to make way for a private redevelopment pﬁjela recent U.S. State level
shifts toward strict compensation requirements, a major motivator has been farmers losing the
value of their properties as potential urban developments as a result of green zoning restrictions.

On the other side of the debate, those arguing against strict compensation rules have also
used both efficiency and fairness arguments. In their seminal article, Blume, Rubinfeld, and
Shapiro (1984) show that full compensation for lost private value will lead to excessive invest-
ment as the property owner will fail to account for the possibility that the investment will be

!Kelo v. New London, 125 Supreme Court 2655 (2005)



sacrificed for some greater public good. Miceli and Sergeson (1994) describe an Ex Post rule
for compensation, whereby the state pays full market value compensation only when the social
value of the expropriation is less than the value of the private investment. Limiting their atten-
tion to cases with full information, Miceli and Segerson show this Ex Post rule induces efficient
investment and regulation even when the state suffers from fiscal illusion. This Ex Post rule
is essentially a full information version of an efficient PPCO. The distributional appeal of a
PPCO is easily motivated in the context of international investment agreements where, for ex-
ample, governments wishing to introduce new environmental regulations might otherwise have
to compensate foreign multinationals. Empirical evidence suggests that this scenario is more
than merely an alarming theoretical possibility. Host governments claimed protection of the
public good as the primary motive for their allegedly expropriatory actions in nearly a quarter
of the international investment agreement cases for which we were able to find inforfhation.
The actions which have been disputed under the terms of the investment chapter of the North
American Free Trade Agreement (NAFTA) alone include refusing to permit hazardous waste
disposal operations (Metalclad v. Mexico), strengthening mine site remediation requirements
(Glamis Gold v. United States), banning the import of one gasoline additive (Ethyl Corp v.
Canada) and banning the use of another (MTBE; Methanex v. United ﬂates).

A sizable literature addresses the question of how much and when compensation should
be paid in order to induce optimal takings on behalf of the government and investment by the
private property holder. Numerous different schemes have been proposed which have advan-
tages under a range of different modeling assumptions, but many of which are very different to
current legal practic@.Our primary purpose is not to design the ideal compensation scheme,
but rather to analyze the efficiency and distributional properties of the existing compensation
rules in international investment agreements. We focus particularly on the role of a PPCO, as
this is a major point of debate among international legal schla\rﬂxey contribution of this
paper is the introduction of asymmetric information to the analysis of a PPCO. We assume
that the arbitration tribunal, which determines the level of compensation required, is not able
to observe the host’s private information about the social benefit of the regulation or taking.
This is a theoretically and empirically important innovation as it means that there is a positive
probability that the investor will take a claim to an arbitration tribunal, and that the host will

2Seven cases out of twenty nine. Source: the website of the International Centre for the Settlement of Invest-
ment Disputes.

3Authors’ list, compiled from information available on the US State Department’s Documentation of NAFTA
Investor-State arbitration cases, available at http://www.state.gov/s/l/c3439.htm

4Important contributions include Fischel and Shapiro (1989) and Nosal (2001) who propose schemes given
politically motivated government preferences, and Hermalin (1995) who proposes a compensation scheme that is
efficient even if both government and private property holder have private information.

5See for example (Been and Beauvais, 2003), (Tschen, 1999), and (Turk, 2005).



be ordered to pay compensation. In this case, Miceli and Sergeson (1994)’s simple Ex Post
rule is no longer efficient. The assumption of asymmetric information is also consistent with
the large and rising number of compensation claims that are being brought under the terms of
international investment agreements.

The fact that compensation will be paid with positive probability means that an optimal
compensation scheme must include rules about how much compensation should be paid. Con-
sistent with much of the existing literature, we find that full market value compensation will
generally not be optimal as it will cause the private property holder to over-invest. This is im-
portant as all modern international investment agreements use full market value as the basis
for compensation. Restricting our attention to simple linear rules based on information most
readily available to arbitration tribunals, we show that compensation will lead to efficient levels
of investment if it is proportional to the expected value of the investment, less the cost of the
investment. We also show that this rule can induce efficient regulation ifrdadth of the PPCO
is chosen appropriately.

The rest of this paper is organized as follows. Sedtion 2 describes the requirements for
an efficient compensation scheme for domestic investors. The host government is assumed to
fully value the welfare of domestic investors in its regulation decisions. Sedtion 3 describes
the requirements of a scheme to induce efficient regulation of foreign investors, whose welfare
the host government does not consider. We show that efficient regulation can be achieved with
or without a PPCO, but that a PPCO will be preferred by the host government. Furthermore,
in many cases the host’s welfare is monotonically increasing in the size of the PPCO. Section
[3.7 considers the additional requirement of inducing efficient levels of investment by foreign
firms. We show that a family of compensation schemes, indexed by a single parameter and
corresponding to a range of different PPCOs, can achieve both efficient regulation and effi-
cient investment. In Sectidr] 4 we consider issues raised by the interaction of compensation
requirements with national treatment requirements which are also often a feature of interna-
tional investment agreements. Secfipn 5 concludes.

2 Compensation of domestic investors

The host government is assumed to act benevolently with regard to domestic investors. That is,
the host internalizes the welfare of domestic investors and does not suffer from what is some-
times referred to as ‘fiscal illusion’. This assumption means that the host will always regulate
domestic investment efficiently. Thus an efficient compensation scheme for domestic investors
requires only that efficient levels of investment are achieved. In this section we examine do-
mestic investment in isolation; we defer any discussion concerning market interactions between



potential domestic and foreign firns sectior] 4.

