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1 Introduction

In the early 1990s, many developing countries began to implement structural reforms. The
paths followed by those reforms have differed greatly across countries. For example,
Argentina underwent an aggressive structural reform process during the 1990s, but
eventually rolled back many of those reforms in the following decade after experiencing a
negative external shock and internal political instability. Brazil followed a less ambitious
reform path during the 1990s, and the election of a former trade union activist as president
in 2002 raised fears that its reforms might be reversed. Ultimately, however, there was no
roll-back, although the government did take on a more important role in the economy and
the privatization process slowed down. In the 1990s, Southern European countries
embarked on a reform process to bolster their bid to become part of the Eurozone. So far,
none of these countries has backtracked -and, in particular, none of them has renounced the
Euro- even after having been engulfed by a severe economic crisis and, in some cases, such
as Greece, coming under enormous internal political pressure for counter-reforms. Many
former communist countries in Eastern European started up a reform process in the 1990s
with a view to joining the European Union. Once they had entered the European Union, there
were fears that compliance with the reforms would diminish since the possibility of being
refused entry was no longer a threat. However, this has not proved to be the case so far.

Traditional schools of thought contend that the local institutional context is a fundamental
factor in accounting for these different paths. While there is little doubt that local institutions
play a very important role in determining the pace of structural reform, we argue that the
interaction between local institutions and international organizations should not be ignored.
When international organizations such the International Monetary Fund (IMF), the World
Bank and the European Union offer to provide countries with funding for the
implementation of structural reforms, they become important players in the eyes of local
politicians and, consequently, the reform path is shaped not only by local institutions, but
also by the incentives provided by those organizations. Traditionally, the focus has also been
on factors that promote or block reforms. While this is key to an understanding of the
political mechanisms behind a given type of reform, we argue that, in order to explain why
structural reforms take the paths that they do, we must also understand the logic of counter-
reforms.

In order to study the determinants of reform paths, including the role played by international
organizations in that regard, we develop a dynamic model of reform that incorporates the
following features: (i) Reforms are socially beneficial, but produce winners (the pro-reform
coalition) and losers (the anti-reform coalition); (ii) The government has to provide reform
opponents with at least partial compensation in order to succeed in passing reforms, but
there are economic and institutional limits to the resources that it can mobilize for that
purpose; (iii) The political landscape is unstable and, consequently, the government may
come under the control of pro-reform or anti-reform coalitions, with the result that there are
windows of opportunity for the introduction of reforms, but there are also windows of
opportunity for their reversal; (iv) Reversing reforms is costly for everybody, including the
anti-reform coalition; (v) International organizations provide funding for reforms and for
helping the government to avert reversals.



In the model there are two domestic groups, the pro-reform coalition and the anti-reform
coalition, and an international organization. In each period, the government, which is
controlled by one of the domestic coalitions, selects the level of structural reforms. When the
pro-reform coalition controls the government, it is possible to pass or sustain a previously
adopted level of reform, but only if a fraction of the anti-reform coalition is compensated for
the loses incurred during the period. There are two sources of funding for compensations.
First, the government can tax the pro-reform coalition up to a fraction of its gains in the
period. Second, the international organization provides funds to incentivize reforms. At the
begining of each period, the coalition that does not control the government has an exogenous
random chance of gaining political control. Everytime that this takes place, there is a window
of opportunity for reforms (when the pro-reform coalition gains control) or counter-reforms
(when the anti-reform coalition gains control) to be implemented. While reforms required
compensations, reversals are costly. A fixed cost of reversal must be paid by both domestic
coalitions. There are four key parameters in the model that capture domestic institutional
characteristics and international incentives to reform. The maximum tax that the
government can impose on the pro-reform coalition and the incentive schedule offered by
the international organization shape the revenue available for compensations. The fraction
of the anti-reform coalition that must be compensated shapes the expenditure on
compensations. Finally, the cost of reversal is the key parameter behind the anti-reform
coalition reversal decision.

Depending on the institutional characteristics of the country (i.e.,, domestic funds available
for compensations, the fraction of the anti-reform coalition that required compensation and
the cost of reversal), but also on the amount of funding provided by international
organizations and the terms and conditions attached to it, the equilibrium of the model
induces one of the following reform paths: first, a country may experience a full-fledged,
lasting reform that will never be reversed; second, a country may undergo a partial but
lasting reform; third, a country may go through cycles of reform and counter-reform.

As a benchmark, let us consider a situation in which there is no international intervention.
Whenever the pro-reform coalition controls the government, it tries to pass the most
ambitious reforms possible because current reform decisions do not affect future reversal
decisions. If the pro-reform coalition has to provide compensation to a significant proportion
of the anti-reform coalition, but it has the necessary funds to do so, the country may undergo
a full-fledged, lasting reform. Whenever the pro-reform coalition gains control, a
comprehensive reform can be implemented. The anti-reform coalition does not have an
incentive to introduce counter-reforms because it knows that compensations will cover a
significant portion of the “losers” and, hence, there is no point in incurring the costs involved
in reversing the reforms. When the pro-reform coalition must compensate a significant
proportion of the anti-reform coalition, but it does not have the required funds to do so, the
country experiences a partial but lasting reform. If there are not enough funds available to
buy off a large enough segment of the anti-reform coalition, then the pro-reform coalition
will not succeed in passing a full-fledged reform package. As a consequence, the pro-reform
coalition is forced to implement more modest reform measures, which may be disappointing,
but will also be less likely to be reversed. Finally, when the budget for compensation is large
relative to the proportion of the anti-reform coalition that must be bought off in order to pass
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areform, the country will be prone to cycles of reform and counter-reform. If the pro-reform
coalition has a large budget for paying out compensations and only a small fraction of the
anti-reform coalition must be co-opted in order to pass a reform bill, then the pro-reform
coalition will pass a very ambitious reform package. As a consequence, the majority of the
anti-reform coalition will be faced with an aggressive reform and receive no compensation.
In the short run, this is not an issue, but as soon as the anti-reform coalition has the chance
of regaining the control of the government, it will initiate a counter-reform process. Notice
that, ex ante, the pro-reform coalition may prefer to commit itself to select a more moderate
reform or to compensate a higher fraction of the anti-reform coalition than strictly
necessary, if this would avoid costly reversals. However, when the pro-reform coalition
controls the government, the reform chosen in any given period does not affect reversal
decisions in the future, which only depend on future expected levels of reform. The problem
is that the pro-reform coalition cannot credibly commit to implement a future level of
structural reform. In other words, the pro-reform coalition faces a commitment problem at
the time of selecting the level of structural reforms adopted.

