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1. Introduction 

ABSTRACT 

This paper analyzes optimal foreign aid policy in a neoclassical growth framework with 
a conflict of interest between the donor and the recipient government. Aid conditionality 
is modeled as a limited enforceable dynamic contract. We define the contract to be self-
enforcing if, at any point in time. the conditions imposed on aid funds are supportable 
by the threat of a permanent aid cutoff from then onward. Quantitative results show 
that optimal self-enforcing conditional aid strongly stimulates the developing economy and 
substantially increases welfare. However. aid effectiveness comes at a high cost: to ensure 
enforceability. less benevolent political regimes receive permanently larger aid funds in 
return for a less intense conditionality. 

Foreign aid has been a substantial source of income in developing economies. As an example consider the case of Africa: 
on average aid funds amount to 11% of recipient's GDP.1 The stated intention of development assistance programs is to 
reduce poverty and to promote economic growth. However, the stagnating growth pattern in African countries calls the 
effectiveness of aid into question.2 

This paper analyzes optimal foreign aid policy in a neoclassical growth framework with a conflict of interest between the 
donor and the recipient government. We take into account that, instead of implementing economic policies that coincide 
with the donor's intention, the recipient government may follow 'bad' policies and use aid funds e.g. to assist political 
supporters or to finance military interventions. To prevent the government from doing so, it has become a common donor 
policy to impose conditions that specilY how foreign aid funds should be allocated. However, since the recipient country is 
sovereign, its government may not be willing to keep the conditions. 

The focus of this paper is to analyze the optimal design of incentive compatible aid conditionality. We follow the recent 
literature on limited commitment in dynamic macroeconomic settings and describe aid conditionality as an imperfectly 
enforceable dynamic contract between the donor and the recipient country.3 To ensure that the recipient government coop-

* Address for correspondence: University of Konstanz. Department of Economics. PO Box D 132. D-78457 Konstanz. Germany. Fax: +49 (0) 7531 884101. 
E-mail address:almuth.scholl@uni-konstanz.de. 

1 Based on annual data from 1972 to 2000 and a sample of 33 sub-saharan African countries. 
2 See e.g. Easterly et al. (2004). Easterly (2001) and the references therein. who do not find robust evidence that aid has led to increased growth. 
3 Papers that deal with limited enforceable dynamiC contracts in different areas of research are e.g. Kocherlakota (1996). Kehoe and Levine (1993. 2001). 

Ligon et al. (2000). Alvarez and Jermann (2000). Cooley et al. (2004). Kehoe and Perri (2002). Kriiger and Perri (2006) and Kriiger and Uhlig (2006). In 
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erates, the donor threatens with aid sanctions. Conditional aid policy is defined to be self-enforcing if, at any point in time, 
the conditions are supportable by the threat of a permanent aid cutoff from then onward. 

Our paper builds on recent studies that analyze foreign aid policy in the light of incentive compatibility problems, in 
particular Cordella et al. (2003) and Kletzer (2005) who model conditional aid as an imperfectly enforceable contract in 
repeated agency models. Considering endowment economies, Cordella et al. (2003) focus on the connection of aid and debt 
relief while Kletzer (2005) stresses the credibility of aid sanctions. In contrast, this paper develops a neoclassical growth 
model to study the dynamic properties of optimal self-enforcing conditional aid policy and its impact on fiscal policy 
reforms and capital accumulation. In particular, our theoretical framework allows us to analyze the short-run properties of 
optimal aid policies during transitions paths as well as the long-run properties. 

Our model focuses on the connection of aid. incentives and growth in the light of different political regimes in the recipi-
ent country. The developing economy is characterized by a government that finances unproductive government consumption 
by raising distortionary taxes and by using aid funds. While the donor cares solely about the welfare of the households, the 
recipient government may be non-benevolent. We define aid conditionality as an imperfectly enforceable dynamic contract 
that maximizes the donor's preferences subject to the optimal decision rules of the households and the government budget 
constraints. Thereby. the donor offers to transfer aid funds and, in return, expects the government to implement fiscal policy 
reforms that reduce the tax burden of the households. 

We find that self-enforcing conditional aid strongly stimulates the economy as considerable tax cuts increase the incen-
tives to invest in capital. Hence, aid flows foster economic growth and household consumption rises substantially implying 
large welfare gains. However, increasing household consumption comes at a high cost in the short- as well as the long-run, 
particularly in less benevolent political regimes. To ensure the enforceability of the aid contract, the donor has to pay large 
amounts of aid in return for a less intense conditionality. If aid transfers are not sufficiently high, a permanent aid cutoff 
does not pose a threat and the recipient government has no incentives to fulfill the conditions imposed by the donor. As 
a consequence, tax cuts are not implemented and aid has no or only minor impact on the developing economy. Since less 
benevolent recipient governments have lower incentives to implement the aid conditions, to ensure enforceability. the donor 
has to permanently transfer more aid to countries that suffer from less benevolent political regimes. 

With respect to the dynamic short-run properties we find that optimal self-enforcing conditional aid is characterized by 
large transfers in the early periods to stimulate the economy. As capital grows. the amount of aid decreases until a long-run 
positive value of development assistance is reached. Importantly. aid cannot decrease to zero as the economy grows because 
that would induce the recipient government to break the aid conditions and to increase distortionary taxes. 

The paper is structured as follows. Section 2 provides a comparison with the literature. In Section 3 a neoclassical 
framework is developed that considers different political regimes and allows us to analyze the effectiveness of aid programs 
in the light of enforceability problems. In Section 4 we discuss the calibration of the parameters. In Section 5 we analyze 
quantitatively the dynamic properties and the effectiveness of self-enforcing conditional aid by studying transition paths and 
long-run properties. Moreover. we compare the impact of conditional aid as opposed to unconditional aid. Finally. Section 6 
concludes with some critical remarks and an outlook on future research. 

2. Comparisons with the literature 

There is an ongoing major debate about how aid agencies should design aid programs, primarily based on empirical 
evidence. However, the empirical literature concerning the impact of foreign aid on growth and the connection between 
aid effectiveness and recipient's economic policies is controversial: there seems to be no robust evidence concerning the 
interaction of foreign aid, sound economic policies and growth.4 

Rather than drawing on empirical arguments, the objective of our study is to contribute to the debate by theoretically 
deriving implications for optimal conditional foreign aid policy. The theoretical literature on aid effectiveness is limited and 
there are two main directions: the first direction focuses on the impact of aid on growth while the second emphasizes 
incentive compatibility problems. 