In our model, firms are price takers and production occurs for the Host market. This
assumption means that the host obtains consumer surplus from production. In the first period
the firm decides how much to invest (possibly 0). In the second period the regulator observes
environmental damages,, and decides whether to regulate. Regulation means that the society
avoidsH and the firm closes down (so that consumer and producer surpluses equal 0).

Investment isk and the cost of a unit of capital is The level ofk determines the cost of
production,c(q, k), whereq is the level of output. The demand functiorgip) and the equi-
librium price p(k) satisfiesp(k) = ¢, (¢, k). Consumer surplus i§ (p (k)), the competitive
firm’s variable profits arer = pq — ¢ and social surplus iS (k) = U + 7. Because firms are
price takersS’(k) = —ci (g, k) evaluated a = q(p(k)).

Regulation causes a loss of surplusSgf) and avoids the environmental cast The
regulator knowsH at the time of regulation. At the investment stage, when the firm chooses
k, H is a non-negative random variable with pAfH), cdf F'(H).

It is efficient to regulate if and only if > S(k), so the probability of (efficient) regulation
is1— F(S(k)). Under efficient regulation, the expected social welfare for given

V(k) = By max {0, S(k) — H} — /0 " stk — o).
The socially optimal level ok maximizesV/ (k) — rk giving the first order condition
S"(k)F(S(k)) =,
which simplifies to

= (q(p(K), k) F(S(k)) = 7. 1)

We use* to denote the optimal level of a variable or function k8as the socially optimal level
of investment and™ = F' (S(k")).
If domestic firms obtain compensati@i(k) in the event of regulation, their problem is to
maximize
F(S(F) (x (k) + (1 = F(S(k))) C(k) — 7k )

The compensation is a pure transfer, so it affects social welfare only insofar as it effects the
equilibrium choice ofk. If the firm takes the probability of regulation as gi@ehs first order

5The appendix considers the case where the firm recognizes that the level of compensation depends on its
investment.



condition for investment is
—Frer (q.k) + (1= F) C'(k) = 7. @3)

Because the firm takes price as given, it behaves @ k) = —cx (¢, k) > 0. Comparison of
equation[(ll) and {3) shows that a sufficient condition for the firm to invest at the socially optimal
level isC’ (k) = 0; that is, the firm receives a lump sum compensation. Absent compensation,
the firm’s expected profits atl8*r — rk. A necessary condition for optimality &’ (k*) = 0
(and the maximand in expressi¢n (2) is concave).

We emphasize the linear compensation scheme (as in BRS):

C(k) = om (k) +yrk. 4)
For the linear compensation
C'(k*) = —0ck(q (p (k7)) , k) + 41 = —bep — yep F™ = — (0 +7F") cx,

where the second equality uses equat[dn (1). Setting this expression equal to 0 gives the

condition
¢
7= F*J
so this compensation scheme reduces to
C(K) = dn(k) — vk = = (F*(k) - k)
= 0T F*T’ = e m TR).

The linear compensation is a subsidy equal to a muIE@I@f the expectation of gross profits
absent the compensation. Subject to notational translation, this is the saifleesrem 2 in

BRS; assuming state contingent consumption contracts and independence of regulation and
investment levels, they show that efficient compensation is a scalar of the ex ante (expected)
profits of the at-risk firm. Under this linear scheme, the firm’s expected profits (including
compensation) are

(1—F*)§
F*

(1— F*)5

Frr+ 7

(F*w —rk) — 1k = (1 + ) (F*m —rk) .

In summary, we have

Remark 1 The only linear compensation scheme that induces efficient investment for the do-
mestic firm is equivalent to an ad valorem subsid)g&@ﬁi on expected profits; this policy is
ataxify < 0.



It is possible that the maximum expected profits in the absence of compensation is negative
(F*r* — rk* < 0) and that investment dt* is still socially optimal (becaus& > 0). In
this case, setting + “’Fﬂ

payoffs would be positive. However setting+

< 0)would keep the firm from exiting because it's expected

(1-F*)6
F*

invest optimally, because with a negative coefficient to expected pridfitsinimizes the firm’s

< 0 would not induce the firm to

objective. Instead, a lump sum transfer can be used to induce the firm to invest. Hereafter we
assume that™7* — rk* > 0: the firm would undertake the optimal level of investment even in
the absence of compensation when regulation occurs.

Before concluding this section, we note that, in practice, no government currently holds
a legal obligation to compensate domestic investors for regulatory takings; when government
suffers no fiscal illusion with respect to domestic firms, then when viewing domestic firms
in isolation this is efficient. Accordingly, when comparing value for domestic and foreign
investors in sections to follow, we will implicitly assume thiat 0 for domestic firms.

3 Regulation of foreign investors

In contrast to the case of domestic investors, the host does not consider the welfare of foreign
investors. We therefore study the problem of regulating a foreign investor in two parts. We first
examine a compensation scheme that induces the efficient level of regulation, for a given level
of investment. We then impose an additional restriction on the compensation scheme so that it
also induces the efficient level of investment. As in the previous section, we examine the case
of a foreign investor in isolation, deferring to sectjgn 4 analysis of any interactions between
different investors.

The host observes the level of damages when deciding whether to regulate. The tribunal
observes a noisy signal of damages when deciding whether to accept the police powers carve-
out, or to require the host to compensate the foreign firm.