When an international organization provides funds to promote and sustain reforms, more
ambitious reforms are passed, but reversals are also more likely. In other words, there is a
trade-off between the extent of the reform measures and their stability. Formally, we show
that the international intervention expands the region of the parameter space in which there
is a full-fledged, lasting reform in equilibrium and the region of the parameter space in which
there is a reversal in equilibrium. The logic is as follows. If the pro-reform coalition can use
external funds to compensate the anti-reform coalition, it is easier for it to pass a more
aggressive reform package. When a large part of the anti-reform coalition must be
compensated, reversal is not an issue and, hence, the reform remains in place indefinitely.
However, when only a relatively small proportion of the anti-reform coalition must be
compensated, the availability of international funds also makes the reversal of reforms a
more attractive option for the anti-reform coalition.

The model helps to explain the paths that reform efforts have followed in different countries.
Consider some examples. In the 1990s, Brazil launched a process of structural reform. The
government did not have the resources to compensate potential losers, who were powerful
and required generous compensation. Although international funds were available, the
amount of funding was not --given the size of the Brazilian economy and the political
strength of the potential losers-- enough to significantly accelerate the reform process. As a
consequence, Brazil implemented moderate, gradual reform measures. In 1999, the country
underwent a serious economic crisis and international financial institutions provided fresh
funds. A default on government debt was averted and the reforms were not reversed. In
2002, a left-wing party won the presidential election and fears of reversal spread. However,
there was no roll-back. In terms of our model, Brazil is an example of a country in which
partial, but lasting, reforms are in place. The reform measures were not reversed because
they were moderate and because the few losers received generous compensation. In
addition, the funds provided by the IMF and other institutions during the 1999 crisis may
also have helped to avoid a counter-reform.

At the beginning of the 1990s, Argentina had a very limited budget for compensating the
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potential losers in a reform process, but the pro-reform coalition succeeded in passing some
reforms by compensating only a small proportion of the losers. Access to external funds from
international organizations allowed the government to deepen its reform process. The
proportion of losers who were not compensated was, however, very high and, as a result, the
risk of reversal was also high. To deal with this risk, several strategies for increasing the cost
of reversal were considered (e.g., full dollarization to reduce the probability that the hard-
peg scheme could collapse (see Galiani, Heymann and Tommasi, 2003)). Following a severe
economic crisis, in 2002 the country defaulted on its external debt and devalued the
currency; at that point, a reversal of the reform process slowly began to occur. In terms of
our model, Argentina is an example of a country that is prone to cycles of reform and counter-
reform. Moreover, its instability has been exacerbated by the availability of external funding
for reform efforts.

During the 1990s, Greece embarked on a reform program. By the end of the 1990s, Greece
was able to fulfill the “Maastricht criteria”, and it joined the eurozone in 2001. Although the
government’s ability to compensate reform-process losers with its own funds was quite
limited relative to the segment of losers that required compensation, membership in the
eurozone facilitated the reforms while at the same time significantly increasing the cost of
reversal. During most of the 2000s, Greece did not deepen the reform process that it had
undertaken in the 1990s. Then, the financial crisis of 2009 triggered a severe recession, and
the country’s economic situation took a serious turn for the worse when it was revealed that
the government had been wrestling with a hefty fiscal deficit for quite some time and had
been falsifying its accounts. In 2010 and 2011, the European Union provided a bailout to the
Greek government in exchange for harsh austerity measures and the enactment of sweeping
structural reforms (privatizations and limits on free health care, for instance). In 2015, the
anti-austerity Syriza party came to power by promising to repeal the bailout programs. So
far, Syriza has not fulfilled its election promises and, more than six years after the start of the
economic crisis, Greece is still part of the eurozone. In terms of our model, Greece is a country
that, in the absence of international intervention, would have extremely moderate but long-
lasting reforms. With the incentives provided by the European Union, however, more
ambitious reforms became possible, but this also created incentives for their reversal.
Nevertheless, the increase in reversal costs driven by the adoption of the euro and the
provision of bailout funds by the European Union have so far impeded counter-reforms.

The three reform paths of Argentina, Brazil and Greece are depicted in Figure 1, where we
have plotted the changes seen in two indices of reform based on the current and capital
accounts of the three countries using data from the IMF (2008).



Figure 1: Reform Indices
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The model also generates interesting normative results. In particular, we explore the welfare
implications of the international interventions. If the international organization that is trying
to influence domestic policy is fully aware of the possibility of reversals, then the
intervention will always enhance the well-being of the country. However, if the international
organization does not take the possibility of reversals into account or miscalculates the
likelihood of such events, the intervention may induce an ambitious but temporary reform
process which may be reversed later on, thereby reducing the country’s well-being. Finally,
we show that an international organization that limits its role to that of providing funds to
promote reforms may have a worse effect than an internatioanal organization that does not
actively promote reforms but does assist the country with fresh funds when there is a risk of
reversal. In this sense, this extension of the model provides a political economy justification
for the approach followed by the IMF during the Brazilian crisis and the European Union
during the Greek crisis. At the same time, the extension casts some doubt on the wisdom of
the IMF’s actions during the Argentine crisis.

The literature on reform processes in developing countries is extensive. The political
economy of reform became a very popular research topic after the fall of the Berlin Wall and
the emergence of the Washington Consensus in the early 1990s. One crucial question shaped



this first wave of research on reforms: Why do countries fail to carry out efficiency-
enhancing policies? Thus, the focus was on understanding the mechanisms that block
reforms and discovering ways of overcoming them. Several theoretical models were
proposed that produce status-quo biases and implementation delays. In a seminal work by
Fernandez and Rodrik (1991), the authors propose that it is not the existence of winners and
losers in itself that blocks reforms, but rather uncertainty as to who will actually be winners
and who will be losers. Whenever winners and losers cannot be identified beforehand,
support for a reform may be weaker than it would be under complete information. Moreover,
these authors show that the role of uncertainty is asymmetric since, if a reform is adopted
and proves to be unpopular, it can be repealed while, if a reform is not adopted, there is no
revelation of information. Thus, the status quo prevails. This provides a rationale for the
irreversibility of many policies that are considered to be inefficient and for the failure to
implement efficiency-enhancing reforms. Alesina and Drazen (1991) and Drazen and Grilli
(1993) study the sources of delays in the implementation of reform measures. In their
scenario, delays or inaction are the result of a distributional conflict. Different groups in a
society do not agree on who should pay the costs of reform even when everyone agrees that
a change is necessary. This triggers a “war of attrition” among different groups that does not
end until one group concedes defeat and ends up paying the lion’s share of the reform’s costs.
Similarly, Laban and Sturzenegger (1994) argue that macroeconomic stabilization is delayed
until the situation reaches a point where one group is being hit so hard that it accepts
conditions that it would have rejected before the crisis had become so serious.>

