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1. Introduction

Attempts to reduce non-tariff barriers to trade are currently at the heart of
international trade negotiations. The arguably most difficult issue in this area
is trade disputes over national product standards. The usual pattern is that a
country introduces a new product standard applying to all sales of particular
goods in the domestic market, which is justified as necessary for consumer or
environmental protection. Foreign firms exporting to the domestic market,
however, challenge the standard as a ‘disguised barrier to trade’ or simply
‘green protectionism,’ the exact meaning of these phrases clearly being hotly
disputed.

One prominent example is the ‘beef hormones’ dispute between the
European Union and the United States. After allegations that the consumption
of beef from cattle that have been treated with growth hormones could pose a
risk to human health, the EU banned the sale of all hormone-treated beef in
January 1989. In the United States the hormones in question continue to be
allowed and are widely used. The United States has repeatedly challenged the
ban as not based on the available scientific evidence and therefore constituting
a disguised barrier to trade. The EU defends the ban on the grounds that it has
the right to implement whatever regulation it considers necessary to protect
European consumers.1

Many similar cases have kept trade negotiators busy. The United States and
Japan, for example, have long argued about appropriate standards for food
additives. Similarly, the member countries of the EU have in the past had an
intense struggle over emission standards for cars. The continuous introduction
of new production technologies, such as genetically modified food, also makes
it unlikely that opportunities to disagree about appropriate product standards
will decline in the future.

From the anecdotal evidence one can distill three stylized facts. First, there
is usually some genuine uncertainty about the environmental or safety benefits
of the disputed regulation. Scientific consensus can rarely offer near certainty
about the likely damage a product could cause, in particular in the early phase
after initial allegations of harm. Second, there tends to be substantial asym-
metric information between policy makers and the general public. Given the
complexity and number of such disputes, it is unlikely that voters will find it
optimal to be as well informed about the scientific evidence as government
agencies. Finally, even though the product regulation is usually applied in a
non-discriminatory way to both domestic firms and foreign firms exporting to
the domestic market, the immediate cost impact of the regulation is usually
non-uniform, with higher costs falling on foreign firms exporting to the
domestic market. In the beef hormones case U.S. producers would, for

1 For a more detailed summary of this and other trade disputes over product standards see
Vogel (1995) and Esty (1994). Engel (2000) contains an extensive case study of the BSE
crisis and a dispute between Venezuela and the United States.
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technical reasons, have to bear substantial additional costs if they wanted to
supply the European market with hormone-free beef while maintaining the use
of these hormones for the U.S. market. In other cases, the new product
standard also tends to change the relative cost structures of foreign firms
exporting to the domestic market and domestic firms in favour of domestic
firms, which is the very basis of the trade barrier argument.

The purpose of this paper is to develop a two-country political economy
model that can explain such disputes over product standards and to build on
the stylized facts introduced above. The basic mechanism that drives our
results is simple. Some politicians would like to subsidize a local industry.
However, this is not in the interest of the majority of the population.
Politicians can use two different instruments to support the local industry.
They can either use an efficient direct transfer or manipulate a product stand-
ard. In line with the stylized facts, we assume that the optimal level of this
standard is uncertain. Faced with this choice, politicians, who are electorally
accountable for their policy choices, will sometimes prefer to use the product
standard to protect the local industry. The reason is that the uncertainty about
the optimal level of the standard allows the politician to disguise his transfer,
which in turn reduces the electoral penalty for his policy choice.

This mechanism has a number of interesting implications. First, we show
that politicians’ use of the product standard as a disguised transfer can explain
the observed pattern of trade disputes. There exists a political equilibrium in
which the importing country sets a stricter product standard than the exporting
country. Second, such a difference in standards can be due either to an
excessively strict standard in the importing country or to a too lax standard
in the exporting country. Interestingly, both of these cases are observationally
equivalent in the model.

The interaction between environmental policy and international trade has
been the subject of a large literature over the last decade. See, for example,
Copeland and Taylor (2003), Rauscher (1997), and Sturm (2003) for recent
surveys. However, the possibility that product regulations could become dis-
guised barriers to trade, which has been discussed widely among policy makers,
has received little attention in this literature. Notable exceptions are Esty
(1994), Laplante and Garbutt (1992), Sorsa (1995), and Engel (1999), who
informally discuss the problem of product regulations as disguised barriers to
trade and possible solutions.

