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Abstract
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enforceable dynamic contract. Quantitative findings suggest that imposing incentive-compatible con-
ditions on the provision of debt relief substantially promotes fiscal reform and investment in the short-
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1 Introduction

The most heavily indebted poor countries in the world, the HIPCs, have been suffering from low
income levels, stagnating economic growth and high external public debt for many years. In 1996,
motivated by the concern to stimulate growth and reduce poverty, the International Monetary Fund
and the World Bank founded the Initiative for Heavily Indebted Poor Countries that was supple-
mented by the Multilateral Debt Relief Initiative in 2005. The objective of the initiative is to provide
substantial debt cancelations so that the recipient governments have free resources left to finance ef-
ficient growth-enhancing economic policies. In 2007, total costs of debt relief were estimated at $ 71
billions (IMF Factsheet, 2010).

In their seminal contributions, Krugman (1988) and Sachs (1989) show that debt relief may facili-
tate new lending, investment and growth if a country suffers from a debt overhang.! However, as
argued by Arslanalp and Henry (2004, 2006) and Eaton (1990), it is questionable whether the HIPCs
are characterized by a debt overhang since they have continuously received positive net loans on
concessional terms and face debt obligations to official creditors rather than commercial banks. To
emphasize this point, figure 1 shows the components of public external debt as well as the compo-
nents of official development assistance (ODA). Since positive ODA net loans have replaced market
debt by official concessional debt, Easterly (2002) argues that debt relief has been implicitly granted
to the HIPCs over the past three decades. The concern about the unsustainability of external debt
burdens motivated the recommendation made by the Meltzer (2000) Commission that development
assistance should be provided through outright grants rather than concessional loans.

This paper studies the question whether debt relief - provided explicitly via outright grants and im-
plicitly via concessional loans - is an effective instrument to stimulate economic growth in the most
heavily indebted poor countries. We take into account that the main economic problem of the HIPCs
is the lack of functional economic institutions rather than debt overhang (Cordella, Dell’ Ariccia and
Kletzer, 2003, Arslanalp and Henry, 2006). Instead of implementing efficient policies, the recipient
government may divert transfers from their intended use and follow poor or wasteful economic poli-
cies (Easterly, 2002). To prevent this from happening, it has become a common policy to impose
conditionality on the provision of debt relief.> However, the sovereign recipient government may

not be willing to keep the conditions and, as already argued by Sachs (1989), the enforcement of

'Arslanalp and Henry (2005) provide empirical evidence that the debt reduction agreements under the ‘Brady Plan’ in
the 1980s generated efficiency gains and stimulated investment in middle-income developing countries.

To be considered for the HIPC Initiative countries must meet certain criteria, e.g., countries must have developed a
Poverty Reduction Strategy Paper.



conditionality is weak.

The objective of the paper is to analyze how conditionality and debt relief should be designed to
induce the recipient government to cooperate so that efficient growth-enhancing economic policies
are implemented. We follow Cordella et al. (2003), Kletzer (2005), Cordella and Dell’ Ariccia (2007)
and formulate conditionality as an imperfectly enforceable contract between the donor and the re-
cipient government.® To ensure that the recipient government fulfills the conditions and implements
economic policies that coincide with the donor’s intention, the donor threatens with punishments.

To study the optimal design of debt relief, we analyze incentive-compatible conditionality in a neo-
classical growth model of a small open economy. The government of the small open economy fi-
nances non-productive government consumption by issuing foreign debt and raising taxes. To reflect
the risk of sovereign default on non-concessional debt, market interest rates are assumed to be in-
creasing in the debt-to-capital ratio and, therefore, limit the access to international credit markets.
The donor provides costly debt relief in form of concessional loans and outright grants and cares
solely about the welfare of the households. In contrast, the recipient government also values non-
productive government consumption and discounts the future at a higher rate, which can be inter-
preted as a short-hand for political economy factors that lead to overspending and debt accumulation
(Easterly, 2002). The conflict of interest between the donor and the recipient government raises the
issue of conditionality: the donor offers loans and/or grants and, in return, expects the government to
implement fiscal as well as debt policies that coincide with the donor’s intention.