To study the link between aid and economic growth. studies of the first direction take aid flows as exogenously given. 
e.g. Chenery and Strout (1966). Chatterjee et al. (2003). Dalgaard et al. (2004) and Mourmoras and Rangazas (2006).5 Svens-
son (1999) and Boone (1996) account for distortions within the recipient country and study the impact of unconditional aid 
in the presence of different political institutions. The latter shows that the effectiveness of unconditional aid is very limited 
in the presence of less democratic political regimes.6 

particular. Marcet and Marimon (1992) analyze external financing opportunities under limited commitment in a stochastic growth model. In Giovannetti et 
al. (1993) the theoretical model developed in Marcet and Marimon (1992) is applied to the case of Africa. This paper is also related to the sovereign debt 
literature. see e.g. KIetzer and Wright (2000) and the references therein. 

4 See e.g. Burnside and Dollar (2000.2004). Hansen and Tarp (2000. 2001). Dalgaard and Hansen (2001). Guillaumont and Chauvet (2001). Lensink and 
White (2001). Devarajan et al. (2000). Collier and Dollar (2001.2002). Easterly et al. (2004) and Easterly (2003). 

5 Studies like e.g. Arellano et al. (2009) study the effects of aid and its volatility and focus mainly on the short-run fluctuations in the developing 
economy. 

6 Most papers in this area of research focus on distortions within the recipient country. One exception is Dalgaard (2008) who analyzes to what extent 
donor policies influence the effectiveness of aid. 
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Adam and O'Connell (1999) and Coate and Morris (1995) belong to the first papers that point out that conditionality 
can be interpreted as contracts between donors and recipient governments. The second direction of research focuses on 
this feature and uses stylized game-theoretic models to study aid effectiveness in the light of incentive compatibility, moral 
hazard and informational problems. Most papers in this literature assume static or simple two-period frameworks. There are 
two main issues raised. On the one side, Murshed and Sen (1995), Svensson (2000a, 2000b, 2003), Pedersen (1996,2001), 
Federico (2001) and Hagen (2006) focus on the time inconsistency of the donor's behavior as explanation for limited aid 
effectiveness since policy conditionality is often criticized for a lack of credibility. In this literature the Samaritan's Dilemma 
is emphasized: the expectation of aid funds can lead countries to behave in a way that keeps them in poverty. Federico 
(2001) shows that there exists an inverse link between aid and reform. He argues that the Samaritan's Dilemma is more 
relevant for more altruistic donors which makes reforms more costly in return for less intense conditionality. On the other 
side, Azam and Laffont (2003), Cordella et aI. (2003) and Kletzer (2005) focus on limited commitment on the side of the 
recipient's government given that the donor is altruistic while the recipient government is selfish. 

This paper attempts to link the two directions of research by analyzing conditional aid and incentive compatibility 
issues in a dynamic neoclassical growth model to study how transfers affect savings and capital accumulation. Our model 
framework is similar to the one in Boone (1996), however, he focuses on exogenous unconditional aid and limits the analysis 
to steady states while we determine self-enforcing conditional aid endogenously and analyze the short-run as well as the 
long-run properties. Mourmoras and Rangazas (2006) also develop a neoclassical growth model that incorporates different 
sources of poverty to study the impact of foreign aid. They calculate the costs of 'buying' fiscal policy reforms in the 
developing economy and. similarly to our paper. find that these costs are high. However. in our theoretical framework. 
donors optimally choose incentive-compatible aid policies over time whereas Mourmoras and Rangazas (2006) exogenously 
assume a constant aid stream that makes the recipient government indifferent to the fiscal policy reform. 

Our theoretical framework aims to shed light on the conflict of interest between the donor and the government and 
the associated incentive problems but abstracts from important sources of poverty such as fertility. human capital, etc. 
We concentrate our analysis on limited commitment on the side of the recipient's government. We discuss the important 
question of credibility and limited commitment on the donor's side in the concluding Section 6. 

3. Tbemodel 

In the following we develop a neoclassical growth framework to analyze the connection of aid, incentives and growth 
in the light of different political regimes in the recipient country. Our model builds on four major assumptions. First. the 
intention of foreign aid programs is poverty reduction. It may be interesting to analyze objectives that are more of political 
nature. however. this is beyond the scope of this paper. Second. recipient countries may have non-benevolent political 
regimes such that a conflict of interest between the donor and the recipient government is generated. Third. the conditions 
imposed on aid funds are imperfectly enforceable while donors fully commit to their policies. Fourth, foreign aid flows do 
not change the institutions in the recipient country. Le. donors take the political regime as given when designing aid policy? 

3.1. The environment 

We consider a developing economy inhabited by a large number of infinitely-lived households who maximize utility. 
There is a government who finances its unproductive consumption by raising distortionary taxes on households' income and 
by using foreign aid funds. 

Preferences of the representative household are given by 
00 

I:t1tu(Cd. 0 < fJ < 1, (1) 
t=O 

where Ct denotes household consumption at time t. The utility function u(cd satisfies u!(cd > 0 and ul!(cr) < O. The house-
holds' budget constraint is given by 

(2) 

Ll > O. The capital stock at time t is denoted by kt, production Yt is given by a constant returns to scale production 
function, Yt = F(k t -1. nd. and Tt denotes the income tax rate raised by the government. 0:( l) :( 1 is the capital depreciation 
rate. In the following we normalize labor nt 1, for all t. such that F(kt - 1, 1) !(kt-l). 

Preferences of the government are given by 
00 L ,Bt[ au(ct) + (1 - a)v(gr)], (3) 

t=O 

7 This assumption is in line with empirical findings: Dollar and Svensson (2000) and the references therein do not find robust evidence that foreign aid 
has a positive impact on institutions or reforms. 
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where the utility function v satisfies vl(gt) > 0 and v"(gd < O. We label unproductive government consumption by gt and 
interpret it as e.g. expenditures supporting the political elite. a E (0,1) measures the benevolence of the government and 
is interpreted as an indicator of the political regime in the recipient country. If a 1 there is no government consumption, 
and. hence, there are no distortions in the economy. 

The government's budget constraint is given by 

(4) 

where at ~ 0 denotes aid transfers given by the donor. 
The representative donor makes costly aid transfers. The donor's preferences are dependent on the welfare of the house-

holds and are given by 
oc 

L,Bt[U(Ct) - head], (5) 
t=O 

where the cost function heat) satisfies heat) > 0 for at> 0 and heat) = 0 for at O. Moreover, h'(ar) > 0 and h"(ar) ~ O. 

3.2. Unconditional aid 

Given taxes and government consumption households maximize (1) subject to their budget constraint (2). The competi-
tive equilibrium is characterized by 

(6) 

together with the budget constraints of the households and the government, (2) and (4), and with Yt f(kt-l). Eq. (6) is 
the usual Euler equation that connects the marginal rate of substitution between consumption today and tomorrow with 
the rate of return [1 - 8 + (1- Tt+l)f'(kdl. 