Fischer and Serra (2000) present an international duopoly model with
perfect information. The home government is welfare maximizing and unilate-
rally imposes a product standard. Their main result is that, in the absence of
other policy instruments, a product standard can be used as an indirect trade
policy to shift rents from the foreign to the domestic firm. Similar models are
also analysed in Copeland (2001) and Tian (2003). Copeland (2001) explores to
what extent a national treatment rule can prevent the home government from
manipulating the product standard in favour of the home firm. Tian (2003)
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shows that imposing a more stringent product standard on imports may not
increase the profits of the home firm. She then introduces a political support
function for the home government and characterizes under what circumstances
a tighter product standard for imports increases political support in the home
country. Our paper, in contrast, presents a political agency model that stresses
the importance of imperfect information in disputes over product standards
and explicitly models the interaction between the home and foreign
government.

There is also a small literature on the political economy of environmental
policy in an open economy. Fredriksson (1997) and Aidt (1998) are two
examples that analyse the choice of emission taxes in a small open economy
within a common agency framework. Hillman and Ursprung (1992, 1994)
introduce an environmental lobby into a lobby model of trade policy forma-
tion. In their model the environmental lobby tries to influence trade policy to
reduce emissions, while more direct environmental policy instruments are
assumed to be absent. In contrast, in this paper distortions of environmental
policy are at the centre of the analysis.

The idea that politicians may have an incentive to use inefficient instruments
to make disguised transfers to particular groups in the population has a long
tradition in the ‘Virginia School’ of political economy. See, for example, the
arguments in Tullock (1983, 1989). This idea was formalized by Coate and
Morris (1995), who assume that voters are rational but imperfectly informed
about the consequences of different policies. Our approach to modelling the
uncertainty about the optimal product standard is very similar to the set-up in
Coate and Morris (1995). In contrast to them, we consider a two-country
model with yardstick competition between the politicians.2

2. The model

2.1. Economic environment
The economy is modelled as a specific-factors model. Two large countries,
home and foreign, trade a numeraire good n and good x. There are two factors
of production, labour and a specific capital stock. Each country is populated
by a politician, a representative producer, and a representative consumer, who
represents the majority of the population. The two countries are symmetric
unless otherwise stated and only the home country will be described. All
foreign variables carry an asterisk.

The home representative consumer supplies L units of labour and has the
quasi-linear utility function

2 Besley and Case (1995a, 1995b, 2003) and List and Sturm (2006) provide empirical evidence
from gubernatorial elections in the United States for the explanatory power of political
agency models. Alesina, Baqir, and Easterly (2000) and Alesina, Danninger, and Rostagno
(2001) present data on public employment that are consistent with the disguised transfer
mechanisms modelled by Coate and Morris (1995).
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U ¼ nþ uðxÞ; ð1Þ

where x is consumption of good x. We assume that u0 > 0 and u00 < 0. The
politician and the representative producer consume only the numeraire good.
The consumer price of good x is p and the producer price is pp. The numeraire
good is produced with a constant returns to scale technology, which uses one
unit of labour to produce one unit of output. Good x is produced with the
technology

qx ¼ fðlx; kÞ; ð2Þ

where qx denotes home output of good x, k is the specific capital stock, and lx
is the amount of labour that is used in the production of good x in home. The
production function is assumed to have constant returns to scale and dimin-
ishing returns to each factor. The returns accruing to the two specific capital
stocks are earned by the local producer in each country and are denoted � and
�*, respectively. We assume that labour supply is sufficiently large to always
ensure positive production in the numeraire sector. To generate trade flows, we
assume that the two otherwise identical countries differ in their endowment
with the specific capital stock, which is assumed to be larger in the foreign
country. This implies that the foreign country has a comparative advantage in
good x and exports it under free trade.

Consumption of good x causes damage. This damage has a number of
important properties. First, it is only caused by the consumption of units of
good x that come from foreign production. Consumption of such units in
home and foreign is denoted xF and x*F, respectively. This assumption is an
extreme way of capturing the stylized fact, introduced above, that the impact
of the product regulation is generally non-uniform, with higher costs falling on
foreign firms exporting to the domestic market. In a more general model the
damage would be caused by both domestically and foreign-produced units of
good x, and the non-uniform impact would be generated by different abate-
ment costs in the domestic and foreign industries.

Second, the damage is uncertain. Damage depends on a state of nature � 2
{�0, �1}. Expected damage D in the home country is

Dð�; xFÞ ¼ �xF: ð3Þ

With probability �, damage is proportional to consumption of units of x from
foreign production, and with probability (1 � �) there is no damage. Damage
is measured in units of the numeraire. We assume that �0 < �1 and refer to �1
as the ‘high risk’ and �0 as the ‘low risk’ state. The uncertainty about the
harmfulness of xF captures the idea that the scientific consensus offers only a
probability estimate of the likely damage. Note that it is never possible to infer
ex post the state of nature � from the realized damage.