The carve-out means that the tribunal accepts the police powers defense (and does not re-
quire that the host compensate the firm) if it receives sufficiently convincing evidence that
regulation is justified. If the host regulates, and the tribunal rejects the police powers defense,
the host must compensate the firm. We will show that optimality of investment and regulation
requires that the level of compensation and the breadth of the carve out be inversely related:
larger compensation means that the court must adopt a more liberal interpretation of police
powers.



3.1 The regulation stage

At the regulation stage, the level bfis predetermined. The host does not care about foreign
profits. It regards compensation as a cost (as distinct from a pure transfer in the case of regu-
lation of domestic firms). In the absence of required compensation, the host wants to regulate
wheneverH > U(k), i.e. regulation occurs at inefficiently small valuestdf This excessive
regulation would lead to insufficient foreign investment. We want to determine the efficient
compensation scheme for a foreign firm.

The third party tribunal observes a noisy signal of damagés, wheren is a random
variable with density and cdf, G. For simplicity of exposition we assume that the support
of n is the positive half-line, except where we explicitly state otherwise. We also assume the
distribution ofy has no mass points. If the signal is unbiased, then= 1. If the court is
equally likely to overstate as to understate true damageshen= 0.5.

Suppose that the international legal system adopts a compensation function that includes
a carve-out. The court accepts the police powers defense (and does not require the host to
compensate the investor) if it is persuaded that regulation is in the public interest. In our
setting, the court accepts the police powers defense if its signal of environmental damages is
sufficiently large:Hn > x (k). The functiony(k) is an inverse measure of the police powers
carve-out. Hereafter we refer tdk) as simply the carve-out. Given two carve-out$k) and
X (k), we say thaty (k) is a broader carve-out jf (k) < x (k) and the inequality is strict for
a set of positive measure. A smaller valuexok) increases the probability that the court will
accept the host’s police powers defense. If the court receives a lower damage signal it rejects
the police powers defense, requiring the host to compensate the in#ékjorWe denote this
scheme ad/ (k, Hn):

B 0if Hn > x(k)
Mt = { 0.(k) if Hn < v(k) } ©

The regulator knows the value &f. In the absence of regulation, the host’s payoff is
VN(k,H)=Uk)— H
and with regulation the expected payoff is

VE(k, H) = —E, (M (k, Hn)) = =0 (k) G <%> ‘



The host decides to regulate if and only if

VN=Uk)—H < -0(k)G (%) =VE (6)

The functionV’ ™ (k, H) is increasing irk, andV,2 (k, H) = —0'G—0gy/, which we assume
is negative, as illustrated in Figure 1. Denété) as the critical level of;, where the host is
indifferent between the two actions:

VY (k(H), H) =V (k (H), H); (7)

k(H) is an increasing function, and the host wants to regulate if and ohlyifc(H). A nar-
rower carve-out (shifting up the functior(k)) reduced’” (k, H) without changing’® (k, H)
and therefore causé$H ) to fall.

Figure 1: Graphs of ¥ andV ¥ for two values of environmental harm, wifi’ > H

Optimality of regulation requires that the host regulates if and onlyy it- S(k). This
condition is equivalent to the requirements that the critical lé\él), i.e. the solution to
VN(k(H),H) = VR(k(H),H), also solvesH = S(k). Using the second equation to
eliminate H from the first equation produces

Uk) — S(k) = k)G (X(’Z;)
k) = 0(k)G (X(’Z)) 8)



Equation [(B) implies several obvious facts about an efficient compensation scheme, described
in the following Remarks.

Remark 2 Strict compensatiord((k) = = (k), and x(k) = oo) induces efficient regulation.

Any compensation scheme that involves a carve-git)(< oo) requirest (k) > = (k)[] All
carve-out schemes that induce efficient regulation require that the host’s expected compensation
equal the firm’s lost profits (k) when realizedd equalsS (k).

We now consider the case where the court adopts some carve-out. The court must be
prepared to reject the police powers defense in order to discourage excessive regulation. The
court commits a type Il error if it rejects the police powers defense when regulation is socially
efficient (i.e. whend > S(k)). The compensation functicghdetermines the carve-out, from
equation|(8), and thus determines the probability that the court commits a type Il error.

Remark 3 For the compensation functiof(k), the efficiency-inducing carve-out (k) is
given by the formula

X (k) = S(k)o (k) with ¢ (k) = G (%) . (9)

(Confirm this claim by solving fog (k) in equation [(8). ) The probability that the court
commits a type Il error, conditional oft, is

(k)G (58)

Pr(type llerror| H) = G Vi

(10)

Remark 4 Asé (k) — = (k) (from above)% — 1s0¢ (k) =G! <%) approaches the
upper limit of the support of. If this support is unbounded above, thén! (%) — 00, SO

the probability of the type Il error approaches 1. This case corresponds to strict compensation:
the host regulates only i > S(k) but always pays compensation. If least upper bound of the

support isn < oo, the probability of a type Il error ig7 (%) < 1for H > S(k). Inthis

"This statement relies on the assumption that the supperistinbounded above. Suppose instead that the
least upper bound of the supportpfs 7; < co. In this case, strict compensation transfers expected rents to the
investor without promoting efficiency, because there are circumstances where the court awards compensation even
though it knows that regulation is justified. For any signal greater #{@ns the court knows that regulation is
justified. The compensation scheme cangset  (its lower bound) and use the carve-qutk) = S(k)7. The
host’'s expected savings relative to the strict carve-out is

oo

e [ (-6 (557)) sanan

S(k

=



case, there is a positive probability that the court accepts the police powers defense, and again
the host regulates only fd > S(k).