As in Fernandez and Rodrik (1991), uncertainty about the distribution of the effects of the
reform plays an important role in our model. The difference is that, in their model, winners
and losers cannot be identified ex-ante while, in our model, winners and losers can be
perfectly identified, but winners do not need to compensate all the losers, and the losers are
therefore not sure whether they will receive compensation or not. As in Alesina and Drazen
(1991) and Drazen and Grilli (1993), we also stress the importance of the influence that
distributional conflict exerts on the dynamic of reforms. However, our focus is not on delays,
but on the extent and stability of reforms, and especially on the effect that international
organizations’ actions may have on these dimensions of the reform process. As a
consequence, our model emphasizes the inherent political instability of developing
countries’ reform processes, the role played by windows of opportunity for reform and
counter-reform, and the costs associated with reversals. Thus, we build on this literature by
incorporating two issues that, to the best of our knowledge, have not been systematically
introduced into the study of the political economy of reform. First, most of the literature has
focused on domestic factors that block or promote reforms. The role of external agents in the
reform process has not been completely ignored, but it has not been fully integrated into
reform models either. Second, not many studies have focused on the possibility that reforms

5 Regarding the factors that move a reform process forward, the answers are less clear. Part of the literature
on status-quo bias and reform delay deals with the issue as to whether economic crises are catalysts for reform.
As Rodrik (1996) points out, this is partly a tautological question: reform only becomes an issue when policies
are perceived to not be working properly, and a crisis may actually be the result of that inadequacy. However,
Rodrik (1994) also suggests that only under severe economic conditions does the efficiency gain from reform
outweigh the political cost of redistributing resources in a society. In this sense, only under exceptional
circumstances can microeconomic reform “sneak in” along with macroeconomic stabilization policies.



could be reversed.

Regarding the role of international organizations, Williamson (1994) points out that
international aid can help governments that are committed to a reform process to survive
long enough to introduce reforms but that, if international aid is channeled to governments
whose commitment to reform is dubious, then it may be counterproductive. In the same vein,
Rodrik (1996) discusses the mixed consequences that international aid may have on the pace
of reform. On the one hand, he argues that providing fresh funds to a government may
mitigate the short-term costs of structural reforms. On the other hand, those funds also
reduce the costs of doing nothing. In our model, a politically myopic international
organization that is not fully aware of the possibility of reversals may have a negative impact
on a country’s level of well-being. The mechanism, however, is not one in which international
aid ends up in the hands of governments that are not committed to the reform process.
Indeed, in our model, only the pro-reform coalition obtains funds from international
organizations, and it uses those funds to help it to pass more far-reaching reform measures.
The problem is that the pro-reform coalition could use these extra funds to pass an overly
aggressive reform by temporarily co-opting a small proportion of the anti-reform coalition,
which constitutes the perfect environment for a later reversal.

The literature on incentives for counter-reform includes a number of studies on the effects
that veto players can have on reforms and reversals. Cox and McCubbins (2001) argue that
veto players make reforms less likely, while Keefer and Stasavage (2003) argue that veto
players also make reversals less likely. The two findings share the same logic: the idea that
veto players defend the status quo. Gehlbach and Malesky (2010) show, however, that in the
presence of special interest groups, the existence of numerous veto players may facilitate
reform as well as making reversals less likely. As in Cox and McCubbins (2001), in our model
the anti-reform coalition plays the role of a veto player that can block a reform when the pro-
reform coalition controls the government. Moreover, the larger the proportion of the anti-
reform coalition that must be compensated in order for it to be possible to pass a reform, the
less ambitious the reform. Thus, we do not include a separate role for special interest groups
as in Gehlbach and Malesky (2010). In our model, the anti-reform coalition is also the player
that implements a counter-reform. This does not contradict Keefer and Stasavage (2003)
because the anti-reform coalition is not a veto player when it controls the government.®

While the literature on veto players and reform employs an essentially static model to study
how both reforms and reversals alter the status quo, we develop a fully dynamic model
which is capable of generating cycles of reform and counter-reform in equilibrium. In this
sense, works that have formally considered the dynamic links between present reforms and
future reform outcomes are closer to our model. For example, Dewatripont and Roland
(1992) model the impact of dynamic political constraints on optimal economic reforms, and
Dewatripont and Roland (1995) show that the sequence of reforms is crucial because each
particular reform affects the constituency that supports further reforms. Finally, our
modeling strategy draws on dynamic models of institutional change (e.g., Acemoglu and
Robinson, 2005).

6 Indeed, when the anti-reform coalition is in charge of the government, it is an unrestricted agenda-setter.



The rest of the paper is organized as follows. Section 2 presents the model. Section 3
characterizes the equilibrium of the model. Section 4 deduces the welfare effects of
international interventions. Section 5 presents an extension of the model in which the
international organization has a choice between funding to promote reforms and funding to
avoid reversals. Section 6 concludes.

2 ASimple Model of Reforms

In this section we develop a simple model of reforms. We show that this model can produce
different paths of reform depending on the institutional characteristics of the country in
question and on the form taken by international interventions. We also explore the welfare
implications of those interventions.

Consider a country in which there are two coalitions: the pro-reform group P and the anti-
reform group A. The per-period utility function of a member of P is given by:

v =(1-s )\, (1)

where I, e [0,1] is a collective decision that we interpret as the extent of a reform and

S, € [0,§t] is the proportion of the payoff of P used to make transfers to A. The per-
period utility function of a member of A is given by:

VtA:ao_alrt"'St\/Ft‘*'Ft(rt)’ (2)

where @, >1, a,€[0,1/2] are constantsand Ft(rt)z 0 isthe payment schedule provided
by a international agency that promotes reform. Note that excluding transfers v/ is
increasing in I, while vtA is decreasing in I, i.e., before transfers are made, a higher
value of I,  benefits P , but hurts A . Moreover, for ¢« € [0,1/2] ,
v+ -F (rt)z a,—al, +\/Ft isincreasingin I, i.e. even without international transfers,
a higher value of I, increases the aggregate payoff. In other words, the reform is socially
beneficial. The expected utility of i=A,P is V'=E, {Z:J:tﬂ“’tvfj }, where Be(0,1) is the
common discount factor and E, is the expectation operator taken over the probability

distribution of sequences of the form {vi }:lt .

u

The political setting is a simple one. At the beginning of each period, one and only one of the
coalitions controls the government. For the initial period t=0, A controls the
government. Whenever a period starts with A in charge, nature determines W,, an
independent identically distributed random variable that adopts only two possible values
W, G{O,l}. We interpret W, =1 as a window of opportunity for P to make reforms.
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Specifically, with probability pe (0,1), w, =1, §, =5<I1, P takes over and selects any
(rt,st) provided that st\/?t+ F (n)z yaur,, where ye(0,1) is the portion of coalition A

that must be compensated in order for it to be possible to pass the reform measure. With
probability (1— p), W, =0, 5,=0, A holdspowerand selects T,.