In our analysis, we impose two important assumptions. First, we define conditionality to be self-
enforcing if, at any point in time, the contract is supportable by the threat of a permanent cutoff from
any kind of assistance. Second, official creditors are able to enforce the repayment of concessional
debt, i.e., a failure on conditionality does not come along with a default on concessional debt. These
two assumptions imply that a permanent cutoff from assistance is the worst possible punishment
threat so that the associated self-enforcing conditionality generates the best achievable outcome for
the donor. We interpret our findings as an upper benchmark on the effectiveness of debt relief and
discuss the effects of relaxing these assumptions.

Quantitative results suggest that self-enforcing conditionality substantially promotes fiscal reform

and stimulates investment and growth. In contrast to the recent practice of canceling 100 percent of

3Papers that deal with limited enforceable dynamic contracts in different areas of research are e.g., Kocherlakota (1996),
Kletzer and Wright (2000), Alvarez and Jermann (2000), Kehoe and Perri (2002), Kriiger and Perri (2006), Kriiger and
Uhlig (2006), Azariadis and Kaas (2008). Marcet and Marimon (1992) study external financing opportunities under limited
commitment in a stochastic growth model and apply their theoretical model to the case of Africa in Giovannetti, Marcet and
Marimon (1993).



multilateral debt under the Multilateral Debt Relief Initiative, optimal conditionality is accompanied
by a combination of concessional loans and outright grants. This is true as long as official creditors are
able to enforce the repayment of concessional debt. The intuition is that loans, unlike grants, imply
repayment obligations that increase the donor’s leverage over the recipient government’s policies and
make conditionality easier to enforce. If official creditors are not able to enforce concessional loans
so that a failure on conditionality goes hand in hand with a default on concessional debt, it is optimal
to provide outright grants only. Losing loans as a policy instrument reduces the effectiveness of one
unit of development assistance and generates a considerable welfare loss.

In the short-run, it is optimal to impose strong conditions on the provision of debt relief to promote
economic growth. In our theoretical economy, substantial reductions in market debt and government
consumption as well as large tax cuts substantially increase investment. Over time, as capital grows,
the recipient economy becomes richer and benefits from an improved access to international credit
markets so that breaching the contract becomes more attractive. As a consequence, to induce the
recipient government to continue to cooperate, conditionality becomes less severe. The dynamic
patterns of self-enforcing conditionality and the optimal combination of subsidized loans and outright
grants are crucially determined by the degree of the recipient’s non-benevolence and impatience since
these parameters determine the strength of the conflict of interest and the access to international
financial markets. In the long-run, to prevent that the recipient government returns to wasteful fiscal
policies, the donor has to permanently provide subsidized loans and grants.

This paper is related to recent studies by Murshed and Sen (1995), Svensson (2000a, 2000b, 2003),
Pedersen (1996, 2001), Azam and Laffont (2003) and Hagen (2006) who use static or two-period
game-theoretic models to analyze incentive-compatibility, moral hazard and informational problems
in the context of foreign aid. Our paper is closely related to Cordella et al. (2003) who analyze
the interaction of conditional aid and debt relief in a stylized infinite horizon endowment economy.
They show analytically that regaining access to international credit markets decreases the recipi-
ent’s incentives to cooperate so that conditionality becomes more difficult to enforce. Cordella and
Dell’ Ariccia (2007) contrast conditional budget support and project aid while Kletzer (2005) focuses
on the credibility of aid sanctions. Scholl (2009) contributes to this literature by analyzing the im-
pact of incentive-compatible conditional aid on fiscal policy reform and investment in a neoclassical
growth framework. However, Scholl (2009) abstracts from international financial markets and con-
cessional debt.