If 0 (k) > = (k), the probability of a type Il error is always less than 1; we do not need to
distinguish between the case of a bounded and an unbounded supporBfecause regulation
occurs only ifH > S(k), and because the probability of a type Il error is decreasirdg,ithe
least upper bound of the probability of a type Il error’gl%). If 6 (k) = ¢ (k) for ¢ equal

to a constant greater thanthen¢ simplifies to the constart ! <i> In this case, the upper
bound on the probability that the court commits a type Il errqlf.is

Conditional onH > S(k) (so that the host regulates), the host’s expected compensation
payout isf (k) G (%) This expectation is decreasingih, with the supremunr (k) inde-
pendent of the compensation scheme. Hor- S(k) the conditional expected payments are

strictly less thanr (k). This observation implies:

Remark 5 For any efficiency-inducing compensation scheme with a carve-out, the expectation
(conditional on regulation), ovetl, of the host's compensation is strictly less thafik).

Thus, the host prefers any compensation scheme that involves a carve-out, compared to strict
compensation.

Our main result in this section provides conditions under which the host’s expected payout
decreases with the breadth of the carve-out. This condition involves the elasticity of the cdf of
the court’s observation shock, defined.as)):

_dG(n) n
p(n) = a m—g(ﬁ)m-

We also introduce a paramefem order to discuss a change that increases the carve-out. Let
x (k) be an arbitrary carve-out and ketk) > 0 be an arbitrary function, where the inequality

is strict for an interval that includes the current valuecof Definey (k; p) = x (k) — pe (k),

with p > 0, soy, < 0; the inequality is strict for an interval that includes the current value of
k. Thus, a larger value gf corresponds to a broader carve-out. The following proposition
uses distributions with unbounded support, but it is straightforward to confirm that the result is
unchanged when or H have finite supports. We have

Proposition 1 (a) Definez (H) = X%2) and z = % (which is independent df). Within
the class of compensation schemes that induce efficient investment, a necessary and sufficient
condition for a broader carve-out to reduce the host’s expected payment is:

/Soo) G (2) (9 (2),_ 9 (ZZ> z) F(H)H > 0 (11)

(k




(b) A sufficient condition for a broader carve-out to reduce the host’s expected payout is that

11 (1) is a decreasing function for a} > %

For some distributions, the host’'s expected payment under an efficient regulation is non-
monotonic in the breadth of the carve-out. We know from Rerhprk 5 that a carve-out (i.e. one
under which the police powers defense is sometimes accepted) leads to lower expected costs
for the host, compared to a zero carve-out. Therefore, itis not possible — for any distribution of
n — that broadening the carve-out alwagsreaseghe host’'s expected costs. In order to show
that the expected payoff can be non-monotonic in the breadth of the carve-out, it is sufficient to
show that in some cases inequallty](11) is violated. We demonstrate this possibility using the
following:

Example 1 Suppose that ~ N(1,5?) (so that the signal is unbiased) and It ~ U [0, 0]
withb > 1;let S = 1, soz = y. Making a change of variables, we can write the integral in

inequality (11) as

%@ with @E/

X

(105 Gr07) 5

We assume that > 0, so a broader carve-out increases the host’'s expected costs if and only
if © < 0. Definep as the probability that the court rejects the police powers defense when
H = S. Suppose thdat= 2 = o. Figure[2 shows the graph ofas a function of the carve-out

x (the solid curve) and the graph ®0©. For this example® < 0iff x < 2.45, at which value

p =~ 0.77. Thus, the host benefits from a broader carve-out iff under the status quo carve-out
the probability that the court rejects the police powers defense (When S) is greater than

0.77.

The sufficient condition for the host to prefer a broader carve-out (unlike the necessary and
sufficient condition) is independent of the distribution of harm. For a number of well-known
distributions, it is easy to confirm that(n) is either (a) decreasing for aflor (b) decreasing
for n sufficiently large. For narrow carve-outs, wheré¢k) is large, the sufficient condition
that . (n) is decreasing fon > XS(,’E,;’;) is easier to satisfy. This observation is consistent with
RemarK b, which states that some carve-out is always better for the host than no carve-out.

The following Remark gives examples of distributions and ranges for whig}) is de-
creasing. In all cases, the proofs rely on direct calculation; these are available on request.

Remark 6 a) For the exponential and the Weibull distributions(n) is strictly decreasing.
Whenn ~ U [a,b], i (n) is strictly decreasing fon > 0. b) For the Gamma and the Chi-
squared distributions, a sufficient condition fotn) to be decreasing is > En. For the Beta

11
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Figure 2: Solid curve: graph of probability that court rejects police powers defense when
H = S. Dashed curvel0©

distribution, a sufficient condition far () to be decreasing is that is greater than or equal
to a constant that depends on the parameters of the distribfjtiBor the Normal distribution
(with mean;j and variancer?), a necessary and sufficient condition fo(r) to be decreasing
is thatn > 1.160 + 7. (The probability that this inequality is satisfied is approximately 0.12.)

For example ify is Normal, Propositiofi|1 and Remdrk 6 imply that a broader carve-out (a
smallerx(k)) always benefits the host if (k) > S(k) (1.160 + 7). Using the parameters
from Examplé 14 = 1 = S, ando = 2) this inequality requireg > 3.32. However, Example
[ shows that (when the harm is uniformly distributed), the host prefers a broader carve-out
whenevery > 2.45. The difference in bounds shows that the sufficient condition does not
provide a tight bound. For the Gamma and Chi-squared distributions, a broader carve-out
benefits the host ik (k) > S(k)E (n); for the exponential, Weibull and (positive) Uniform
distributions, a broader carve-aaltvaysbenefits the host.