Without any conditions imposed on foreign aid funds the recipient government chooses taxes and government consump-
tion, such that government's preferences are maximized subject to the government budget constraint and the competitive 
equilibrium: 

00 

max Ll[au(cr) + (1 a)v(gd] 
(Ct,gr,ktl;';o t=O 

s.t. 

(2), (4) and (6) 

given Ll > O. 

(7) 

Suppose that the political regime is characterized by a high value of a. Since the recipient government is highly benev-
olent, aid funds are used to decrease the distortionary tax on households' income such that investment increases and the 
economy is stimulated. In contrast. for low values of a the recipient government uses large parts of aid funds to increase 
government consumption. 

The optimality conditions are: 

t;t = au'(cr) + u" (cd (At-l [1 - 8 + (1 - Tt)!' (kt- 1)] - At) (8) 

, , f'(k t-l) 
t;t (1 a)v (gt) -At-1 U (cc) f(k

t
-

1
) (9) 

% = t;Hl (J'(kd + 1 - 8) + AtU' (CH) (1 -Tt+l)f"(kt ) + Tt+l [f;~~:~12) (10) 

and (2), (4) and (6). At denotes the Lagrange multiplier on the Euler equation of the households (6) and enters as a state 
variable. 1;t is the multiplier associated with the household budget constraint. The first order conditions with respect to 
household consumption and government consumption, (8) and (9), show that optimal household consumption and govern-
ment consumption connect the cost 1;t of a marginal increase in consumption with the weighted marginal utility au'(cr) 
and (1 a)v'(gt). respectively. Eq. (10) is the first order condition with respect to capital and is standard in the Ramsey 
approach to optimal taxation. 

Let ao denote the whole sequence of aid starting at time zero and define D(ao,L1) to be the solution to the govern-
ment's maximization problem (7) characterized by (2). (4), (6) and (8) to (10). 

3.3. Conditional aid as self-enforcing contract 

Donors want to choose aid policies that induce the government to devote aid funds to policies that coincide with the 
donor's intention. To do so, it has become common to impose conditions on aid funds. The crucial question is how to design 
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incentive compatible conditionality. We define aid conditionality as a dynamic contract between the donor and the recipient 
country that specifies foreign aid and tax policies in such a way that the donor's preferences are maximized subject to the 
competitive equilibrium and the government budget constraints. However, the contract is imperfectly enforceable since the 
sovereign recipient government can always dishonor the conditions and implement ineffective tax policies. We assume that 
in this case the donor responds with aid sanctions. 

In the following we assume that conditional foreign aid policy constitutes a self-enforcing contract between the donor 
and the recipient government only if, at any point in time, the conditions are supportable by the threat of permanent aid 
sanctions from then onwards. Aid conditions are defined to be feasible only if, at any point in time, the government's utility 
of fulfilling the conditions is larger tIlan the utility in case of a permanent aid cutoff. Note that we assume that tile threat 
is fully credible and that there is full commitment on the donor's side. Since a permanent aid cutoff is the worst possible 
scenario for the recipient government, the associated self-enforcing allocation is the best the donor can achieve. 

The self-enforcing contract is defined to be given by the solution to the following maximization problem of the donor: 

x 

max Ltlt[U(cr) -head] 
(c"g"k"atl;;o t=o 
s.t. 

00 L /:li[au(ct+i) + (1 - a)v(gt+j)] ~ D(O. kt-l) 

i=o 
(2), (4) and (6) 

(11 ) 

(12) 

given L 1 > 0, D(O, kt - 1) is the solution to the government's maximization problem (7) if no foreign aid funds are given 
from t onwards. Note that default is chosen before receiving the current aid at. Even if the consequence of default is a 
permanent cutoff of development assistance. the recipient country is still endowed with the capital that has been built up 
using past aid payments. Sovereignty ensures that the capital stock cannot be seized by the donor. The solution to (11) is 
an allocation {Ct, gt. kdi':;',o and policy actions (at, rtl~o that can be interpreted as the outcome of aid conditionality. The 
donor offers to transfer at at time t and in return expects the recipient government to implement the fiscal policy action rt 
that is associated with the allocation {Ct. gt, ktl~o' 

The maximization problem (11) contains the enforcement constraint (12) that includes future realizations of the decision 
variables. To solve the problem we follow Marcet and Marimon (1992, 1998) and introduce an additional co-state variable 
/kt that measures the binding pattern of the enforcement constraint. If the enforcement constraint is not binding at time t, 
/kt is determined by past binding patterns, /kt /kt-1. If the enforcement constraint is binding at time t, /kt > /kt-l. The 
donor's maximization problem (11) can be transformed into the following saddle-point formulation: 

00 

min max L (:It [ u(cd h(ad + /kt(au(ct) + (1 a)v(gt») 
{p, ~P'-1 (c"g"kt.atl;::;'o t=O 

s.t. 

(2), (4) and (6). 

This formulation shows clearly that the additional co-state variable /kt enters as a weight on government's preferences. 
The optimal allocation associated with the self-enforcing aid contract (13) satisfies the following conditions 

l;t (1 + a/kdul(cr) + u"(cd(At-l (1 - 8 + (1 - rt)f' (kt- t)] - At} 

, ,!'(kt-l) 
l;t = (1 - a)/kt v (gt) - At-1 u (Ct) f(kt-t> 

h
i , J'(kt-l) 

-l;t=- (at)+At-1U(Ct)fk 
( t-1) 

~ ( tl l;t+l(J'(kd+ 1 - 8)+AtU'(CH1) (1 

- (/kt+l /kt)D'(O,kt ) 

0= (/kt /kt-l) (f pi [au(cHj) + (1 - a)v(gt+ j)] - D(O, kt-1») 
}=o 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

together with (2), (4) and (6). At denotes the Lagrange multiplier on the Euler equation and measures its tightness. l;t is the 
Lagrange multiplier of the budget constraint. Eq. (18) is the complementary slackness condition. 
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The constraints (2). (4) and (6). the optimality conditions (14) to (17) and the complementary slackness condition (18) 
form a system of highly nonlinear equations that depend on the state variables kt. At and Mc. Since no analytical c1osed-
form solution can be derived. we solve the model numerically to study transition paths and steady states. Before doing so, 
we have a closer look at the optimality conditions to give some qualitative insights about the properties of self-enforcing 
conditional aid policy. 