This paper builds on Cordella et al. (2003) and Scholl (2009) and provides a novel quantitative-



theoretical analysis of the dynamic properties of explicit and implicit debt relief in a neoclassical
framework that accounts for incentive compatibility problems. In particular, our framework allows
us to analyze the short- and long-run impact of optimal concessional loans and outright grants on
fiscal policies and capital accumulation as well as the interaction of market debt and concessional
loans. Therefore, our study extends the theoretical setup of Cordella et al. (2003) and complements
their analytical findings. Moreover, we contribute to the discussion whether outright grants should
be preferred to concessional loans, see e.g., Bulow and Rogoff (2005), Cordella and Ulku (2004) and
Cohen, Jacquet and Reisen (2007).

Our neoclassical theoretical framework builds on the literature that studies the link between foreign
aid and economic growth, e.g., Chenery and Strout (1966), Boone (1996), Chatterjee, Sakoulis and
Turnovsky (2003) and Chatterjee and Turnovsky (2007). These studies, however, abstract from in-
centive compatibility issues and take aid as exogenously given. Our paper is related to Aguiar and
Amador (2010) who develop a political economy model of sovereign debt and show that uncondi-
tional aid and debt relief have no long-run effects. However, since their focus is the analysis of debt
default, they do not study the issue of optimal conditional aid.

The paper is structured as follows. In section 2 we develop a neoclassical framework of a small
open economy with a conflict of interest between the donor and the recipient government. In section
3 we analyze the quantitative properties of incentive-compatible conditional debt relief by studying

transition paths and long-run properties. Finally, section 4 concludes.

2 The Model

2.1 The Environment

In the following, we consider a small open developing economy that is inhabited by a large number of
infinitely-lived households who maximize lifetime utility. Preferences of the representative household

are given by
> Blula),  0< B, <1, (1)
t=0

where ¢; denotes household consumption at time ¢. The utility function u(c;) satisfies u.(c;) > 0 and
uee(ct) < 0. B, denotes the private discount factor.
The household produces the consumption good and saves by investing in the capital stock k;. The

household’s budget constraint is described by

ct+ ki =1 —7m)ye + (1 =)k, ()



The capital stock depreciates at rate 0 < § < 1. y; denotes production at time ¢ and 7; is the income
tax raised by the government. More broadly, one may interpret 7; as the share of income that is lost
due to inefficient economic policies. Note that we assume that households do not have access to
international credit markets.

The household produces y; by employing the production function
yr = F(ki—1,m1). (3)

The production function has constant returns to scale in capital k;_; and labor n;. In the following,
we normalize labor n; = 1, for all ¢, such that F'(k;—1,1) = f(ki—1).

Preferences of the government are given by
o0
> Bvleng),  0< By <1, )
t=0

where the utility function v satisfies v.(ct, g¢) > 0, vee(ct, g) < 0, vg(ct, g¢) > 0 and vgg(cy, ge) < O.
We label unproductive government consumption by g; and interpret it as e.g. expenditures supporting
the political elite (see also Cordella and Dell’ Arriccia, 2007, and Scholl, 2009). Importantly, we
allow that the government discounts the future at a different rate than the public, 3, < 3,. The higher
discount rate can be interpreted as short-hand for political economy factors that lead to overspending
and debt accumulation, see Easterly (2002) and Aguiar and Amador (2010).

The recipient government finances non-productive government consumption g; by raising the income
tax 73 and issuing foreign debt d; > 0 at the market interest rate r; 1 and by receiving transfers £; > 0

from the donor. The government’s budget constraint reads as
g+ (1 +r)di1 + (L + 7 — q)le—1 = 7 f(ki—1) + di + by, (5)

where ¢;4+1 > 0 determines the concessionality level of the transfers ¢;. If ¢;1 = 0, then the donor
provides non-concessional loans at the market interest rate. If g;y1 = 741 the donor provides loans
without interest. If ¢; 11 = 1 + 41, transfers ¢; are given as an outright grant.*

We follow e.g. Chatterjee et al. (2003) and assume that the market interest rate takes the functional
form r; = @(Z:—:) with ®(0) = r* and <I>% (%) > (. Thus, the market rate is at least as large as
the world interest rate 7* and is assumed to be strictly increasing in the debt to capital ratio reflecting

the risk of sovereign default. The country risk premium is given by 741 — 7* > 0.