The results above assume that the court does not perfectly observe the host's damages. For
completeness, we consider the case where the court knows the true damages:

8The Beta density |% wherev andw are positive parameters, wiftiy = . The constant

v+ w

mentioned in Reman@ 6igl, Ut

12



Remark 7 If the court observed! without noise, any carve-out that satisfiegc) > S(k),
together with the compensation ride= = induces efficient regulation.

In the case wherg(k) > S(k) the host has to compensate the investorox H < yx

even though the tribunal knows that regulation is socially optimal. This is akin to Miceli and
Segerson’s (1994) Ex Post rule, which stipulates that the regulator pays strict compensation
if and only if the taking is socially inefficient given (realized) benefits. Miceli and Segerson
(1994) consider only the case in which the court perfectly observes the benefits (akin to fore-
gone damages in our model) from a taking; our variant on this rule stipulates that, when the
court observed? perfectly, any rule that renders the host liable for compensation whenever
realizedH is less thart(k) induces efficient regulation.

In summary, strict compensation induces efficient regulation. It is possible to induce ef-
ficient regulation using a carve-out. Under any such scheme, the host's expected payments
equal (approximatelyy when the host has only a slight preference to regulate. There always
exists a non-trivial carve-out under which the host’'s expected payments are less than under
strict compensation. If the elasticity of the CDF of the tribunal’s observation error is a decreas-
ing function of the realization of the error, then broadening the carve-out always decreases the
host’s expected payments. This condition always holds for some distributions, and it holds for
sufficiently large observation shocks for other distributions.

3.2 The investment stage

Here we consider the regulation stage, under the assumption that the foreign firm takes the
probabilities of regulation and compensation each as @vé’ﬂne ex ante probability that the
investor receives compensation is

Rikx () = [ oo) G (%) F(H)dH.

S(k

Let the equilibrium level ofi be & and denote the equilibrium values of the probabilities as
G=a (%), F=F(S (/;)> andR (/;;X (;;)).

From the standpoint of global welfare (as distinct from the host’s perspective) the compen-
sation is a pure transfer. If the compensation scheme induces efficient regulation, then the
efficient level of investment i$*, the solution to equatiofi|(1). In this case, the probability of
regulation isf™* and the probability of compensationis = R ((k*; x (k*))).

®We do not consider the case in which the firm’s strategically adjusi as to influence these probabilities.
We note in the Appendix that even when there is no fiscal illusion this situation does not produce clear results.
Matters are even more complicated when a foreign firm invests.

13



Suppose that the international system uses a compensation scheme that induces efficient
regulation, i.e. equation(8) is satisfied. The firm’s expected profits are

Fr (k) + RO (k) -k,
and the firm’s first order condition for investment is
Fr' (k) + RO (k) =r. (12)

The probability that the court rejects the policy powers defense must be positive; otherwise, the
host would regulate even when it is not socially optimal to do so. Therefore, 0. This
inequality, and comparison of equatign](12) with equatjian (1) shows that the former produces
k* if and only if

0 (k*) = 0. (13)

We obtained an analogous result in the case of domestic investment, where we noted that
C’ (k*) = 0 must hold if the regulator pays compensation. With domestic investors, zero
compensation is consistent with efficient investment and regulation. In contrast, regulation of
foreign investment requires some level of compensation.

We noted below RemafK 3 that a compensation fifle) = o7 (k) for 6 equal to a constant
greater thanl induces efficient regulation. However, this rule cannot also induce efficient
investment, because it does not satisfy equafioh (13). If we use a linear compensation scheme
ém + ~rk, then satisfaction of equation (13) requires

o' (k) 3

f)/: , :_ﬁ

If the compensation scheme gives firms a multiple of their lost profits, it must also subtract a
multiple of their investment costs, in order to keep the firm from over-investing. With this
scheme, the level of compensation is

0=— (F"r(k)—rk) (14)
Using equation (9), the carve-out is

L) = 50096 (k:0) with o (1:0) = 67 (5 ) =67 (7).

Thus, under the linear compensation scheme with carve-out, there is a one-parameter family of
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rules, indexed by, that induces the efficient level of investment and reguldfforThe court
rejects the police powers defense if and only if its estimate of harmjs less thaw (k) S(k).

If the court rejects the police powers defense, the firm receives a fre;étionl of its expected
grossprofits absent compensatiali;m — rk. The compensation depends on gross profits (i.e.
inclusive of investment costs) rather than variable profits.

How does this compensation rule compare to those proposed elsewhere in the Takings litera-
ture and the letter of international treaties? NAFTA's Chapter 11 stipulates that “[cJompensation
shall be equivalent to the fair market value of the expropriated investment immediately before
the expropriation took plac@ That is, NAFTA requires “strict” compensation which de-
pends only on variable profits and ignores sunk costs. However, like BRS we find that strict
compensation would be distortionary: unless compensation is lump sum or proportional to the
investor’s objective function absent compensation, it will incent inappropriate investment lev-
elsf3 Conversely, Miceli and Segerson’s Ex Post rule mandates strict compensation, a result
that is sensitive to the information environment. In their model the courts can perfectly observe
social benefits and costs from a taking, and so they will award compensation only when a taking
is inefficient. Anticipating this, regulators will only regulate/take a project when it is socially
efficient, and thugompensation is never paid any states of the world; using our notation,
under Miceli and Segerson’s Ex Post rule, with perfect information the firms’ expected payoffs
are F*m — rk, and so investment is efficient. In our model with asymmetric information, the ex
ante probability of compensation must be positive, Re> 0, otherwise the host will regulate
too often. WithR > 0, under strict compensation the firm’s ex ante expected profits would
equal[F™* + R]x(k) — rk, which will incent over-investment.