Third, at least part of the damage is an externality. If damage due to
consumption of units of xF were entirely private costs, then there would be

568 D.M. Sturm



no obvious reason for government intervention. However, as long as some part
of the damage is external, there remains a role for government intervention,
which is what we observe in practice. We will make the simplifying assumption
that the damage is a pure externality. It would not be difficult to extend the
model so that some part of the damage is private costs.3 Finally, we also make
the simplifying assumption that the damage is borne only by the consumer, not
by the producer and politician.

Damage can be avoided with the help of an abatement technology. The
expected damage of foreign produced units xF can be reduced to zero at
constant marginal costs of a units of labour per unit of xF treated. The
abatement activity can be thought of either as a separate sector or as an
extra production cost incurred by the foreign x industry for output shipped
to a market that requires the application of the abatement technology.

There are twopolicy instruments.The first policy instrument is the environmental
policy E 2 {N, P}. The policy maker can implement a product standard P, which
requires that all foreign-produced units of good x are treated with the abatement
technology before they are sold in the localmarket. The alternative optionN is to do
nothing. If the domestic politician, for example, implements the product standard
(E ¼ P) while the foreign politician decides to do nothing (E* ¼ N*), then all
foreign produced units of x that are exported to the home country are treated with
the abatement technology, while any units sold in the foreign market remain
untreated. The second policy instrument is a lump-sum transfer T to the producer.
This transfer is financed by a lump-sum tax on the consumer.

2.2. Optimal policy and profits
The welfare consequences of implementing the product standard P in the home
country can be evaluated with the following welfare function,

W ¼ CSþ ��Dð�; xFÞ; ð4Þ

where CS is consumer surplus. The optimal environmental policy clearly
depends on the relative magnitude of the damage parameters �0, �1 and the
abatement costs a. If a is, for example, sufficiently large relative to �0 and �1,
then it would never be optimal to use the abatement technology. To ensure
that there is an interesting policy problem we make the following assumption:

ASSUMPTION 1. �1 (�0) is sufficiently large (small) relative to the marginal
abatement costs a that (not) implementing the product standard is the welfare
maximizing policy in both countries if � ¼ �1(� ¼ �0).

This assumption implies that there is a simple optimal policy, which will be
the benchmark against which we compare the outcome of the political process.

3 A technical issue is that it may seem odd that there can be an externality even though there
is only one representative consumer. However, it would not be difficult to introduce many
identical consumers who impose an externality on each other.
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If politicians only maximize social welfare, then there would never be any
disagreement about the product standard between the two countries. Both
countries would implement the product standard if expected damage is high
(� ¼ �1) and not do so otherwise.4

The product standard also affects the profits of the domestic and foreign
industry in a straightforward way. Implementing the product standard in the
home country increases the costs of exporting to the home country. As a result,
the domestic price of good x will increase, while the (producer) price in the
foreign country will decrease until p ¼ pp ¼ p*p þ a. As profits are an increas-
ing function of the producer price, this implies that the profits of the producer
of good x in the home country increase, while those of the producer in the
foreign country fall.

Application of the product standard in the foreign country increases the
cost of supplying its local market for the foreign industry. As a result, the
foreign producer price for good x will decline, while the foreign consumer price
will increase until p* ¼ p*p þ a, which reduces the profits of the foreign indus-
try.5 Finally, in response to the increased costs of supplying its local market the
foreign x industry will increase its exports, which will reduce the profits of the
home x industry. The results of this discussion are summarized in the following
lemma.

LEMMA 1. Implementing the product standard in the home country increases
the profits of the domestic industry that produces good x and reduces those of
the foreign industry. Implementing the regulation in the foreign country
reduces the profits of both the domestic and the foreign industry that
produces good x.

3. The political system

The political system is modelled in the spirit of the political agency literature.
We consider a two-period model. The structure of the domestic and foreign
political system are identical.

4 The preferred policy of the consumer may not coincide with the welfare maximizing policy,
since he does not earn the returns to the specific capital stock. If �1 is sufficiently large and
�0 sufficiently small relative to a, then we can abstract from such straightforward
complications.

5 Note that in the case where only the foreign country implements the product standard, it
is not possible for the foreign x industry to entirely avoid using the abatement technology
by selling its entire output in the home country, while the foreign country would be
supplied by the home x industry. As we assume that the two countries are symmetric,
foreign has a comparative advantage in good x and the abatement castes are sufficiently
small to not prohibit trade entirely, the foreign x industry will always sell parts of its output
in its local market and arbitrage therefore ensures that p ¼ pp ¼ pp* ¼ pp*� a.
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3.1. Politicians
Politicians come in two types, ‘good’ and ‘bad.’ A good politician is a straight-
forward person who always implements the welfare-maximizing environmental
policy and does not make any direct transfers.6

A bad politician’s preferences are more interesting. His per period utility
function is vb(W, � þ T ); that is, the income of the local producer enters his
utility not only as one component of welfare, but also as an additional argu-
ment. We assume that vb is smooth, increasing in welfare, and strictly concave
in both arguments. Furthermore, we assume that it is increasing in � þ T at
T ¼ 0 but decreasing above some higher level of income of the local industry;
that is, a bad politician would like to transfer some resources to the local
producer but not an infinite amount. There are no explicit micro-foundations
for these preferences. One possible justification would be that the bad politi-
cian is susceptible to bribes from the well-organized producer lobby. We also
assume that bad politicians discount second-period utility with the discount
factor �.