Whenever a period starts with P in charge, nature determines C,, an independent
identically distributed random variable that adopts two possible values ¢, e{O,l}. We
interpret C, =1 asa window of opportunity for A to reverse reforms. Specifically, with
probability qe (0,1), Cc,=1 and A hasthechance of gaining power.If A decidestodo
so, both coalitions must pay a cost k, A takes over, W, =0, 5,=0,and A selects r,.
If ¢, =0 (which occurs with probability (1-g)) or A does not take over, 5, =5<1, P
holds power and selects any (n, St) provided that st\/Ft+ F, (n)z yal, .

We restrict our analysis to Markov strategies and characterize the perfect Markov
equilibrium. A Markov strategy for A is a function GA:(O'IA,O'ZA), where

ol {(Aw,=0)}—[0,1] and o:{(P,c,=1)}—>{P,Ax[0,1]} . A must make a decision
under two sets of circumstances. When A is in charge and w,=0, 5 =0, A must
select I, e [0,1]. When P isin charge and ¢, =1, A must choose between letting P
stay in charge or regaining power, in which case A must select I, e [0,1]. A Markov
strategy for P is a function o :(O'IP,O'ZP), where o :{(Aw, =1)}—[0,1]0,5] and
o {(P,c, =0)}—[0,1]0,s]. P must make a decision under two sets of circumstances.
When A is in charge and W, =1, P must select (rt,st)e[O,l]x[OS]. When P isin
chargeand ¢, =0, P mustselect (rt,St)e [0,1]><[0,§].

Let X' be the set of Markov strategies of coalition i, o= (O'A,O'P) a profile of Markov
strategiesand *=3"xXf.Any oe I inducesa probability distribution over sequences
{Vti }:io Let V': X —R be a function that assigns to every o <X the discounted
expected utility obtained by group i from the probability distribution over {Vt' }:io
induced by o, ie, Vi(a)zEt{Z:o:tﬂ““vti}. Summing up, a reform game is a tuple
G =<{A,P},(Zi,vi)i:A,P>, where {A,P} is the set of players, X' is the set of Markov

strategies of player i and V': X —%R is the discounted utility function of player i.
Then, a Markov perfect equilibrium of G:<{A,P},(Zi,vi)i:A’P> is a strategy profile

G:(O'A,O'P) such that, for every i, the action indicated by o' in every possible

circumstance in which i is called into play maximizes is expected utility given the
strategies of the other players.
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3 Equilibrium

In this section we characterize the Markov perfect equilibrium of the reform game when the
international agency uses the following schedule: F, (rt)= o, with & <ye,. That is, the
international agency contributes a portion of the funding that will need to be paid out in
order to pass and sustain a reform T,.

Proposition 1: Equilibrium. Let r= min{[§/(;foz1 —5)]2,1} ,  s=min{S,yo, ~5} and
Bz[l—,B(l— p)]_l. The reform game has a unique Markov perfect equilibrium. In this
equilibrium, before the first time W, =1, A selects 1, =0. Thereafter:

1. If k< k = B(l—;/)alr, then there are reforms and counter-reforms. Whenever W, =1 or
c,=0, P sets ,=r>0 and s, =S, while whenever W,=0 or c,=1, A sets I, =0.
Moreover, every time W, =1, there is a reform in period t, while every time C, =0, reforms

are reversed in period t and society pays a cost K.

2. If k>k= B(l—;/)alr, then there is an enduring reform the first time W, =1. In every
period I,=r>0 and S, =S.

Proof: see Appendix. m

The interpretation of Proposition 1 is straightforward. When the pro-reform coalition
controls the government, it passes a reform package. In order to do so, it provides partial
compensation to the anti-reform coalition, using its own funds as well as the funds provided
by the international agency to do so. When there are enough funds to fully compensate the
anti-reform coalition, there is a full-fledged reform. Otherwise, the reform is only partial.
Reforms can also either last indefinitely or be short-lived. When k > k, A finds thatitis
too costly to reverse the reform and, hence, the reform lasts indefinitely. Conversely, if
k <k, whenever A has the chance, the reform implemented by P is reversed and the
country experiences cycles of reform and counter-reform. Thus, Proposition 1 predicts three
different reform paths. First a country may undergo oa full-fledged, lasting reform. Second,
a country may undergo a partial but lasting reform. Third, a country may go through a reform
process which is then reversed.

No international intervention. Figure 1 shows the three reform paths for 6 =0, i.e,, if there
is no international intervention.” When » and S are high (formally, S>y«, and

7 Figure 1 assumes o =0, a,=1/4, B= [l—ﬁ(l— p)]fl =4,and k=1/2.
11



K : . -
y >1———), there is a full and permanent reform (region FN in Figure 2). The pro-reform
&,

coalition P must compensate a significant proportion of the anti-reform coalition A, but
it has the required funds to do so (S > y¢, ). Thus, whenever P gains control, a full reform
is implemented. The anti-reform coalition A does not have an incentive to reverse the
reform because compensations are generous and, hence, it is not worth to incur in reversing
costs.

ok ), there is a partial
(1 - 7)Bal

and permanent reform (region PN in Figure 2). A relative low value of § with respect to
y means that funds are not enough to pass a full reform buying off a proportion » of the

When S islow relativeto y (formally §<min%}/ozl,;/ozl

anti-reform coalition A. As a consequence, P is forced to pass a more modest reform.
Indeed, as §/y decreases, the reform becomes less ambitious (formally, for 6 =0, r is

decreasing in S/y ). A modest reform could be disappointing for the pro-reform coalition,
but it also provide low incentives to reverse it. Finally, if S ishighrelativeto y (formally

——<§ and y< 1—L ), there are reforms and counterreforms (region R in
(1-7)Be, a,B
Figure 2). A relative high value of S with respectto » allows for an ambitious reform

s

only compensating a small fraction of the anti-reform coalition A. As a consequence, A
has very high incentives to reverse the reforms.