“See also Cordella and Ulku (2004) who formulate the transfer scheme in a similar way.



We assume that there is a representative altruistic donor who cares about the welfare of the households
and provides costly development assistance by choosing ¢; and ¢, 1.> The donor’s preferences take

the following form
> Byluler) = hlgili-1)]. (6)
=0

The cost function h(ql;—1) satisfies h(qily—1) > 0 if ¢,y or ¢ are strictly greater than zero, and
h(qtﬁt_l) = 0if qtﬁt_l = 0. Moreover, hq(qtgt—l) > 0, hg(qtﬁt_l) > 0, hqq(q,ggt_l) > 0,
hee(qels—1) > 0.

2.2 Conditionality as Self-Enforcing Contract

Since the recipient government discounts the future at a higher rate than the donor and, in addition,
finances unproductive government consumption, there is a conflict of interest between the donor and
the recipient government. The recipient government may use transfers to implement policies that do
not coincide with the donor’s intention. To prevent the government from doing so, the donor imposes
conditions on the provision of assistance. However, the recipient government may not be willing to
fulfill these conditions.

We follow Cordella et al. (2003), Kletzer (2005), Cordella and Dell’ Ariccia (2007) and Scholl (2009)
and define conditionality as a dynamic contract between the donor and the recipient country. The
donor offers to provide debt relief and, in return, expects the government to fulfill certain conditions,
namely, to implement fiscal as well as debt policies that are in line with the donor’s preferences.
However, the contract is imperfectly enforceable since the sovereign recipient government can always
dishonor the conditions and implement ineffective economic policies. We define the contract to be
self-enforcing, if, at any point in time, the conditions are supportable by the threat of a permanent
cutoff from any form of assistance. In addition, we assume that the donor is able to enforce the
repayment of concessional loans. We impose these two assumptions to consider the worst possible
punishment threat so that the associated self-enforceable conditionality generates the best achievable
outcome for the donor. We interpret this scenario as an upper benchmark on the effectiveness of
debt relief. In section 3.5 we take into account that official creditors may not be able to enforce the
repayment of concessional loans and analyze the optimal design of debt relief and conditionality in
such a scenario.

The default value is characterized by the optimal policy decisions of the recipient government taking

5In reality, there are many other reasons for giving aid. By assuming an altruistic donor we take the most optimistic view
on the effectiveness of development assistance.



as given the optimal consumption and investment choices of the household. The household’s opti-
mality conditions are given by the usual Euler equation that connects the marginal rate of substitution

between consumption today and tomorrow with the rate of return on capital

uc(er) = Bpuc(cr1)[1 — 0 + (1 — 7e41) fie (ke)] (7

together with the budget constraints of the household and the government, equations (2) and (5).
The default value D(k;—1,d;—1,%i—1,q:) is characterized by the following maximization problem,
given ¢, = 0, for all t > 0:
oo
max > Bho(er, 1) ®)

{Cu Gt ki, dy, Tt}toio t=0
S.t.

(2), (5) and (7)

givenk_1 > 0,d_1 > 0,¢_1 > 0and gg > 0. /_; > 0 reflects the repayment obligations of official
loans that have been provided by the donor in the past. The optimality conditions associated to (8)
are given in the appendix.