We now examine the extent to which a carve-out of a given size transfers expected rents
from the host to the investor. We choose units so thiat= 1, so the conditiord > 7* (by
RemarK 2) implie® > 1. Denote the expected compensation, prior to the realizatidh, @fs

100f course not alb > 0 will do; the conditiond > 7 necessitates > %

North American Free Trade Agreement between the Government of Canada, the Government of the United
Mexican States, and the Government of the United States of Ardeticke 1110, Paragraph 2.

12In some cases distorting investment choices might be desirable. Consider the case where damage equals
= Hh(k) where H is a random variable antf (k) > 0. In this case, there is an externality associated with
investment that investors will ignore even if regulation is efficient and compensation is lump-sum. However, for
this problem a simple investment tax is sufficient. It is straightforward to show that a first-period capital tax

T = h'(k*) fos(k*)/h(k*) H f(H)dH induces efficient investment when paired with the following compensation

schemed(k) = 2 [F*(k) — (r + 7*)k] andx (k) = S(k)¢ (k;8) with ¢ (k;6) = G~* (m) =

G! (g) . Notably, the efficient investment tax would be identical for foreign and domestic investors.
BUnlike BRS, under our compensation rule there will be states in which regulation (a taking) occurs but the
investor receives no compensation.
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T(0):

T (0) =0R (k;; SG™! (%)) = 9/:0 G (%W) f(H)dH. (15)

We noted that when the observation error is exponentially distributed, a larger carve-out de-
creases the host’'s expected payment. In order to get an idea of the order magnitude of this
effect, we consider the case where both the damage parameted the observation errors are
exponentially distributed. Let(n) = ¢ " (so thatEn = 1) and f(H) = Ae *, soEH = 1.

For this specialization, we hav@™! (1) = —In (%}). Using this relation we have

R (kz; SG™ (%)) = /:OG (%) e MdH

o0 -1
T = 9/5 (1 — exp (%Hg)>> e MaH. (16)

The model has two primitive parameters, the social surplus at the efficient level of in-
vestment, and, the hazard rate for damages, and one policy varigblésrom Proposition |1
and Remark]6 we know th4t is a decreasing function ¢f From Remark}4 (or directly from
equation[(1p)) we know that #— 1%, R — 1 — F*, i.e. the court never accepts the police
powers defense, so the host compensates whenever it regulatés— A, using I'Hopital’s
Rule we havel’ — [° (£Xe ) dH. Although this integral does not have a closed form

expression, it is useful for our numerical example.

Example 2 Suppose that = 2 and\ = 1.15. In view of the normalization = 1, the choice

S = 2 means that consumers and the firm share equally in the social surplus (given the efficient
level of investment). The choige= 1.15 means that™ = 0.899 74, i.e. there is approximately

a 10% chance of regulation. From the comments above, the upper boufidas?t — 1) is

1 —0.899 74 = 0.100 26 and the minimum value (#— o) is [5° (£Ae ) dH = 0.0748.
Figure[3 shows the expected transferfasnges betweeh + 10~% and7. Over this interval,

T falls from0.10025 to 0.076, close to the theoretical max and min. The firm’s total expected
profits (F*m + T') range from0.999 99 to 0.97574. Expected host welfard’( (S — 7) — T))

ranges from0.799 5 to 0.823 7. The possibility of receiving compensation means that for all

0 the foreign investor has higher total expected profits than the corresponding domestic firm
(which does not receive compensation and therefore has expected profit9)of Foreign
investment reduces the value of consumer surplus minus compensation payments by 8.4% to
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Figure 3: Expected transfer as a functiorddor the exponential model with = 1 and
A= 1.15.

11%,, compared to the case of domestic investment (where compensation is neither required,
nor, in practice, granted). These amounts bound the percentage chance of efficient regulation,
10%.

4 National treatment

The host has a moral hazard problem under foreign but not under domestic investment. An
efficient solution (using the linear rule in equatipn|(14)) imposes a cost on the host, but confers
a benefit to the foreign firm. How does this compare to domestic firms? There is no country that
has laws requiring domestic firms be compensated for regulatory takings; thus, if we think about
there being one compensation/PPCO scheme for foreign investment (as laid out by investment
treaties) and one for domestic investment,dfier foreign firms is larger than that for domestic

(to be precisey is zero for domestic firms).

Thus, the domestic firm’s expected variable profiFisr and the foreign firm’s expected
variable profit ist™*7 + 7. Examplg 2 shows that foreign profits can be higher than domestic
profits by a percentage approximately equal to the chance of regulation. Expected consumer
surplus minus expected compensation payments dqugd — ) in the case of domestic in-
vestors, and™ (S — m) — 7' in the case of foreign firms.
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In summary, the need to remedy the moral hazard problem for foreign but not for domestic
investment (and the problem of asymmetric information between the host and the tribunal)
lowers the host’s benefit from foreign investment, and increases the foreign investor’s payoff,
relative to that of the domestic investment. The remedy to the moral hazard problem means
that the foreign and the domestic firms are inherently in “unlike circumstances”.