Since welfare and profits are a function of the environmental policy choice,
we can write a bad politician’s per period utility function as vb(W(E, E*, �),
�(E, E*) þ T) or simply vb(E, E*, T, �). The key assumption about the
preferences of a bad politician is as follows:

ASSUMPTION 2. It is the case that  1 > 0 and  *
1 > 0 with

 1 ¼ vbðP;N*; 0; �0Þ � vbðN;N*; 0; �0Þ

 *
1 ¼ v*bðP;N*; 0*; �1Þ � v*bðP;P*; 0*; �1Þ:

This assumption says that, given that no direct transfer has been made, for a
bad domestic (foreign) incumbent the increase in income of the local producer
more than compensates the loss in welfare caused by the unwarranted (non)
implementation of the environmental policy in the ‘low risk’ state �0 (‘high
risk’ state �1). The size of  1 and  

*
1 is a measure of the relative weight that a

bad politician attaches to welfare and the income of the local producer. Large
values of  1 and  *

1 imply that he attaches a low weight to social welfare. If
assumption 2 did not hold, then bad incumbents would not really be harmful,
since they would never want to abuse the environmental policy.

Finally, we introduce a measure of the re-election incentives of the incum-
bents in the first period. Let T̂ be the direct transfer that maximizes a bad
domestic politician’s utility for given environmental policy choices E and E*
and state �. That is:

6 The simple modelling of the good politician could be relaxed at the cost of some more
complexity, as is done in Coate and Morris (1995). However, all interesting equilibria
of such a more general model involve the good politicians maximizing welfare and not
making any cash transfers, which would have to be ensured through restrictions on the
preferences of good politicians.
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T̂ðE;E*; �Þ ¼ argmax
T

vbðE;E*;T; �Þ: ð5Þ

The resulting utility level is denoted v̂b(E, E*, T̂, �). Similarly T̂* is the optimal
transfer for a foreign bad politician, which results in utility v̂*bðE,E*,T̂*,�Þ. Now
define  2 and  

*
2 as

 2 ¼ min
E; E*; �

f�v̂bðT̂Þ � ½v̂bðE;E*; T̂; �Þ � vbðE;E*; 0; �Þ�g ð6Þ

 2* ¼ min
E; E*; �

�v̂*bðT̂*Þ � v̂*bðE;E*; T̂*; �Þ � v*bðE;E*; 0*; �Þ
� �� �

: ð7Þ

The term v̂b(E, E*, T̂, �) � vb(E, E*, 0, �) in square brackets in equation (6)
is the utility that a bad domestic politician forgoes if he does not implement the
direct transfer in the first period as a function of E, E*, and �. This is
subtracted from the maximal discounted second-period payoff of the domestic
incumbent �v̂b(T̂), which is a function only of T̂, since – as discussed below –
there is no environmental policy problem in the second period. Hence,  2 and
 *
2 are a lower bound on the re-election incentives of the incumbents. Large

values of  2 and  *
2 correspond to large re-election incentives for the incum-

bent. In this case, discounted maximal second-period payoff of a bad politician
is large relative to the utility that he forgoes by not implementing his preferred
transfer in the first period.

3.2. Timing of events and information structure
The timing of the game is summarized in figure 1. At the beginning of the first
period, nature moves and selects the type of the incumbent in each country.
Their own type is private knowledge of each incumbent. Then all agents receive
a noisy signal �I and �*I with 0 < �*I , �I < 1 of the type of the incumbents.
The value of �I and �*I is the probability that the domestic and the foreign
incumbent, respectively, is good and will also be referred to as an incumbent’s
initial reputation. Then nature moves again and selects the state �. With
probability �, which is also common knowledge, the state is �1.

Nature selects 
the type of the
incumbent in
each country

(private knowledge
of each incumbent)

1. period 2. period

Nature selects 
the state θ

(private knowledge
of the incumbents)

Damages are 
observed

Election in 
each country

Policy 
making

time
Policy 
making

Game 
ends

FIGURE 1 Timing and information
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The key informational assumption is that the realization of � is observed by
only the two incumbents. This captures the idea that the incumbents have an
advantage in assessing the scientific evidence on the riskiness of the externality.
They can, for example, commission a study which reveals the state � but the
results of this study cannot be credibly conveyed to the voter. Furthermore, the
assumption that both incumbents observe the state � ensures that any disagree-
ment between the politicians about the optimal policy is not caused by different
information about the state of nature.