First. note that the first order conditions of the donor with respect to Ct and gt given by (14) and (15) are similar to those 
of the government (8) and (9). They differ only in the weight on households' utility u(c(r) and government's utility v(gc). 
Initially, the donor puts full weight on households' utility while government's preferences are characterized by a weight 
a on u(cc) and (1 a) on v (gc). Over time, the donor's weight on households' and government's utility is dependent on 
the co-state variable Mc that measures the binding pattern of the enforcement constraint Note that Mt is a non-decreasing 
accumulative Lagrange multiplier: if the government has an incentive to default on the aid conditions. Mc increases and 
the weights (1 + aMc) and (1 - a)Mc rise. Hence, household consumption and government consumption are non-decreasing 
over time. How strongly household consumption and government consumption are affected by Mt depends on the value 
of a. Consider the extreme case a 0: then Mc enters solely as a weight on government utility. 

For a given a, the strength of the binding pattern of the enforcement constraint at time t is crucially determined by 
the capital stock kr- 1• Since government's preferences fulfill the usual assumptions, the outside option is increasing in 
capital. D' (0. kt-l) > O. Hence, Mt is non-decreasing in capital. Eq. (17) is the first order condition with respect to capital. 
A marginal increase in capital at time t raises the outside option at time t + 1 and influences the future binding pattern of 
the enforcement constraint which is captured by the term -(MC+1 Mc)D'(O. kt ). 

Substituting Eq. (15) in (16) yields 

h'(ac) = (1 - a)MtV'(gc). (19) 

Eq. (19) determines optimal foreign aid at by equating marginal costs of aid and weighted marginal utility of government 
consumption. Recall that government consumption gt is increasing in Mc. Given the assumptions on h(at), as long as v'(gc) 
declines more than Mt increases over time, aid is decreasing over time. 

Since there exists a finite constant 0 such that 0 > D(O. kt-l), Mc will grow until it reaches a level such that 
L~opj[au(Cr+j) + (1 a)v(gr+j)] ~ 0. The enforcement constraint will never be binding again such that the co-state 
variable will be constant from then onwards. Mt il. Thus, from then onwards. the donor's maximization problem is 
a standard Ramsey problem with fixed utility weights (1 + ail) and (1 a)il. Since the model assumes no exogenous 
growth. we suppose that the economy converges to a steady state that is characterized by a constant weight il, a constant 
allocation (c, g,k) and constant policy ('t. ii) that fulfill the optimality conditions (14) to (18) together with the constraints 
(2), (4) and (6). 

4. calibration 

We assume logarithmic utility functions: u(·) = v(·) log(-). The production function is considered to be !(kt-l) =k~_l' 
where 0 < fj < 1 denotes the capital share. The donor's cost function heat) is assumed to be quadratic, heat) /Cat, where 
/C > 0 is a parameter. 

The first column of Table 1 presents the mean value of aid as percentage of recipient's GDP between 1972 and 2000. 
As a measure of foreign aid we use the definition of the Development Assistance Committee of the OECD that views aid 
as the sum of nonmilitary grants and concessional loans net of repayment of previous aid loans, called total net Official 
Development Assistance (ODA). The table reveals that all countries in our sample received aid flows, varying between 2 and 
30 percent of GDP. With respect to the cost function hear) we calibrate /C such that for a = 0.5 the steady state foreign aid 
share is 10 percent which is the median in the data. Calibrating /C differently leads to qualitatively similar results. 

Recently. Gollin (2002) argues that the usual calculation of labor shares using employee compensation as a fraction of 
GDP fails to account for labor income of the self-employed which is particularly important in poor countries. Gollin (2002) 
shows that if self-employment is taken into account, estimated labor shares fall in the range of 0.65 and 0.80 for most 
countries. Therefore. we follow e.g. Gourinchas and Jeanne (2008) and use e 0.3 in our benchmark calibration which is 
consistent with the value commonly used in the neoclassical growth model. In our theoretical setup. suppose that no aid 
is given to the developing country. Then, for e = 0.3 the steady state investment share varies between 10 and 16 percent, 
depending on the value of a. The third column of Table 1 reveals that this seems to be reasonable for around half of the 
considered African countries that have investment share well below 20 percent. However. the remaining countries in our 
sample are characterized by investment shares larger than 20 percent. Moreover. for e.g. Mauritius Gomn (2002) estimates 
a labor share of 0.49. Therefore, we additionally consider e = 0.5 such that steady state investment shares vary between 
20 and 28 percent. This calibration is in line with e.g. Giovannetti et al. (1993) and matches the conventional view that 
developing countries have higher capital shares. 

There are no easy ways to calibrate the parameter a that measures the benevolence of the recipient government. There-
fore the paper tries different values of a to reflect different degrees of distortions. 

The remaining parameters are calibrated on an annual basis. For the discount factor and the capital depreciation rate we 
assume values that are consistent with the usual neoclassical growth model, p = 0.96 and is = 0.10. 
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Table 1 
Aid and investment in sub-saharan Africa. 

Country Aid share Investment share 
Benin to.06 16.74 
Botswana 8.68 28.20 
Burkina Faso 15.45 22.49 
Burundi 15.67 12.29 
Cameroon 4.04 19.20 
Central Afr. Rep. 13.27 
Chad 13.09 
Congo 6.62 26.91 
Cote d'lvoire 4.38 16.31 
Egypt 6.12 23.30 
Gabon 2.11 34.60 
Gambia 25.65 
Ghana 6.07 11.57 
Guinea Bissau 24.63 23.34 
Kenya 7.65 21.07 
Lesotbo 20.54 
Madagascar 9.25 12.74 
Malawi 20.36 17.07 
Mali 18.47 20.41 
Mauritius 2.75 25.06 
Morocco 2.91 22.49 
Niger 13.82 15.35 
Nigeria 0.32 13.71 
Rwanda 17.21 13.69 
Senegal 11.16 13.13 
Seychelles 8.89 28.41 
Sierra Leone 12.85 9.87 
Swaziland 6.27 27.44 
Tanzania 15.38 2D.48 
Toga 10.07 21.90 
Tunisia 2.72 26.01 
Zambia 29.99 17.06 
Zimbabwe 4.02 18.90 

Notes: Data are annual from the OECD and IMF from 1972 to 2000. Foreign aid is measured by Net Official Development Assistance. Aid and investment 
are presented as shares of recipient's GDP. Entries are mean values. Data on investment are limited for Botswana (1974-2000), Cameroon (1972-1997), Cote 
d'lvoire (1972-1997), Gabon (1972-1998), Ghana (1972-1997), Guinea Bissau (1986-1997), Mali (1981-2000), Senegal (1972-1998), Seychelles (1976-1998). 
Zimbabwe (1972-1997) and Zambia (1985-1997). 

The absence of uncertainty implies that the enforcement constraint is always binding until the steady state is reached. 
Therefore, we employ a backward procedure to solve for the transitional dynamics. The details of the algorithm are described 
in Appendix A. 