Figure 2: No Intervention (6 =0)

015

0.10 +

0.05 PN

0.00 +————+——————————————
00 01 02 03 04 05 06 07 08 09 10
gamma

The impact of international intervention. Figure 3 depicts the effects that the availability of

12



international funds has on reform paths.® Compared with a situation in which there is no
intervention, when o6 >0, the region in which there is a full-blown, long-lasting reform is
bigger (the difference is indicated by CFN in Figure 3). As the pro-reform coalition P can
mobilize external funds (0 >0) for use in providing compensation to the anti-reform
coalition A, itiseasierfor P to pass a full reform package. When a significant proportion

of A mustbe compensated (y>1 _LB ), reversal is not a problem and, hence, the reform
a,
will remain in place indefinitely. However, when only a relatively small proportion of A

must be compensated (y < I—LB), the availability of international funds also affects the
a,

reversal decision. Indeed, compared with a situation in which there is no intervention, when
0 >0, the region in which there is a reversal is bigger (the difference is indicated by CR in
Figure 3). The logic is as follows. When the pro-reform coalition P can mobilize external
funds (0 > 0) for use in providing compensation to the anti-reform coalition A, it is easier
for P to pass a more ambitious reform. Since only a small portion of A receives
compensation, reversal becomes a more attractive alternative.

Figure 3: International intervention (6 >0)

0.15 T e

0.10 +

0.05 T R

0.00 +E——— o ———————
00 01 02 03 04 05 06 07 08 09 10
gamma

Figure 3 illustrates the trade-off between the extent of the reform and reversal. International
funds promote more ambitious reforms, but also increase the chance of reversals. An
alternative way of seeing this trade-off is to compute the effect of 6 on r and k.
Formally:

8 Figure 2 assumesd =0.05, o, =1/4, B= [1—,3(1— p)]fl =4,and k=1/2.
13



0 if6>yy -5
X1 sy
05 | P if6<ya -5
bar-oy
K 0 ifo > ya, - S
. _ —\2
a5 | BU=rRals) s s
(7051 - 5)

r is increasing in 0 for §<ya, -5 and r=1 for &§>ya —5 . As the pro-reform
coalition P can mobilize more external funds (6 higher) to compensate the anti-reform
coalition A, P is able pass a deeper reform (r higher). When ¢ >y« -5, the pro-
reform coalition P can amass enough funds to enable it to pass a full-fledged reform.
Beyond this point, extra funds do not produce any further reform and the pro-reform
coalition simply keeps the difference between available funds and the minimum required
compensation to pass a full-fledged reform. k is increasing in & for §<ya, -5, and

beyond that point it does not depend on 6. As the incentives for reform provided by the
international agency become more and more generous, the reform package implemented by
P becomes more ambitious and, therefore, A becomes more willing to reverse it.

The effect of the cost of reversal. Figure 4 shows the effect of an increase in the cost of reversal.
As Kk increases, the region of full-fledged, lasting reform expands (indicated by CFN in
Figure 4), as does the region of partial but lasting reform (indicated by CPN in Figure 4). The
logic behind these changes is simple. When the cost of reversing a reform increases, the anti-
reform coalition A becomes more willing to accept reform and less willing to start a
process of reversal.

Figure 4: The cost of reversal

0.10 T

0.05 T /PN

0.00 —t——t ettt
0.0 0.1 0.2 0.3 04 0.3 0.6 0.7 0.3 0e 1.0
gamima
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Summing up, countries in which those who stand to win from a reform must and are able to
compensate a significant number of those who stand to lose from it are likely to introduce
full-fledged, long-lasting reforms. Countries in which the winners would have to compensate
a significant number of the losers, but are unable to do so, will introduce more modest, but
stable, reforms. Finally, countries in which the winners are able to pass reform measures
without compensating a significant number of the losers will go through cycles of reform and
counter-reform. International interventions that promote reforms make reforms more
likely, but they also increase the chances of a reversal of those reforms. Increases in the cost
of reversal make reversal less likely.

4 Welfare Analysis

In the previous section, we looked at the effects of a international intervention on the
equilibrium of the reform game. In this section, we will evaluate the welfare effects of the
intervention. In order to do so, we employ the following utilitarian welfare function:

W =E, {Zj‘;o BV +v - )}

Note that we subtract the funds provided by the international agency. In other words, we
adopt the perspective of an international agency that can raise funds and use them to help to
promote reforms aimed at maximizing social welfare. Proposition 2 summarizes the optimal
intervention of such an agency.

Proposition 2: Welfare. Under the assumptions of Proposition 1, suppose that the
international agency selects ¢ in order to maximize W .

1. If k> B(l - 7/)0:1, then there is never a reversal. The optimal transferis & > ya, —S, which
induces full-fledged, lasting reform (1, =1).

=\2
2. If M <k<B

(yer !

Moreover, there exists K such that:

(1-y)e,, then there are reversals or not, depending on & .

(a) For ke [kA, B(l —7/)051 ), the optimal transferis 6 =90, =y, —S M, which induces
a partial but lasting reform (r, = K <1).
(1 - 7)051
=\2
(b) For all ke {%,k}, the optimal transfer is &> ya, —S, which induces a full-
Vo,

fledged reform (1, =1) and periodic reversals (1, =0 ).

15



—=\2
(7“1)
which induces a full-fledged reform (r, =1) and periodic reversals (1, =0 ).

, then there is always a reversal. The optimal transferis & > ya, -5,

Proof: see Appendix. m

The interpretation of Proposition 2 is straightforward. When the international transfers do
B(1— 7)o (s)
2
(7051)
induce a full-fledged reform. If the reform is long-lasting, it will produce a welfare gain in

every period, while if the reform is only temporary because there will be a reversal, there
will only be a welfare gain in the periods during which the reform survives. In any case,
international transfers are not affecting the nature of the equilibrium, since, with or without
transfers, there will be the same pattern of reform and counter-reform. International
transfers do nothing more than alter the breadth or depth of the reform. On the other hand,

B(1— ), (5)°

when ———~—-—>~<k< B(1-y)x, , international transfers can influence reversal
(7051)
decisions. As a consequence, it is not always optimal to induce a full-blown reform because

not affect reversal decisions (k > B(l—;/)oc1 or k< ), the optimal policy is to

this may induce periodic reversals. In particular, if k e [kA, B(l—}/)al), it is better to induce
the maximum possible reform that is compatible with no reversal rather than forcing a full-
fledged reform that will then be reversed. Figure 5 illustrates this point. Note that for
0 <5, therelevant curveis W™, while for 6 >J__,the relevant oneis WR.9

max ’ max ’

9 Figure 4 assumesq, =1/4, y=1/2, =17/8, =1/7, q=1/7, K=1/4 and §=1. This implies
1 /4 p q

2-42

that o, =
16

and the associated maximum extent of reform that does not induce a reversal is given

byr=1/2.
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Figure 5: Welfare and Reversal 1
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Politically myopic international agency. An interesting implication of Proposition 2 is that an
international agency that is not fully aware of the possibility of reversals may induce a
welfare loss for the country in question. That is, the country may be better off without any
intervention than when dealing with a welfare-maximizing but politically myopic