After observing the state of nature, the two incumbents simultaneously
implement their environmental and transfer policies. At the end of the first
period the realized damage is observed by all agents and there is an election in
both countries. The voter in this election is the representative consumer, who
represents the majority of the population. The election is a contest between the
incumbent and a challenger. The domestic and the foreign challenger have
initial reputations �C and �*C, respectively, which are the voters’ beliefs of the
probability that the challengers are of the good type. The challengers’ reputa-
tions are drawn from a common cumulative distribution function G(�), which
is smooth and increasing and satisfies G(0) ¼ 0. The winner of the election is in
office in the second period. For simplicity, the only available policy instrument
in the second period is the direct transfer. Then the game ends.

3.3. Equilibrium definition
A political equilibrium in this model is a perfect Bayesian equilibrium of the
game between the politicians and the representative voters. A strategy for each
type of politician is a function that specifies the probability with which he
implements the two policies as a function of the realization of �, his own type,
the realization of �I and �

*
I and time. A strategy for the representative voter in

each country consists of two parts. The first part is a set of beliefs about the
quality of the incumbent, which are generated by Bayes’ rule where possible.
The second part is a rule that specifies the probability with which the voter
re-elects the incumbent as a function of the reputation of the challenger and the
updated beliefs about the incumbent.

4. Political equilibrium

The game will be solved backwards in the usual way. The political equilibrium
in the second period is straightforward. In the second period, bad politicians
are no longer constrained in their behaviour by re-election concerns. A bad
politician in the home country maximizes his utility by implementing his
preferred transfer T̂, which results in utility v̂b(T̂). Similarly, a bad foreign
politician will chose T̂*, which results in utility v̂*bðT̂*Þ.

The political equilibria in the first period are more interesting. In particular,
we will show that there is an equilibrium in which the home country, which
imports good x, implements the product regulation, while the foreign country
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does not do so. The first-period equilibrium strategies in this equilibrium are as
follows. Bad domestic politicians always implement the product regulation
regardless of the state � and do not use the transfer T. Bad foreign incumbents,
in contrast, never implement the product regulation and also do not use the
transfer T*.

For these equilibrium strategies, updated beliefs � of the voter in home
about his incumbent if the product standard was implemented in home but not
in foreign, if no direct transfers have been undertaken, and if damage has
occurred, denoted as �D, are

�ðP;N*;0;0*; �DÞ ¼
�I 1��*I
� �

��1
� �

�I ð1��*I Þ��1
� �

þð1��IÞ
�*I ð1��Þ�0

þ 1��*I
� �

f��1þð1��Þ�0g

2
4

3
5
:

The numerator of this expression is the probability that a good domestic
incumbent would have generated the track record (P, N*, 0, 0*, �D). The
denominator is the probability that this track record is generated at all.
Beliefs for the track record (P, N*, 0, 0*, 0) and the beliefs of the foreign
voter for these two track records are very similar.

These beliefs have a number of intuitive properties. First, it is not difficult to
verify that @�/@�I > 0 and @�=@�*I < 0; that is, updated beliefs of the domes-
tic voter are increasing in the domestic incumbent’s initial reputation and
decreasing in the foreign incumbent’s initial reputation. Similarly, it is also
the case that @�*=@�*I > 0 and @�*/@�I < 0. That updated beliefs are increas-
ing in the incumbent’s initial reputation is intuitive. That the updated beliefs
depend negatively on the reputation of the incumbent in the other country is
due to yardstick competition between the two incumbents. Voters observe both
incumbents’ policy choices and know that the same policy is appropriate in
both countries. Disagreeing with the other incumbent therefore becomes more
costly, in terms of a reduction in the voter’s updated beliefs about his incum-
bent, if the voter’s evaluation of the quality of the incumbent in the other
country increases.

Second, it is also not difficult to check that for the domestic incumbent �(P,N*,
0, 0*, 0) < �(P, N*, 0, 0*, �D) < �I; that is, updated beliefs about the incumbent
are always worse than the initial reputation if the two incumbents disagree over the
product standard. Similarly, �*ðP,N*, 0, 0*, �DÞ<�*ðP,N*, 0, 0*, 0Þ<�*I . The
reason is that disagreement can arise only if at least one incumbent is of the bad
type. Observing disagreement over the product regulation makes it more probable
that one’s own incumbent is bad, but not certain, since the disagreement could be
due to a bad incumbent in the other country.