The National Treatment clause in (many) international treaties requires that foreign and
domestic investors in like circumstances be treated equally. In some treaties this requirement
extends to rights of establishment. The National Treatment and the Expropriation clauses
are contradictory, because the latter causes domestic and foreign investors to be in “unlike
circumstances”, but the former does not recognize this induced difference.

Where domestic and foreign firms are non-rival, the unlevel playing field arising from dif-
ferent compensation/PPCO schemes generates no inherent inefficiency. However it is easy to
imagine scenarios in which domestic and foreign investors are rival. For example, suppose
firms of a particular nationality are heterogeneous, differentiated by their fixed costs of entry,
and that firms of all types are linked through the output market. Then, absent fiscal illusion
and any compensation rules, we would expect the market would sort out firms, with high fixed-
cost firms of either nationality abstaining from entering the market. With host fiscal illusion
regarding foreign firms, however, and the compensation/PPCO scheme outlined in the previous
sections, foreign firms that choose to enter the market effectively receive a subsidy on their
ex ante variable profits. It would be straightforward to show that this subsidy would cause
some high fixed cost foreign firms to enter the market (firms that would otherwise abstain),
crowding out some relatively more efficient domestic producers. Moreover, we would expect
total industry size to be inefficiently large as a result of the net entry. In sum, the remedy to
the moral hazard and over-investment problems associated with foreign investment may in turn
generate other inefficiencies: an industry that is both inefficiently large and characterized by an
inefficient mix of domestic and foreign firms.

Of course, we should point out one solution to the problem of inefficient mix of domestic
and foreign firms is to simply entitle all firms, both domestic and foreign, to the same compen-
sation/PPCO scheme. This would not, however, solve the problem of industry expansion.

5 Conclusion

Most modern international investment agreements include strict compensation rules which re-
quire host governments to compensate foreign investors the full market value for any ‘takings’,
regardless of intent. The justification for these strict rules is that foreign investors are disen-
franchised and that efficient regulation requires that host governments be forced to internalize
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investor welfare. Our analysis suggests that the argument that strict compensation requirements
are necessary to achieve efficiency is flawed on two grounds. Firstly, in a context similar to that
used by Blume, Rubinfeld, and Shapiro (1984), we show that full market value compensation
will generally be inefficient because it will cause firms to over-invest. Secondly, we show that
efficient regulation only requires that the host internalizes the investor’s welfare at the relevant
margin.

As was shown by Miceli and Sergeson (1994), given full information, efficient investment
and regulation can be achieved if the host pays full market compensation when they regulate
inefficiently, and no compensation otherwise. That is, full market value compensation can be
efficient if used in combination with an efficient police-powers carve-out. However, in the
case where the social value of the regulation is private information for the host, there is error
in determining when the host has regulated efficiently. This means that the host will regulate
and be required to pay compensation with positive probability, even when an efficient police-
powers carve-out is used. In this case, full market value compensation will once again lead
to over-investment. An alternative compensation rule which achieves efficient investment re-
quires compensation proportional to the expected value of the investment, less the cost of the
investment.

The family of efficient compensation schemes ranges from no police-powers carve-out
(compensation is always paid) to large carve-outs (where compensation is rarely paid). The
existence of some, non-trivial, carve-out reduces the host's expected compensation and thereby
increases its expected welfare. The carve-out thus transfers welfare from the foreign investor
to the host. Under a range of assumptions regarding the tribunal’s information about the social
benefits of the regulation, a broader carve-out always lowers the expected transfer, so a broader
carve-out benefits the host.

We also consider the interaction of expropriation conditions with national treatment require-
ments which appear in many international investment agreements. An efficient compensation
scheme benefits foreign investors relative to domestic investors; the efficient scheme transfers
surplus from the host to the foreign investor. Thus, an efficient compensation scheme creates
“unlike circumstances” for the foreign and domestic investors. Application of the National
Treatment clause needs to recognize this difference.
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Appendix

Domestic firm takes regulation probability as endogenous

In this case, the firm’s first order condition is
—Fe(q,k) + (1= F)C'(k) + F' (S(k)) S'(k) (7 (k) — C (k)) =1 (17)

Comparing equation§|(1) ar[d (17) we see that in order to induce the optimal level of investment
it is sufficient to set

(1= F)C'(k) + F'(S(k)) S'(k) (z (k) — C (k)) = 0.
Divide by 1 — F', use the definition of the hazard andS’ = —¢,, to write this condition as
C'(k) = a(k)ex(k, q) (m (k) — C(k)) . (18)

Given a boundary condition, such @0) = 0, we can solve the ordinary differential equation
(18) to obtain a unique compensation rule. We then need to confirm that this compensation
rule leads to a concave problem for the firm. We have the following

Remark 8 Suppose that some investment is necessary for production, saqthat S(0) = 0,
and7’ (0) > 0. The boundary conditiofi’(0) = 0, equation[(1B) and the previous assumption
that £(0) > 0 (so thata (0) > 0) imply thatC”(0) = «(0)ck(0,¢(0))7’ (0) < 0. This
inequality and equatior] (18) imply that (k) is a negative and decreasing function for all
k>0

Although the “first order approach” above does produce an efficiency-inducing compensa-
tion scheme (subject to concavity), its complexity makes its usefulness doubtful. To solve the
ODE we need to know the cost and demand functions (in order to be able to compute the equi-
librium ¢(k)). In contrast, implementation of a linear scheme simply requires knowing profits
and investment costs for the observed valué.oHowever, in general, the linear scheme can-
not implement efficient investment when the firm recognizes that regulation is endogenous. To
confirm this claim, substitute the linear scheme into equaftion (18) to obtain an equation involv-
ing the two parameter§ ~ that must hold identically irk; satisfaction of this identity would
require very special primitive functions.