B(-p)afs) _, _ o

(yer !

intervention, o =0, there will be a modest, but lasting, reform and the expected level of
welfare will be given by:

international agency. Formally, suppose: (1— 7)051 . Then, under no

W (5 — 0.k )= %o 72‘1(1_]SJ
A T

If a politically myopic agency offers & > ya, —§, then there will be a full-fledged reform, but
there will also be periodic reversals, and the expected level of welfare will be given by:

R e % ﬂp(]_al)_2,b’2pC]k
WF(5 > ya, -5,k) -8 (1= pYi-pli-p=q)]

Note that W " (5 =0,k)>W?(5 >y, —5,k) if and only if:

e Y
[1-50-p)]

D—ﬂ@—p—qﬂghb—gJ

200k >1-a, —
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Figure 6 illustrates a situation in which no intervention at all produces a higher level of social
welfare than a full-blown reform and periodic reversals does.1® Note also the difference
between Figures 5 and 6. In both cases, a myopic international agency will induce too much
reform and reversals. In the case of Figure 4, the country will experience a welfare gain
relative to a situation of no intervention while, in the case of Figure 6, the country will be
better off without any intervention.

Figure 6: Welfare and Reversal 2
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Building reversal costs. Another interesting implication of Proposition 2 has to do with the
welfare effects of institutional changes that alter the cost of reversals. Under the optimal
intervention of a international agency, the expected level of welfare as a function of Kk is
given by:

w_ %o ﬁp(l_al) itk>B(=7)a
A T
_ o, Pol/B(1— )k —ak kel Bl-
A ) 7 ) B el
wh o % Pell-a)-2p"pak ifk <K

1-p (1-p)J1-p(-p-q)

W =W

Note that W is decreasingin Kk for k< K, increasing for k e lkA, B(l—y)alJ and that it

10 The only difference between Figures 5 and 6 is that Figure 5 assumes k=1/4 and Figure 6 assumes

k=3/8.
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does notdepend on k for k> B(l - y)al. Thus, an international agency that is fully aware

of the possibility of reversals and the effect of its own policies on the likelihood of reversals
will only recommend an institutional change thatincreases Kk if the country is able to build

reversal costs above K.
5 Defending Reforms

In this section we consider the possibility that the international agency helps P to stop
a reversal. As in previous sections, the international agency provides incentives to reform
of, in every period. In addition, when ¢, =1, the international agency offers extra

incentives 7r, provided that P commits to compensate all members of A in the event

that there is no takeover. That is, if A does not take office, S,=5<1, P holds power
and selects any (rt,St,dt) to  maximize v, = (1 -, )\/Ft subject  to
St\/E+ (6+dn)r = (y—dy+d, )ar,, where d, €{0,1} (d, =1 indicates that P accepts

the extra funds).

In such an environment, we can compare the following two extreme interventions. Under
the first intervention, the international agency sets 6 =y, —S and 7 =0, i.e, there are
attractive incentives for reform, but there are no extra funds for use in stopping reversals.
Under the second intervention, the international agency sets 0 =0 and 7 =g¢, (1 - ;/), ie.,
there are no incentives for reform, but there are funds that can be used to avert reversals.

The following proposition compares the expected levels of welfare associated with these
interventions.

1= ), (5) B(1-7)e,(5)
Proposition 3 Suppose that C( 7)052 (S) <k< ( 7)0:21 (S) , where C <B. Then, the
(7/051) (7“1)
second intervention induces a higher expected level of welfare than the first intervention if and
only if:

S(I_SJ
yey /4 > (1—a,)—2,8qk
1-B(1-p) 1-p(-p-q)

Proof: see Appendix. m

Proposition 3 suggests that helping countries to avert reversals could be a more valuable
contribution to their well-being than promoting reforms would be. This does not necessarily
imply that an international agency should not promote reforms at all. It simply establishes
that providing funds to help a country deal with a counter-reform cycle may be as valuable
as promoting reforms, especially for countries that are prone to reversals.

6 Conclusions
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The paths of the structural reform programs that were launched in the 1990s have varied a
great deal across countries. We have developed a simple model to try to capture some of the
determinants of those paths. We have focused, in particular, on two issues that were
overlooked in the early literature on the political economy of reforms: the interaction
between domestic institutions and international organizations, and incentives for reversing
reforms. In terms of the domestic institutional environment, we have emphasized three
features: the ability to mobilize domestic funds for use in compensating losers (5 ), the
political strength of the coalition of losers () and the inherent degree of political instability

(the pro-reform and anti-reform coalitions chances of controlling the government).
International organizations provide funds in exchange for reforms and, hence, affect the
balance between the total funds available for compensation of the losers and the proportion
of the losers that the government must buy off. This balance influences the extent of the
reform package and, hence, the nature of future incentives for reversal.

The model produces the following equilibrium paths. If the pro-reform coalition has to
compensate a large portion of the anti-reform coalition and if it has the required funds to do
so, the country will undergo a full-fledged, lasting reform process. If the pro-reform coalition
has to compensate a large portion of the anti-reform coalition but does not have the
necessary funding to do so, then the country will undergo a partial, but still lasting, reform.
Finally, if the budget for compensation is large relative to the portion of the anti-reform
coalition that must be temporarily co-opted in order for it to be possible to pass a reform,
the pro-reform coalition will pass a very ambitious reform package, the immense majority
of the anti-reform coalition will be faced with an aggressive reform and receive no
compensation and, therefore, as soon as it has the chance, it will initiate a counter-reform
process. Thus, the country will be prone to cycles of reform and counter-reform.

We have also proved that international interventions that promote reforms induce an
increase in the probability of reversals. Indeed, the countries in which it is easier to promote
reforms are countries that do not have sufficient funding to compensate losers, but they also
do not have to compensate a large proportion of the losers in order to pass a reform. In other
words, these are countries in which ambitious reforms will induce strong incentives to
reverse them, unless very high costs of reversal are built up.

A benevolent international agency that is fully aware of the possibility of reversals and the
costs associated with them will always increase social welfare. Such an agency should adopt
the following approach in order to optimally deal with the trade-off between the extent of
the reform and the probability of reversal. Consider only two alternative interventions:
provide just enough funding to induce the maximum partial reform that is compatible with
no reversal, or provide sufficient funding to induce a full-fledged reform, which could give
way to cycles of full-blown reform and complete reversal. Select the intervention that
produces greater social welfare. A benevolent but politically myopic agency could have a
negative welfare impact if it insists on providing funds that induce an overly aggressive
reform that will be followed by an unexpected costly reversal.