As usual, Bayes’ rule can pin down only beliefs on the equilibrium path. For
the equilibrium strategies of bad incumbents direct transfers are an out of
equilibrium event. We make the mild assumption that out of equilibrium
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beliefs are zero in this case. The following proposition characterizes under
which conditions the strategies outlined above are an equilibrium:

PROPOSITION 1. For sufficiently high values of  1,  
*
1,  2,  

*
2 there exists a range

of initial reputations �I and �
*
I in which a strategy for a bad domestic (foreign)

incumbent always (never) to implement the product standard and for both incum-
bents not to make any direct transfers is a perfect Bayesian equilibrium.

The appendix contains a formal proof of this claim. To understand the
intuition for this result, consider the incentives faced by a bad domestic
incumbent in the ‘low risk’ state �0. Implementing the product standard and
the transfer are two alternative means of increasing the income of the domestic
producer for a bad politician. Everything else equal, he would prefer to use the
transfer to increase the producer’s income, since implementing the product
standard is distortionary in the low-risk state and even bad incumbents care
about welfare.

However, the re-election incentive can dominate this effect. As implement-
ing the transfer signals to the voter with certainty that the incumbent is of the
bad type, it entails certain electoral defeat. The electoral consequences of the
product standard are less severe. It also reduces the re-election probability of
the incumbent, but not all the way to zero. If bad incumbents in home attach a
low weight to social welfare (which corresponds to a high  1) and re-election is
sufficiently valuable (which corresponds to a high  2), then bad incumbents
prefer to distort the environmental policy to indirectly transfer income to the
local producer.

The political equilibrium characterized in proposition 1 differs markedly
from the policies that purely welfare-maximizing politicians would implement.
In this equilibrium, a bad domestic incumbent, for example, implements the
product standard even in state �0, when doing so is not optimal on welfare
grounds. We will refer to such an unwarranted implementation of the product
standard as ‘green protectionism.’ The environmental policy is implemented
not because of its environmental benefits, but as an indirect way of transfering
resources to the local industry.

Such green protectionism is a political failure in the sense of Besley and
Coate (1998), since we are below the constrained second-best utility possibility
frontier. Instead of implementing the environmental policy in state �0, the bad
politician could use the available transfer policy to pay the producer of good x
the equivalent of the increase in profits that he enjoys under the product
standard. This would leave the producer indifferent and make the consumer
better off. The politician’s first-period utility would also increase as welfare
increases, while the producer’s income would stay the same. The available
policy instruments could therefore achieve a Pareto improvement, but the
bad politician does not find it in his best interest to bring it about, owing to
the different effects of the two policy instruments on his re-election probability.
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Similarly, in the equilibrium of proposition 1, a bad foreign incumbent does
not implement the product standard even in the ‘high risk’ state �1. We will refer
to this underprovision of environmental policy as ‘environmental dumping,’
and it also constitutes a political failure in the sense defined above. Rather than
exposing the foreign consumer to the ‘high risk’ externality, the foreign politi-
cian could implement the product standard and compensate the foreign produ-
cer of good x for the fall in profits. This would increase the foreign consumer’s
utility and therefore also the foreign politician’s first-period utility.

We will refer to a situation in which the domestic politician implements the
product standard while the foreign incumbent does not as a ‘trade dispute.’
Such a difference in the environmental policy choice will result in mutual
accusations for two reasons. First, from lemma 1, we know that implementing
the product standard in the home country reduces the price of good x in the
foreign country, which is a deterioration in the terms of trade of the foreign
country. So both good and bad foreign politicians will oppose such a decision,
which reduces both the profits of the foreign producer and foreign welfare.
Second, there is yardstick competition between the two incumbents.
Disagreement over the environmental policy reduces the re-election chances
of both incumbents, because voters infer that at least one incumbent is of the
bad type. The politician who is distorting the environmental policy therefore
imposes a negative reputational externality on the other incumbent.

An interesting implication of the equilibrium characterized in proposition 1 is
that green protectionism and environmental dumping are observationally
equivalent from the perspective of the voters. If there is disagreement about
the appropriate environmental policy, then it is clear that one incumbent is
abusing the environmental policy. However, it is impossible for the voters to
distinguish between cases in which the domestic environmental policy is too
strict and cases in which the foreign environmental policy is too lax.

What is the importance of the yardstick competition between the two
incumbents for the results derived so far? The yardstick competition is a
constraint on bad incumbents’ (mis-)behaviour. Disagreeing with a very repu-
table incumbent in the other country carries a high re-election penalty in the
equilibrium characterized in proposition 1 and therefore becomes progressively
less attractive. An alternative assumption would be that voters cannot observe
policy choices in the other country. The appendix shows that in this case the
equilibrium characterized in proposition 1 becomes an equilibrium in a larger
parameter space. This is summarized in the following corollary:

COROLLARY 1. In a world without yardstick competition there exists a larger
range of initial reputations �I and �*I in which the strategies of proposition 1
form a perfect Bayesian equilibrium for any given values of  1,  

*
1,  2,  

*
2.