4Equation [(1B) and”(0) = 0 imply thatC” (0) = 0. Concavity atk = 0 implies thatC' < 0 in the
neighborhood of: = 0. WheneverC' < 0 the right side of equatiofi (18) is negative,Sa@ontinues to decrease
ask increases.
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Proof of Proposition[]]

Proof. Part(a) Since we consider only compensation schemes that induce efficient regulation,
regulation will occur if and only iff > S(k). Thus the ex ante probability the host will have
to pay compensation is

R(k.x (k:p)) = /S:)G<%p)) J(H)dH = (19)
dr - ™ (x(k;p) Xo (K p)
dp /S(k)g( H ) H J(H)dH.

The expected level of compensation is therefore

)

T(p) = 0 (x (ks ) = L0
G (e

x(ksp
S(k)

where the equality uses equatiph (8). With this definition

v i ) B (S) S v, )
(c () (c ()

(k;p)\ [~ (k;p)\ f(H)dH (k;p)y 1 [™ (k;p)
[G(Xsae? )fsmg(x i ) i _Q(XS@? ) 5 /s<k>G<X i )ﬂH)dH}

The coefficient of the term in square brackets is negatiyéX; p) < 0), so the sign off” (p)

is the negative of the sign of the term in brackets. This term can be written as

x(k;p) x(k;p)

G(Xs(’f,;ﬁ)) /°° . <X(k;,0)) <9< H ) X (ksp) 9<S<k> > X(k5p)) f(H)dH. (20)

X (kip) s H G (@) H G (@) S (k)

Defining > = X2 andz = X%, thenT” (p) < 0 iff inequality ) is satisfied.

Part (b) A sufficient condition for inequality] (11) to be satisfied is that the integrand in the

expression is positive, i.e.

x(k3p) x(k;p)
g( H ) X (ksp) 9<S<k> ) x (k; p)
6o\ H w0 Sk (21)
X\7ip X\Rp
G () ¢ (%)
for all H > S(k). Recalling definitions = X%2) andz = Xé’(“k’)’) then H > S(k) implies
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Z > z. \We can write the left side of inequality (21) as

1) 98- o)~ u(a).

GETGE

If 11 is a decreasing function, inequalify {21) is satisfied.

Alternative Mechanisms

An alternative to the carve-out is to require strict compensation, and to tax the foreign firm in
order to induce the efficient level of investment. If the firm has to pay an ad valorem tax of
1;{’ ~ on each unit of capital, and receives compensation whenever regulation occurs, its first
order condition,

1
':%:E(F*W'—T):(),

results in the optimal level of investment. This alternative requires foreign firms to pay an up-

™

front tax that is not levied on domestic firms, and therefore runs afoul of the National Treatment
provision.

The transfer (from the host to the foreign investor) under the tax could be greater or smaller
than the transfer under a carve-out scheme. Under the tax scheme foreign gross profits are

1
E(F*’/T—Tk),

i.e. they are(%) x 100% higher than gross profits of domestic firms. Under the carve-out

scheme, the foreign gross profits @Egﬂ—m x 100% higher than the domestic gross profits.

The former exceeds the latter if and only if

(1— F*) (F* — k)
F*

> T, (22)

here we again set = 1 by choice of units, so'k equals investment costs as a fraction of
variable profits. For the exponential example, where the maximum valGeisfl — F™,
inequality [22) is not satisfied whehis close tol (i.e. the carve-out is small). Using the
numerical values in Examplg 2, where the minimum valug'ag 0.0748, equation[(2R) is
satisfied ifd is sufficiently large (i.e. the carve out is large) arid < 0.228. Thus, depending

on the magnitude of the carve-out and the ratio between investment costs and variable profits,
the tax scheme might be either more or less costly for the host. Of course, a two-part tax,
involving a lump sum transfer from the investor to the host, can be used to alter the distribution;
this transfer would certainly violate rules of National Treatment.

22



References

BEEN, V., AND J. C. BEAUVAIS (2003): “The Global Fifth Amendment? NAFTA's Investment
Protections and the Misguided Quest for an International ‘Regulatory Takings’ Doctrine,”
New York University Law Reviewp. 30-143.

BLUME, L., D. RUBINFELD, AND P. SHAPIRO (1984): “The taking of land: When should
compensation be paidQuarterly Journal of Economi¢®9, 71-92.

FISCHEL, W., AND P. HAPIRO (1989): “A constitutional choice model of compensation for
takings,”Journal of Legal Studied7(2), 269—-293.

HERMALIN, B. (1995): “An Economic Analysis of TakingsJournal of Law, Economics, &
Organization 11(1), 64-86.

MICELI, T., AND K. SERGESON(1994): “Regulatory takings: When should compensation be
paid?,”Journal of Legal Studie3, 749-776.

NOSAL, E. (2001): “The taking of land: market value compensation should be phdrhal
of Public Economics32(1), 431-443.

TSCHEN, A. (1999): “Chapter 11: The Efforts to Define Expropriatio@urrents: Interna-
tional Trade Law Journalpp. 50-68.

TURK, J. (2005): “Compensation for “Measures Tantamount to Expropriation” under NAFTA:
What it Means and Why it Matterslhternational Law & Management Reviepp. 41-62.

23



	Introduction
	Compensation of domestic investors
	Regulation of foreign investors
	The regulation stage
	The investment stage

	National treatment
	Conclusion