Building up high reversal costs could be a way of improving the trade-off between the extent
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of a reform and the probability of reversal. The cases of Argentina and Greece indicate that
this course of action should be approached with some caution, however. In the case of
Argentina, domestically built reversal costs were not enough to avert an almost complete
counter-reform. In the case of Greece, international reversal costs proved to be a better
barrier to counter-reform, but we should not forget that the generous bailout offered by the
European Union was a key incentive for staving off a counter-reform. Indeed, our model
suggests that international agencies should consider funding for heading off counter-reform
shocks as a valuable tool for defending the reforms that they have helped to put in place.
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Online Appendix to “International Organizations and Structural Reforms in
Developing Countries”

Reform indices - methodology

These indices build on a previous dataset compiled by the research department of the IMF
(2008) covering the period 1960-2005 which was analyzed by Giuliano et al. (2012). We
have extended the dataset to 2010 using the same methodology and have amended some of
the original data after double-checking it with secondary sources. Values have been
normalized on a 0-1 scale.

Capital account: Qualitative indicators of constraints on financial credits and personal capital
transactions of residents and financial credits to non-residents, as well as the use of multiple
exchange rates. The index is coded from zero (fully repressed) to three (fully liberalized).
The source for the data is Abiad et al. (2008), following the methodology in Abiad and Mody
(2005), based on various IMF reports and working papers, central bank websites and others.

Current account: Current account liberalization is defined using an indicator that describes
how compliant a government is with its obligations under Article VIII of the IMF Articles of
Agreement to avoid placing government restrictions on international trade in goods and
services. The index represents the sum of two subcomponents -- one dealing with
restrictions on trade in visibles and the other with restrictions on trade in invisibles
(financial and other services). It distinguishes between restrictions on residents (export
receipts) and on non-residents (import payments). Although the index measures restrictions
on the proceeds from transactions, rather than on the underlying transactions, many
countries actually use restrictions on trade proceeds as a type of trade restriction. The index
is scored between zero and 8 in half-integer units, with 8 indicating full compliance. Data are
constructed based on the methodology set out in Quinn (1997) and Quinn and Toyoda
(2007), drawing on information contained in the Fund’s AREAER database (Annual Reports
on Exchange Arrangements and Exchange Restrictions).

Proof of Proposition 1. Suppose that A isin charge and W, =0.Then, 5 =0 and A
selects I, inorder to maximize V)'=a,-a, +d.Since 5<a,, A selects =0 and,
hence, v=a,.Let V*(A,w,) denote the valuefor A when the state is (A, Wt). Then

VA(A0)=a, + B[PV A(A1)+(1- p)V *(A0)]

Suppose that either A is in charge and w,=1 or P is in charge and c, =0. Then,
S;=S and P selects (rt,st) in order to maximize v/ =(1—St )\/E subject to
SI\/FI+5rt > ya 1, . There are two possible cases to consider. If §e[0,ya, —5), then P
selects s, =5 and r,=[s/(ya, ~S)] <1.1f §e[ya,—5,1/2], then P selects s, =ya, —0
and r =1.Hence, v}'=0a,—(1-y)ar, where r= rnin{[§/(yoc1 —5)]2,1}. Note that r is an
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increasing and strictly convex function of 6 for §<ya, -5 and r=1 for §=ye, -5.
Let VA(P,c,) denote the value for A when the state is (P,Ct). Then:

VAAL)=VAP,0)=a, —(1-y)a,r + laVv A(P.1)+ (1- gV A(P.0)]

Suppose that P isinchargeand C,=1.Then A must decide between regaining power
or not. Thus:

VA(P,1)=max{V *(P,0)V *(A0)-k|
Solving these three Bellman equations, we find that, if A does not regain power, then:

A _ % /j’p(l—]/)cﬁr
VA= T A oA

VAAL)=VA(P,1)=VA(P0)= L= 7l _1(1 _g)“‘r

while if A regains power, then:

aam_ % Poll=y)er + pak]

L S T
A _\yA _a, 1-p(1- 1—y e, + SOk
S R i) s

Comparing V*(P,0) when A does not regain power with V*(A0)-k when A
regains power, we can fully characterize the Markov perfect equilibrium. =

Proof of Proposition 2. We have already computed the expected discounted payoff at time
t=0 for coalition A (V A(A,O)Z EO{Z:Oﬂ‘vtA} ). Next, we compute the expected

discounted payoff at time t=0 for coalition P (EO{ZioﬁtvtP}) and the expected

discounted payments made by the international agency (E, io Blor, }).

Suppose that A is in charge and W, =0. Then, 5, =0, A selects I,=0 and, hence,
v/ =0.Let V°(A,w,) denote the value for P when the state is (A, Wt). Then:

V7(8.0)=Blpv 7 (A1)+(1- pN " (A0)
Suppose that either A is in charge and W, =1 or P is in charge and ¢, =0. Then,
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=S, P selects rL=r= rnin{[§/(7/a1 —5)]2,1} and s, =s=min{S,ya, —J} and, hence,
v, = (I—S)\/F. Let V°(P,c,) denote the value for P when the state is (P,Ct). Then:

[92]

VP(AD=V"(P,0)=(1-sWr +Alav " (P,1)+(1—gV " (P,0)]

Suppose that A does not reverse reforms when P is in charge and ¢, =1. Then,

VP(P,1)=V"(P,0) and, solving the Bellman equations, we obtain:

(Ao 5 gyl SN
Vo(A0)=E, {3 A - (1-p)N-p-p)]

Since there is areform the firsttime W, =1 and, thereafter, international funds will be used
in every period, the expected discounted payments of the international agency are given by:

© t — ﬂpé‘
SNV ) R )

Suppose that A reverses reforms when P is in charge and ¢, =1 . Then,

VP(P,1)=V"(A0)-k and, solving the Bellman equations, we obtain:

e sl Boll—sWT - B pak
VP(A0)= Eo{Zt:oﬂ Vi }_ (1 _(ﬁ)[l —)\/_ﬁ(l -p FiQQ)]

Since there is a reform every time W, =1 and a counter-reform every time C, =1, the

expected discounted payments of the international agency are given by:

0 t _ 'Bp5
EO{Zt:Oﬂ 5'&}— (1-p)i-pl-p-q)

Summing up, welfare under no reversal is given by:

ﬁp(l_al) 5> T

) (T ) I
WNR=_20 4 5 Sa
_ 1- 1

(1-p)1-B-p)] ‘

while welfare under reversal is given by:
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pol-a,)-2/8 pak 55 v s
R () B ) e
W :ﬁ—}_ ﬁp S |:1_ Sa, j|—2,82qu
yo, —0 yo, —0 5<ya -5
(1-p)N1-B-p-q) S

The procedure for verifying the following results is therefore straightforward:

« W™ and WR® areincreasingin 6 for & <ya, -5, while they do not depend on &
for &> ya, —S.When the international agency offers more generous incentives for reforms

(5 higher), the country reforms more (I increases).Since V' +V| —of =a, —a,l, +4/I, is
increasingin I, a more ambitiosu reform process increases welfare in the periods in which

there is reform. If the increase in ¢ does not affect the reversal decision, either because
there will be no reversal or because there will be a reversal in any case, then a higher &
induces a higher discounted expected level of welfare. When & > yo, -5, the country

reaches the maximum possible reform and, thereafter, any further increase in ¢ isjusta
pure transfer from the international agency to the country, with no effect on outcomes or on
welfare.