This corollary allows us to compare our results with those of Coate and Morris
(1995). The model without yardstick competition, where each country sets its
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policy in isolation, is very close to their set-up. This corollary therefore says
that the inefficiencies that Coate and Morris (1995) have identified are an
equilibrium in a smaller range of parameters in the presence of yardstick
competition between two incumbents, but they continue to exist.

5. Conclusion

This paper has addressed the growing number of trade disputes over product
standards. We have developed a two-country political agency model that can
generate the observed disputes over product standards as a political equili-
brium. The mechanism behind this result is that politicians, who are electorally
accountable for their policy choices, sometimes prefer to use the product
standard as a disguised transfer mechanism to support a local industry. The
model shows that trade disputes can be due to either an excessively strict
standard in the importing country or a too lax standard in the exporting
country, and both cases are observationally equivalent.

Appendix

Proof of proposition 1
Updated beliefs of the domestic voter after the first-period track record (P, N*,
0, 0*, �D) are in the main text. His beliefs after first-period performance (P, N*,
0, 0*, 0) are very similar. It is straightforward to verify that �(N, N*, 0, 0*, �D),
�(N, N*, 0, 0*, 0), �*(P, P*, 0, 0*, �D), and �*(P, P*, 0, 0*, 0) all are equal to
one. Similarly updated beliefs �(P, P*, 0, 0*, �D) and �(P, P*, 0, 0*, 0) are
equal to �I, and updated beliefs �*(N, N*, 0, 0*, �D) and �*(N, N*, 0, 0*, 0) are
equal to �*I . Track records (N, P*, 0, 0*, �D) and (N, P*, 0, 0*, 0) are out of
equilibrium events and therefore not constrained by Bayes’ rule. We assume
that beliefs of both the domestic and the foreign voter are equal to one in this
case, which is the most unfavourable assumption possible.

The re-election probability h (h*) of the domestic (foreign) incumbent before
damages are realized is

hðE;E*;T;T*; �Þ ¼ �Gð�ðE;E*;T;T*; �DÞÞ þ ð1� �Þ
Gð�ðE;E*;T;T*; 0ÞÞ

ðA1Þ

h*ðE;E*;T;T*; �Þ ¼ �Gð�*ðE;E*;T;T*; �DÞÞ þ ð1� �Þ
Gð�*ðE;E*;T;T*; 0ÞÞ;

ðA2Þ

which are a function of the indicated variables and �I and �
*
I .

To establish the existence of the equilibrium two deviations from the equili-
brium strategy have to be ruled out for each incumbent. First, given the other
incumbent’s strategy and the initial reputations �I and �*I , bad domestic
(foreign) incumbents must prefer P (N*) to N (P*), regardless of the state �.
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The payoff to a bad domestic incumbent of implementing P in state �0, when
both good and bad foreign incumbents always implement N* under the equili-
brium strategy is

vbðP;N*; 0; �0Þ þ hðP;N*; 0; 0*; �0Þ�v̂bðT̂Þ; ðA3Þ

which has to be greater than the payoff of selecting E ¼ N, which is vb(N, N*,
0, �0) þ �v̂b(T̂). This can be rearranged to yield

vbðP;N*; 0; �0Þ � vbðN;N*; 0; �0Þ > ½1� hðP;N*; 0; 0*; �0Þ��v̂bðT̂Þ: ðA4Þ

The left-hand side of (A4) is the gain in first-period utility of a bad incumbent if he
implements the environmental policy (E ¼ N) if E* ¼ N* and � ¼ �0. The right-
hand side of (A4) is the resulting reduction in his re-election probabilitymultiplied
by the discounted second-period payoff �v̂b(T̂). As h(P, E*, 0, 0*, �0) � 0, there is
always a critical value of 1 (as defined in assumption 2) above that this inequality
holds. The same critical value of 1 ensures that very similar inequalities holdwhen
the state is �1 orE* ¼ P*. IfE* ¼ N* and the state � ¼ �1, then the left-hand side
of (A4) would be replaced with an even larger term and the right-hand side would
be smaller, as the re-election probability after selecting E ¼ P is larger when
� ¼ �1. For E* ¼ P* and � ¼ �1 (which is the only other possible combination
of states and foreignpolicy choices under the equilibriumstrategies) the right-hand
side of (A4) would also be replaced with a smaller term, as h(P, P*, 0, 0*,
�1) ¼ �I > h(P, N*, 0, 0*, �0). Furthermore the left-hand side of (A4) would be
be replaced by a larger term, as the domestic price is lower ifE* ¼ P* rather than
E* ¼ N* (see the discussion in section 2.2), which implies that domestic welfare is
higher and profits are lower in this case. The strict concavity of vb in both welfare
and income of the local producer ensures that a bad domestic politician will now
have an even larger first period payoff from implementing the environmental
policy relative to the case where E* ¼ N* and � ¼ �1.