The donor designs a contract that offers a transfer scheme {¢;, ¢;11}{2, and, in return, expects the
recipient government to implement tax and debt policies {r;, d; }?2, that are associated with the al-
location {ct, g, kt } ;2. The optimal self-enforcing contract is given by the solution to the following

maximization problem:

max Bhlu(ce) — h(qele-1)] 9)
{ee, g8, ks di, 7, by g1 }20 ; P
S.t.
Zﬁgv(ctﬂ‘agtﬂ‘) > D(kt—ladt—lagt—l,Qt) (10)
=0

(2), (5) and (7)

given k_; > 0 and d_; > 0. Equation (10) is the enforcement constraint of the contract: the contract
is self-enforcing as long as the value of fulfilling the conditions, Z;io ﬂgv(ctﬂ, Gi+4), 1s at least as
large as the value of defecting, D (ki—1,di—1,%1—1, ).

In the spirit of Marcet and Marimon (2010, 1992), to solve the donor’s maximization problem, we
introduce an additional co-state variable p; that measures the binding pattern of the enforcement

constraint.® Let 7; > 0 be the Lagrange-multiplier on the enforcement constraint (10). Then, the

®This method has been frequently applied in the macroeconomic literature on limited commitment, see e.g. Kehoe and
Perri (2002) and Cooley, Marimon and Quadrini (2004).



donor’s maximization problem (9) can be transformed into the following saddle-point formulation:’

min max Jok [u(ct) — h(qli—1) + pev(ce, ge)
{’}’t > 0}?20 {Ctagtaktadta Tt, Etv qt+1}?i() ; 8
D1, i1, i, ar)| an
S.t.
e = (gi)/ltl + Vi, p—1 =0, (12)

(2), (5) and (7).

The additional co-state variable ; enters as a weight on government’s preferences. If the enforcement
constraint is never binding, v = 0, for all ¢, the weight on government’s preferences is zero, p; =
0 for all ¢, and the donor can enforce the first best solution. If the recipient government has an
incentive to default on the contract, constraint (10) is binding, v > 0. If v, > g—i,ut,l, the weight on
government’s preferences pi; increases.

The optimal contract is characterized by the following first order conditions:

G = By [)\tuc(ctﬂ)(l — Te1) frp (k) + G (1 — 7eq1) fie (k) + 1 —6)

109 (Ctr1, Ger1) Tea 1 fr(Be) — e 1 Dy (K, dy, Qt+1€t)} (13)
Mtvg(cta gt) = 5p (Mt+1vg(0t+17 9t+1)(1 + Tt+1) + ’7t+1Dd(kt, d, 4y, Qt+1)> (14)
pevgler, gr) = Bp <Mt+1vg(0t+1v gi+1) (1 + rep1 — qe1) + he(qrea )

+Yt+1De(ke, de, b, Qt-l—l)) (15)
pe+10g(Cet1, gr)le = hqlrile) + Yea1Dg(ke, di, L, Gry1) (16)
Gef(ke-1) = pevgler, ge) f(ke—1) — M—1uc(ce) fr(ke—1) (17

G = wucler, gt) + prve(ee, g) + vee(ce) Ae—1 [(1 = 7t) fr(kt—1) +1 — 5}
—Avtice(ct) (18)
0 = m ( Z BIv(cirjs girg) — D(dp—1, ki1, i1, %)) (19)

=0

together with (2), (5) and (7). A; denotes the Lagrange multiplier on the Euler equation and measures
its tightness while (; is the Lagrange multiplier on the budget constraint.
Equation (13) relates the marginal costs and benefits of investing one additional unit in the capital

stock. If capital is raised by one unit, the recipient’s incentive to default on the contract increases, re-

"The details are given in the appendix.