« W™ and W are strictly convex for 0<6 <ya, —35a, and strictly concave for
ya, =35, <5 <ya, -5 . Although VA +Vv) 8 =a,—ar +4, is a strictly concave
function of I, the reform is a strictly convex function of & . For low values of &, the
convexity of I, with respectto 6 dominates, while for high values of ¢, the concavity

of v*+v -4, dominates.

W™ _1-p(1-p-qg)oWF _owF
a6 1-p(1-p) o5 a5
W™ >WF due to two reasons. First, v +V —& is increasing in I,. As a consequence,

e For each 6, W™ >WF® and for <y, -5,

whenever there is a reversal, there is a reduction in welfare. Second, there are costs
associated with a reversal of reforms. For & <y, -5, an increase in 0 induces a more

ambitious reform and, hence, an increase in welfare. The effect is greater when there is no

reversal because the reform lasts indefinitely. Figure 5 illustrates W™ and WF as a
function of §.

Up to this point, we have treated W™ and WF as if the reversal decision were
exogenous. However, from Proposition 1 we know that, in equilibrium, there will be a

reversal if and only k<|Z=B(1—7/)alr . Next, we study the optimal decision of a
international agency, whose goal is to select ¢ in order to maximize
W = EO{ZT;O ﬂt(vtA +V; —5rt)}, taking into account the incentives that the country has to
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reverse reforms.

Suppose that k> B(l—;/)al. Then, from Proposition 1, in equilibrium, there will be no

reversal regardless of the extent of the reform. As a consequence, W =W ™, which adopts a
maximum forany 6> ya, -5S.

B(1—)oy ()
(yer

equilibrium, there will be reversal for any & >0. As a consequence, W =W ®, which adopts
a maximum forany 6 >ya, -S.

Suppose that k < JIf §=0,then r=[s/(yo,) and, from Proposition 1, in

=\2
Suppose that %3k<5(l—7)% . If §=0, then r=[s/(y,)] and, from
7,

Proposition 1, in equilibrium, there will be no reversal. Conversely, if 6>y, -5, then
r=1 and, from Proposition 1, in equilibrium, there will be a reversal. Thus, depending on
the decision of the international agency, there is areversal or not. Since W™ and WF® are
both increasing functions of ¢, the international agency should consider only two possible
values of o . It either selects &> ya,—5 , which induces periodic reversals, with an

expected discounted level of welfare given by:

R e @ Poll-a )28 pak
R e R (B7) (R Ry

oritselects o, =ya, —§, /B—il_k]/ h‘ , the maximum value of 0 thatis compatible with no

reversal, which induces no reversal and an expected discounted level of welfare that is given

B(1— ), (5)°

by: (for —— 2120 <k <B(1-y)e,, itis the case that &, <[0,y2,—5))

(7 o, )2

g Sa
Ao {1— 1 }
WY (s=6__ k)= oy 7% ~ O e~
(6= 8- k) =" (=pNi-All-p)]
a, ﬂp[m_alk]
= +
1-B (l_ﬁ)B(l—;/)al[l—ﬂ(l_ p)]

It is a simple matter to verify that WR(527al—§,k) is decreasing in K and that

BI-7)als) _y (1)

d
(e, ) o

WY (5=¢, .k) is increasing in k for
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2 —\2
WR(dzyal -5,k :%JZWNR&‘: 3, ur K :%j . Thus, there exists a
e, e,

=\2
unique K e [%, B(1—- y)a]} such that W R(§ > ya, -, IZ)ZW N (5 =0, kA) ]
Ve,

Proof of Proposition 3. The first intervention is a specific instance derived from

=\2
w_ Then, §=ya, -5 implies that there are
(7051)

reforms and counter-reforms. Whenever W, =1 or ¢, =0, P sets =1>0 and

Propositions 1 and 2. Assume k <

s, =S , while, whenever w,=0 or ¢, =1, A sets I =0. Therefore, under this
intervention, the expected discounted level of welfare is given by:

R(s— o = o\ @ po(l—a,)-247 pak
WHE = =50 =00~ T (T pl pa)]

while the expected discounted payment by the international agency is:

o Al ﬁp( al_g)
Eo{Zt=oﬂ (e _S)}_ - —yﬂ(l— p—aq)]

With the second intervention, before the first time w,=1, A sets I, =0 and, hence,

2
. . S —
v/ =q,. The first time w,=1, P takes over and sets I, = r=(—] and S, =§S.
Ve,

Therefore, V*=a,—(1-y)a,r and the Bellman equations are:

VA(A0)= o+ B[PV A(A1)+(1- plV A(A0)]
VA(A1)=VA(P,0)=a, —(1-)a,r + Blav A(P.1)+ (1- gV A(P,0)]

2
When c, =1, if A does not take over, P sets d, =1, =r={i] and S, =§S.
ra,

Thus, vtAzaO.If A takesover,then A sets I, =0 and, hence, VtAzaO.Therefore, the
Bellman equation is:

VA(P,1)=max{a, + gV A(P.1)+(1-q WV *(P.0)}V A(A0) -k}

Solving these Bellman equations, we find that there is no reversal if and only if
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(- Zy};)lc;t;(§)2 where C - (f{‘ﬁﬂ)‘ﬂ)gl;}g(_lgfa)‘]qyl;fsq <B. Supposing that this is the

case, then the expected discounted level of welfare under this intervention is given by:

WMR(5 = _ _ & ﬂpyil[l_ij
6=0n=a-y)= 1_ﬁ+(l—ﬂ)[l—ﬁ(1_ p))’

while the expected discounted payment by the international agency is:

2
S

A pge;(1- y)(}
ra,

E, Y7 Alall-7)}= (- BN-p1-p)]

A simple comparision between the expected welfare under each intervention completes the
proof of Proposition 3. =
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