5. Q.uantitative properties of aid policies 

We structure the description of the results as follows. In Section 5.1 we first analyze the economic outcome of different 
political regimes that receive no development assistance. Section 5.2 studies the characteristics of optimal foreign aid policy 
if the donor is able to perfectly enforce gr = 0, independently of the political regime. This is our benchmark aid policy since 
this is the best that the donor can achieve. Section 5.3 analyzes the quantitative short and long-run characteristics of optimal 
self-enforcing conditional aid flows. We compare the effectiveness of conditional and unconditional aid in Section 5.4. Finally, 
Section 5,5 considers aid effectiveness in the presence of a larger capital share parameter. 

5.1. No aid 

To study the effectiveness of foreign aid, we first analyze the situation of a developing country that receives no foreign 
aid funds. We focus on the impact of different political regimes on the overall economy. 

Without any development assistance the government in the developing country chooses income tax rates and govern-
ment consumption by solving the maximization problem (7) with at = 0 for all t. We consider different political regimes 
and summarize the steady state values of the main economic indicators in Table 2, panel!. In the following we refer to this 
scenario as the 'No Aid' steady state. 

First, consider a government that puts a large weight on the welfare of the households, a 0.7, but also finances some 
unproductive government consumption by raising a distortionary tax on households' income. In the steady state the income 
tax rate amounts to 24 percent to finance a 24 percent government consumption share. The household consumption share 
and the investment share are 60 and 16 percent, respectively. A government that puts a lower weight on the welfare of 
the households, a 0.5, increases its government consumption share by increasing the income tax rate to 39 percent. The 
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Table 2 
Steady state properties of foreign aid policies. 

ii f C g k 
I. No Aid 
a,=O,Vt 
!l!=0.7 0 0.24 0.74 0.29 1.99 0 0.60 0.24 0.16 
!l!=0.5 0 0.39 0.53 0.44 1.43 0 0.48 0.39 0.13 
!l! 0.3 0 0.55 0.35 0.54 0.93 0 0.35 0.55 0.10 

11. Benchmark 
Aid Policy A 
all !l! 0 0 1.09 0 2.92 0 0.79 0 0.21 

Ill. Self-Enforcing Conditional Aid 
Aid PolicyB 
!l! 0.7 0.11 0.03 1.05 0.15 2.81 0.08 0.76 0.11 0.21 
!l!=0.5 0.13 0.12 0.91 0.28 2.44 0.10 0.70 0.22 0.18 
!l! 0.3 0.15 0.22 0.76 0.43 2.03 0.12 0.61 0.34 0.17 

IV. Uncanditional Aid 
Aid Policy B 
!l!=0.7 0.11 0.18 0.82 0.33 2.22 0.09 0.65 0.26 0.18 
!l!=0.5 0.13 0.34 0.60 0.52 1.62 0.12 0.52 0.45 0.14 
!l!=0.3 0.15 0.51 D.40 0.67 1.06 0.15 0.39 0.66 0.10 

Notes: ii, f. C. g, k and ji denote the steady state values of aid, tax, household consumption, government consumption. capital and output. respectively. 'Aid 
Policy A' assumes that the donor can perfectly enforce gt = O. Vt. 'Aid Policy B' is the outcome of the donor's maximization problem (11 J. 

households have lower incentives to invest. such that the steady state capital stock decreases from 1.99 to 1.43, In the least 
benevolent political regime, a = 0.3, income taxes of 55 percent decrease the capital stock and consumption to a very low 
level. This political scenario is characterized by a government consumption share that is larger than the private consumption 
share. 

The results indicate that developing countries with non-benevolent governments suffer from low levels of capital and 
consumption due to strong distortions generated by the government. In the following we analyze to what extent foreign aid 
policy helps to improve the economic situation of developing countries. We assume that the donor observes the 'No Aid' 
steady state capital stocks as the initial situations. 

5.2. Benchmark 

Before we turn to the analysis of limited enforceable conditionality, we first construct a scenario that assumes that the 
donor can perfectly enforce the conditions imposed on aid. In particular, suppose, at any point in time, the donor can impose 
gt 0 and the recipient government cannot reject this condition. Since gt = 0, the tax on income is given by rt -ac/Yt 
and can be understood as a subsidy. We refer to this scenario as 'Aid Policy A' and consider it as our benchmark of the 
effectiveness of foreign aid since this is the best the donor can achieve in our theoretical setup. 

Given the 'No Aid' steady state capital stocks as initial situation, Fig. 1 plots optimal aid transfers, the associated tax 
policy, household and government consumption, capital and investment. All variables are normalized by their respective 
'No Aid' steady state values. except foreign aid that is normalized by the 'No Aid' steady state value of output. 

The graphs show that optimal foreign aid policy is characterized by temporary transfers to stimulate the economy on 
its transition path to the steady state associated with g O. On impact, the amount of aid yields a subsidy that can be 
interpreted as an e.g. approximately three percent increase in productivity for a 0.3, The subsidy raises households' 
incentives to invest in capital. As capital grows, aid funds revert to zero, such that in the long-run f = O. The economy 
with the least benevolent political regime, a 0.3, receives the largest development assistance because it is the poorest 
country with the lowest initial capita) stock. The economy characterized by a = 0.7 gets low development assistance since 
the 'No Aid' steady state capital stock is close to the efficient one. Since the economy associated with a = 0.3 receives 
the largest payment and the tax cut is the biggest, investment (and capital) increases most in relative terms. Household 
consumption can be considerably increased. Because the donor can enforce gt 0, independently of the political regime, the 
three economies converge to the same new steady state summarized in panel 11 of Table 2. The steady state is characterized 
by a private consumption share of 79 percent and an investment share of 21 percent. 

Panel ) of Table 3 presents the impact of 'Aid Policy A' on welfare. For reasons of interpretation we use compensating 
variations to formulate differences in lifetime utility and express the welfare gain in terms of percentage deviation in 
certainty-equivalence consumption relative to the 'No Aid' steady state. For example households' consumption equivalents 
Ll can be calculated as 

00 

LPtu((1 + Ll)Cnoaid) 

(=0 
(20) 



0.02 

4 

3.5 
3 

2.5 

2 
1.5 

Normalized Foreign Aid 

o 5 10 
Years 

;-a,.().a 
i'" a,.().5 
i ... a ,.().7 

15 

Normalized Household Consumption 

,.' 