The same method can be used to rule out a foreign bad incumbent’s
preferring P* to N* in state �1 when both good and bad domestic incumbents
always implement E ¼ P under the equilibrium strategy. The payoff from
selecting E* ¼ N* is

vb*ðP;N*; 0*; �1Þ þ h*ðP;N*; 0; 0*; �1Þ�v̂*bðT̂*Þ: ðA5Þ

This has to be larger than the payoff from E* ¼ P*, which is
vb*ðP,P*,0*,�1Þ þ �v̂b*ðT̂*Þ. This yields

vb*ðP;N*; 0*; �1Þ � vb*ðP;P*; 0*; �1Þ
> ½1� h*ðP;N*; 0; 0*; �1Þ��v̂*bðT̂*Þ; ðA6Þ

which is very similar to (A4). A sufficiently large value of  *
1 ensures that (A6)

holds. Very similar arguments to those for the case of a bad domestic incum-
bent establish that the same  *

1 ensures that (A6) also holds when E ¼ P and
� ¼ �0 or E ¼ N and � ¼ �0.
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The second possible deviation from the equilibrium strategy would be for
bad incumbents to make a direct transfer in the first period. For a bad
domestic incumbent in state �0, the payoff under the equilibrium strategy is
(A3), which has to be larger than v̂b(N, N*, T̂, �0), the payoff of selecting a
first-period direct transfer. This implies that

½hðP;N*; 0; 0*; �0Þ��v̂bðT̂Þ > v̂bðN;N*; T̂; �0Þ � vbðP;N*; 0; �0Þ ðA7Þ

has to hold. Assumption 2 implies that vb(P, N*, 0, �0) > vb(N, N*, 0, �0), and a
sufficiently large  2 (as defined in the main text) therefore ensures that this
inequality is satisfied. Very similar arguments can be used to show that the same
critical value of  2 that just satisfies (A7) is also sufficient to rule out a deviation
from the equilibrium strategy if E* ¼ N* and � ¼ �1 or E* ¼ P* and � ¼ �1.

Finally, the same method can be used to rule out a bad foreign incumbent’s
wanting to deviate to a direct transfer in the first period. In state �1, his payoff
under the equilibrium strategy is (A5), and his payoff under the optimal direct
transfer is v̂b*ðP;E*; T̂*; �1Þ, which implies the following inequality:

½h*ðP;N*; 0; 0*; �1Þ��v̂*bðT̂*Þ > v̂*bðP;P*; T̂*; �1Þ � v*bðP;N*; 0*; �1Þ: ðA8Þ

Assumption 2 implies that vb*ðP,N*,0*,�1Þ > vb*ðP,P*,0*,�1Þ, and a sufficiently
large  *

2 therefore ensures that the inequality holds. As before, any value of  *
2

that satisfies (A8) also rules out deviations from the equilibrium strategy if
E ¼ N and � ¼ �0 or E ¼ P and � ¼ �0. QED

Proof of corollary 1
Let �(E, 0, D) denote the domestic voter’s updated beliefs about the quality
of his incumbent if the voter can observe only the policy choices in the home
country and there is no transfer. Similarly, let �*(E*, 0, D) be the equivalent
beliefs for the foreign voter if he cannot observe policy making in the home
country. It is straightforward to show that �(P,0,D) is increasing in �I, �(P,
0, D) ¼ �(P, N*, 0, 0*, D) if �*I ¼ 0 and �(P, 0, D) > �(P, N*, 0, 0*, D) if
�I* > 0. Similarly, it is also the case that �*(N*, 0*, D) is increasing in �I*,
�*(N*, 0*, D) ¼ �*(P, N*, 0, 0*, D) if �I ¼ 0 and �*(N*, 0*, D) > �*(P, N*,
0, 0*, D) if �I > 0. Now, suppose that there is a trade dispute, so E ¼ P and
E* ¼ N*, and that for the set of initial reputations �I and �

*
I and parameters

 1,  
*
1,  2,  

*
2 at least one of the inequalities (A4), (A6), (A7), or (A8) is

binding in the case where policy choices are observable in both
countries. If the policy choices in the other country are, instead,
unobservable, then the resulting improvement in voters’ assessment
of the quality of their respective incumbents will increases the incum-
bents’ re-election probability. This relaxes the inequalities (A4), (A6), (A7),
and (A8), and for given values of  1,  

*
1,  2,  

*
2 a larger set of initial

reputations �I and �
*
I would therefore satisfy these four inequalities. QED
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