-a,.(),3 
···a,.().5 
... a,.().7 

.......... ················ .. ··1 
1L-______ .... ~ ____ ~ __ ~ ____ ~ 

2f 
I 

o 5 10 15 
Years 

Normalized Investment 

-a,.().3 
···a,.().5 
: ... a,.().7 

: ....... . 
~ -. -................................ . 

o 5 10 15 
Years 

o 
-0.02 

Normalized Tax 

-O.04L-~--~-~---~_.....J 

o 5 10 15 
Years 

Normalized Government Consumption 

1~ 

0.8 

0.6 

0.4 

0.2 

0 

4 

3.5 

3 
2.5 

2 
1.5 

0 

,,' 

5 10 
Years 

!-a,.().31 
i···a,.().5 • 
! ... a,.().7, 

j 
1 

15 

Normalized Capital 

'-a=0.3 
···a,.().5 

: ... a,.().7 

............................. 
1L-~ ___ ~ ____ ~ __ ~_~ 

o 5 10 15 
Years 

385 

Notes: This figure shows optimal foreign aid policy given that the donor can perfectly enforce gt = 0 lit. The initial capital stock is assumed to be the 'No Aid' 
steady state capital stock. The tax rate, household consumption, government consumption, investment and capital are normalized by their respective 'No Aid' 
steady state values, Aid is normalized by the 'No Aid' steady state value of output. 

Fig. 1. Benchmark. 

Let V h denote the households' welfare gain and let Vd be the donor's welfare gain accounting for the costs of foreign 
aid transfers. Panel I of Table 3 shows that the welfare gain is larger for lower values of CL since, initially, the economies 
with the least benevolent governments suffer from the lowest capital stocks and the highest tax rates. As an example take 
the economy characterized by CL = 0.5: the welfare gain of households is equivalent to increasing 'No Aid' steady state 
consumption by 91 percent. The donor's welfare gain is of approximately the same size since only temporary aid transfers 
are made such that the costs of aid are low. 

5.3. Self-enJordng conditional aid 

Fig. 2 plots the normalized variables describing optimal self-enforcing conditional aid policy to which we refer as 'Aid 
Policy B', 

First note that the general pattern of foreign aid funds is the same as before: in the short-run the donor transfers high aid 
funds to stimulate the economy on its transition path to the new steady state. Yet, the quantitative properties are different 
across political regimes. Less benevolent governments receive permanently larger aid funds. Moreover, foreign aid funds do 
not revert to zero but remain at a positive value. In return, the lower CL the less intense are the conditions imposed on aid 
flows: the tax rates are higher for less benevolent political regimes. As an example take CL = 0.3 and CL 0.5. For CL = 0.3 
the long-run tax is given by 22 percent compared to 12 percent in the more benevolent political regime. Compared to the 
'No Aid' steady state this translates into a percentage reduction of around 60 and 70 percent, respectively. Note that the tax 
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T.lble 3 
Welfare gains of foreign aid policies. 

Vh Vd 

I. Benchmark 
Aid PolicyA 
a=0.7 41.40 41.40 
a=0.5 91.09 91.08 
a=0.3 184.37 184.34 

11. Conditional Aid 
Aid PolicyB 
a=0.7 37.79 27.01 
a=0.5 65.71 47.49 
a=0.3 112.90 82.26 

lll. Unconditional Aid 
Aid PolicyB 
a=0.7 10.45 1.82 
a=0.5 12.33 0.04 
a=0.3 12.76 -3.44 

Notes: Welfare gains are measured in terms of percentage deviation in certainty-equivalence consumption relative to the 'No Aid' steady state. Vh denotes 
the households' welfare gain while Vd denotes the donor's welfare gain. The initial capital stock is assumed to be the 'No Aid' steady state capital stock. 

cut in percentage points is larger the lower a: in the long-run the tax is reduced by 33, 27 and 21 percentage points for 
a 0.3, a = 0.5 and a = 0,7, respectively. 

To understand this finding, focus on the graph that shows the evolution of the co-state variable J1.t over time, Remember 
that J1.t measures the binding pattern of the enforcement constraint. Due to foreign aid funds capital grows to its new 
steady state value. However, the incentives to deviate increase since D(O, kt-l) is growing with the capital stock. To fulfilI 
the enforcement constraint, J1.r increases during the early periods and then reaches its steady state value. Note that there is 
a jump increase in t O. Let Wt be the relative weight that the donor puts on v(gt): 

Wt 
J1.t - aJ1.t 

1 + aJ1.t 

wr shows the same pattern. It is evident that for lower values of a the donor has to put a larger relative weight on the 
utility of the government since these governments have high incentives to deviate from the aid contract. This implies that 
the donor has to pay permanently larger amounts of foreign aid in return for lower tax cuts. Moreover, the reductions in 
government consumption are the lowest across the political regimes considered here, see Fig. 2. Compared to the 'No Aid' 
steady state government consumption can be decreased by approximately 22 percent for a = 0.3 while for a = 0.5 and 
a = 0.7 a 35 and 50 percent reduction can be reached, respectively. 

However, tax cuts measured in percentage points relative to the 'No Aid' steady state are large for less benevolent 
governments because, initially, taxes have been on a high level. This explains the substantial effectiveness of aid funds in 
less benevolent political regimes. It is evident that the huge tax cuts strongly increase investment and stimulate capital 
accumulation and household consumption increases. The impact is largest for economies that suffer from less benevolent 
political regimes. E.g. consider a = 0.3: the capital stock and household consumption have more than doubled compared to 
the 'No Aid' steady state. 

In the long-run all variables reach a new steady state which is summarized in panel III of Table 2. In the steady state 
taxes are reduced to fairly low levels (between 3 and 22 percent) such that the capital stock increases considerably. This is 
accompanied by increased private consumption. Note that for a 0.3 foreign aid payments are the highest and amount to 
12 percent of recipients' GDP. They help to decrease the size of the government sector, such that the government consump-
tion share is 34 percent and smaller than the private consumption share of 61 percent. Note that although the percentage 
changes are largest for a 0.3, it is evident that economies that suffer from less benevolent governments are still the 
poorest. 

The positive impact of self-enforcing conditional aid is reflected in the welfare gain summarized in panel Il of Table 3. 
The welfare gain is equivalent to raising 'No Aid' steady state consumption up to 38, 66 and 113 percent for a equal to 
0.7, 0.5 and 0.3, respectively. These results show that designing aid conditionality in a way that ensures the recipient's 
cooperation yields huge impacts. There is also a large increase in the donor's welfare though the gain is considerable lower 
compared to households' welfare reflecting the costs of foreign aid, This is particularly true for low values of a, i.e. in cases 
where aid is given to 'bad' governments. 

5.4. Unconditional aid 

What would have been the impact of aid flows described by 'Aid Policy B' if they would have been unconditionally 
transferred to the developing economy? Without any conditions imposed on aid flows the recipient government solves 
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Notes: This figure shows 'Aid Policy S'. The co-state variable JJ..t and the relative weight Wt are shown in levels. The tax rate, household consumption, 
government consumption, investment and capital are normalized by their respective 'No Aid' steady state values. Aid is normalized by the 'No Aid' steady 
state value of output. 

Fig. 2. Self-enforcing conditional aid. 

maximization problem (7). Panel IV of Table 2 summarizes the steady states and shows how different political regimes 
respond to unconditional aid. It is evident that unconditional aid does have a permanent effect. yet, the long-run tax cuts 
implemented by the recipient government are very limited. Tax reductions are the lowest in the least benevolent political 
regime. As an example consider the less benevolent political regime described by Cl = 0.3. The donor transfers the largest 
amount of aid in return for the lowest tax cut of 4 percentage points, though the initial 'No Aid' steady state tax level is 
the highest of the three economies considered here. Tax reductions relative to the 'No Aid' steady state amount to about 
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Table 4 
Effectiveness of conditional aid. 

iN ii f E .....L Vh.~ Vd,~ ~ ~ C;;;;; gn.oald 

I. Baseline 
a=0.7 0.14 0.09 0.11 1.42 0.50 0.91 0.65 
a=0.5 0.33 0.12 0.30 1.71 0.65 0.72 0.52 
a=0.3 0.61 0.15 0.40 2.20 0.78 0.61 0.45 

11. Capital Share e = 0.5 
a=0.7 0.12 0.09 0.01 1.53 0.50 0.99 0.71 
a =0.5 0.27 0.13 0.20 1.91 0.68 0.83 0.59 
a=0,3 0.49 0.18 0.30 2.50 0.87 0.78 0.56 

Notes: K is calibrated such that the conditional aid share equals 10 percent. iN denotes the steady state relative weight. ~, -r f, , c' E and -L-g - , 
~ no.lld noaid no,lId noalt1 

are the steady state values of foreign aid, the tax, consumption and government consum~tion all normalized by their respective 'No Aid' steady state 
values, except foreign aid that is normalized by the 'No Aid' steady state value of output. ~ and ~ are the households' and donor's welfare gains 

h,benrh d,bench 

normalized to their respective welfare gains that would occur under the 'Benchmark' aid policy. 

25, 13 and 7 percent for a equal to 0.7, 0.5 and 0.3, respectively, Instead of weakening the tax distortion less benevolent 
governments use foreign aid to increase unproductive government consumption. Government consumption is raised by 14, 
18 and 24 percent for a equal to 0.7, 0.5 and 0.3, respectively, Unconditional aid does stimulate the economy. however, 
the impact on capital and household consumption is rather low given the large amounts of aid, Note that the increases in 
capital and household consumption relative to the 'No Aid' steady state are larger the smaller the value of a. This is due 
to the fact that less benevolent political regimes are poorer in the initial situation and. therefore, receive greater aid funds. 
If instead we assume that all developing economies receive the same amount of aid, then aid effectiveness is the lowest in 
the least benevolent political regimes. 

Panel III in Table 3 summarizes the effectiveness of unconditional aid in terms of welfare gains measured in households' 
consumption equivalents. Compared to self-enforcing conditional aid welfare gains are small. In particular the welfare gain 
of the donor is minimal indicating that the costs of aid are high. If the donor is transferring 'Aid Policy B' to the least 
benevolent political regime considered here, a = 0.3, the donor even experiences a welfare loss since the amount of aid is 
large but the increase in households' welfare is low, Note that such an aid policy would violate the participation constraint 
of the donor, 

5.5. The capital share 

As discussed in Section 4 we consider a larger capital share as an additional calibration exercise and analyze the proper-
ties of optimal self-enforcing conditional aid in an economy characterized by () = 0.5. Without development assistance, the 
economies associated with a = 0.3. a 0.5 and a = 0.7 are characterized by steady state investment shares equal to 19.23 
and 28 percent, respectively. In our experiment, to make comparisons possible, we calibrate the cost function parameter A 
in such a way that in the steady state the reCipient's foreign aid share is the same as for () = 0.3. i.e. Cij1j is equal to 8, 10 
and 12 percent.s 

Table 4 compares the steady states for () 0.3 and () = 0.5. We report the relative weight put on utility of government 
consumption, foreign aid, taxes, household consumption and government consumption. Other than the relative weight. 
all variables are normalized by their respective 'No Aid' steady state values except foreign aid that is normalized by the 
'No Aid' steady state value of output. Moreover, we consider the welfare gains of the households and the donor relative to 
the respective welfare gains of the 'Benchmark' aid policy. 

First, note that the relative weight put on government utility is lower for fI 0.5 than for fI = 0.3. The loss of receiving 
development assistance is larger because foreign aid can be used more effectively in an economy characterized by a larger 
capital share. Hence, the incentives to deviate from the aid conditions are lower. As a consequence. the tax rates can be 
substantially reduced and household consumption rises more compared to () = 0.3. The better aid effectiveness is reflected in 
the welfare gains: for fJ = 0.5 they are closer to the welfare gains of the 'Benchmark' aid policy. Particularly, for a = 0.7 the 
welfare gain is nearly the same as under the 'Benchmark' aid policy because aid conditionality generates optimal taxes that 
are close to zero. Note that the reduction of government consumption is slightly smaller for fI 0.5 although conditionality 
is less binding: this is due to the somewhat larger normalized aid flows that can be consumed by the government. 

6. Discussion and concluding remarks 

This paper has analyzed the optimal design of incentive compatible aid conditionality and the dynamic properties of 
the associated aid policies. In a neoclassical framework that accounts for different political regimes, we have argued that 
sovereign recipient governments may not implement economic policies that coincide with the donors' intention. We have 

8 Otherwise foreign aid shares are equal to 3 to 4 percent, and, hence, the increase in consumption and welfare is rather low. 



389 

modeled aid conditionality as an imperfectly enforceable dynamic contract between the donor and the recipient government. 
Aid conditions have been assumed to be supportable by the threat of a permanent aid cutoff. 

We have found that self-enforcing conditional aid strongly stimulates the developing economy. However, aid effectiveness 
is costly: more aid has to be given to less benevolent political regimes in return for a less intense conditionality. 

Since we have adopted a simple model we view our findings as initial benchmark. There are several issues that are 
worth investigating in greater detail. In the following we provide a brief discussion of some important issues. 

6.1. Off-equilibrium punishment 

Our quantitative findings are based on the assumption that the donor's threat of a permanent aid cutoff is fully credible. 
However, this may not be the case since the gains that created the original aid contract still exist, i.e. the donor can 
gain by relaxing the punishment. In an endowment economy with limited enforceable dynamic contracts Cordella et al. 
(2003) and Kletzer (2005) argue that a renegotiation-proof equilibrium is characterized by aid inflows in punishment that 
are smaller than those made in equilibrium. If we allow for aid inflows in punishment or relax the assumption of an 
infinite stay in punishment, the value of the outside option becomes larger. This implies that the recipient government's 
incentives to deviate increase, and it is likely that the self-enforcing contract is described by larger aid flows and less intense 
conditionality. 

Since we consider a dynamic setting with capital. the specification of renegotiation-proof equilibria is beyond the scope 
of this paper and we leave the important question concerning the credibility of punishment threats for future research. 
Instead, in this paper, we argue that since a permanent cutoff from aid is the most severe punishment, the resulting self-
enforcing aid contract and the associated welfare gain is the best the donor can achieve. In combination with the assumption 
that the donor fully commits to future aid policies, we view our scenario as the most optimistic one can think of regarding 
the effectiveness of aid. 

6.2. Two-sided limited commitment 

In this paper, we have concentrated on enforceability problems due to the behavior of the recipient government and 
abstracted from time-consistency problems of donors' policies as possible explanation for the failure of conditionality. How-
ever, distortions on the donor's side may be important when studying the impact of development assistance. It seems 
to be a particularly promising avenue for future research to develop a dynamic macroeconomic framework to analyze to 
what extent limited commitment on the donor's side and time-inconsistency issues serve as explanations for limited aid 
effectiveness. 

As an example consider the stochastic version of the model of this paper. Suppose a positive productivity shock takes 
place in the developing economy making a permanent aid cutoff a less severe punishment. Hence, in order to prevent 
the recipient government from breaking the contract, the donor has to increase aid flows in return for a less intense 
conditionality.9 However, as the positive productivity shock dies out, this aid policy might not be incentive compatible for 
the donor anymore. It would be interesting to analyze the effects of limited commitment on the donor's side, particularly 
with respect to the volatility of aid flows. 

6.3. Small open economy 

To show the basic characteristics of limited enforceable conditionality as clearly as possible, this paper has analyzed 
optimal foreign aid in a closed economy setting, although most developing countries are small open economies. In the 
following we therefore briefly discuss the issues that arise in an open economy context. 

Consider a simple version of a small open economy where the country has access to international capital markets and 
can issue foreign bonds. Furthermore, assume that financial integration is perfect and that there is no default risk, hence, 
the level of debt is unconstrained. As before, there is a benevolent donor that imposes conditionality on its aid funds, and 
the off-equilibrium punishment is given by a permanent cutoff from aid. 

Suppose the economy is initially in its 'No Aid' steady state. Then, since the capital stock is below its steady state that 
is reached in the presence of aid flows, the country instantly borrows and invests k knoaid at the world interest rate. 
Therefore, the economy directly jumps to the steady state of the closed economy discussed in this paper. 

So far, we have assumed that the off-equilibrium punishment is a permanent cutoff from aid. In a small open economy 
with access to foreign bonds, one might argue that direct sanctions such as trade sanctions or the seizure of foreign bonds 
can be imposed. Then, the off-equilibrium punishment threat is more severe such that the tax policy and the allocation get 
closer to the first best. 

However, particularly in developing countries, financial frictions may constrain domestic demand for foreign bonds. Of 
specific importance may be sovereign risk, Le. countries may default on their debt contracts. In this context, one issue that 

9 Note that this implies that the correlation between foreign aid Hows and output is positive, as also noted by Cordella et al. (2003). Pallage and Robe 
(2001) provide some empirical evidence in favor of this finding. 
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arises is the debt limit, i.e. the level of debt that can be safely lend by the creditors. It seems particularly interesting to 
analyze whether debt relief or aid is the better instrument of development assistance. Debt relief might be superior since 
developing countries could regain access to international financial markets, see also Cordella et al. (2003). 

It is well known from the literature on sovereign debt that foreign lenders have only limited powers to directly sanction 
sovereign borrowers. Here, it would be interesting to introduce uncertainty and a motive for consumption smoothing and 
focus on reputation as motive for repayment, Le. if countries default on their debt they are punished by a e.g. permanent 
exclusion from international financial markets.10 Moreover, to make off-equilibrium punishments more severe, a permanent 
cutoff from aid could be considered. There are potentially important interactions of the two sources of limited commitment 
that seem to be worth investigating. 

6.4. Other extensions 

Another interesting direction is to study the dynamic macroeconomic effects of informational asymmetries regarding 
recipient government types. In our analysis so far, we have assumed that the donor has perfect information about the 
recipient's degree of benevolence. However, the optimal self-enforcing conditional aid flows generate a somewhat perverse 
incentive for the recipient to pretend to be a 'bad' government. The question then is: how do hidden government types 
influence the dynamic properties of self-enforcing conditional aid flows? 

Other possible extensions of this research are the following. It could be interesting to include alternative tax schemes and 
government investment in the current setup. Moreover, it seems to be promising to introduce several recipient countries to 
analyze aid selectivity. Similarly, a multi-donor setup can give insights about coordination among donors. Another avenue 
of research is to think about different donor instruments, e.g. tied aid projects. All these points are, however, left for future 
research. 
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Appendix A. Numerical solution 

In this appendix we describe the numerical algorithm. Since there is no uncertainty we use a backward procedure to 
solve for the transitional dynamics.ll 

A.1. Unconditional aid 

Considering the case of unconditional aid, the equilibrium is characterized by Eqs. (2), (4), (6), (8), (9) and (10). To make 
the system of equations finite dimensional we assume that the economy converges to the steady state in finitely many 
periods T + 1. Hence, as time starts in t = 0, in period T the state variables are given by their steady state values, kT k 
and AT = L Given the initial values L1 and L 1, we need to solve for {Ct, gt, 'fr, ~d;=o and {kr, Arl;:01. To do so, we consider 
the equilibrium conditions (2), (4), (8) and (9) for t = 0, .... T and the equilibrium conditions (6) and (10) that look forward 
to t + 1 for t = 0, ... ,T 1. Since we have as many unknowns as equations the system of nonlinear equations can be solved 
by employing a nonlinear numerical solver. 

A.2. Self-enfordng conditional aid 

The absence of uncertainty implies that the enforcement constraint is always binding until the steady state is reached. 
Hence, we can employ the same solution strategy as described in A.1. The terminal values of the state variables at time T 
are given by their steady state values, kT = k, AT = i.T and #LT ji.. Given the initial values Lt. L1 and #L-I, to solve for 
{Ct, gr, 'fr, at, ~d[=o and (kt, At, #Lr ,;:d we use the equilibrium conditions (2), (4), (14), (15) and (16) for t = 0, ... , T and the 
forward looking equilibrium conditions (6), (17) and (18) for t 0, ...• T -1. Note that the enforcement constraint requires 
the calculation of the default value D(O, kr-1) according the procedure described in A.1. 

10 Without uncertainty no lending is supportable because as soon as the country reaches its steady state exclusion from financial markets would not pose 
any threat anymore. Hence, countries have no incentive to fulfill their debt contract. Lenders anticipate this and no lending is supportable. 

11 Our procedure follows e.g. Trabandt (2007). 
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