flected by the term ;1 Dy (K¢, dy, €1, q11) > 0. Equation (24) can be interpreted as the government’s
Euler equation since it relates the marginal costs and marginal benefits of issuing one additional unit
non-concessional debt. Here, the increasing market debt implies higher repayment obligations de-
creasing the recipient values of dishonoring the contract conditions, 41 Dg(ky, ds, by, grv1) < 0.
Equation (15) determines the optimal level of transfers ¢;. The recipient government faces marginal
benefits and costs equal to ;g (ci41, gi+1) and puy1g(Ce1, Ge1)(1 + 7e41 — qeg1), respectively,
when getting access to one additional unit of ¢; while the donor is confronted with marginal costs
equal to hy(q:+1¢¢). However, at the same time, higher official loans imply higher repayment obli-
gations decreasing the government’s outside option, v¢41Dy(kt, dt, qe+1¢:) < 0, and increasing the
donor’s leverage over the recipient government’s policies. Equation (16) characterizes the optimal de-
gree of concessionality g.41 by equalizing the marginal benefits, 1141 1vg(ct+1, g¢+1), and the marginal
costs hg(qi+14t) + Yee1Dq(ke, di, €s, qi1). Note that a higher degree of concessionality decreases
the repayment obligations and, thus, increases the recipient government’s value of dishonoring the
contract, fyt+1Dq(kt, di, 0, qi+1) > 0. Equation (17) describes the optimal tax rate and equation
(18) determines the optimal choice of household’s consumption. Equation (19) is the complementary
slackness condition.

The equilibrium conditions form a system of highly nonlinear equations that depend on the state
variables k¢, d, £+, A+ and u;. Because no analytical closed-form solution can be derived, we solve the
model numerically to study transition paths and steady states. Since the model assumes no exogenous
growth, we suppose that the economy converges to a steady state that is characterized by a constant
weight 77, a constant allocation (¢, g, k), a constant transfer scheme (¢, ) and constant policies (7, d)
that fulfill the optimality conditions associated with the donor’s maximization problem (9). The
absence of uncertainty allows us to apply a backward procedure to solve for the transitional dynamics.

The details of the numerical algorithm are described in the appendix.

3 Quantitative Results

3.1 Parameterization

Table 1 provides some details on the history of debt relief shown in figure 1 and summarizes data on
annual per capita income measured in constant 2000 US $, non-concessional and concessional debt
and Official Development Assistance (ODA) as shares of GDP in percent. We consider a subset of

the HIPCs for which data from 1975 to 2005 are available and report 10-year-averages. We sort the

10



countries with respect to their average level of non-concessional debt between 1975 and 1985 and
divide them into quartiles. The statistics refer to the median country of each quartile and reveal that
there is substantial heterogeneity across HIPCs: between 1975 and 1985 average non-concessional
debt shares of the median countries vary between approximately 4 and 46 percent. The data reveal
that countries with very low levels of debt are also extremely poor in terms of annual per capita
income indicating a fairly limited access to international financial markets. All countries received
considerable amounts of ODA in form of grants and concessional loans. However, the impact on per
capita income seems to be limited, calling the effectiveness of aid into question.® Average ODA net
loans appear to be positive for the entire time period so that substantial levels of concessional debt
have been accumulated in the HIPCs. All countries received considerable debt relief under the HIPC-
Initiative and the Multilateral Debt Relief Initiative; in 2006 Burkina Faso and Cameroon received
debt relief equal to 24 and 22 percent of GDP, respectively, while Haiti and Congo Republic were
granted 29 and 34 percent of GDP in the years 2005 to 2007.

To parameterize the model on an annual basis we first suppose that the recipient economy does not
receive any form of assistance, i.e., £x = 0, for all ¢. The optimal choices of the recipient government
are characterized by the solution to the government’s maximization problem (8). We consider this
as our initial situation and choose the functional forms and parameters of the model as to mimic the
heterogeneity of average non-concessional debt shares between 1975 and 1985.

We assume that the household and the government have logarithmic utilities:

u(er) = Ine

v(ct,9¢) = Inc+alng

where a € {0.2;0.4;0.6} is the weight that the recipient government puts on the utility of non-
productive consumption g;. It measures the benevolence of the government and determines the gov-
ernment consumption share as well as the tax rate. We set the private discount rate 3, = 0.95 and
define 7 = 1/, — 1 so that the world interest rate equals 5.26 percent. We follow Chatterjee et
al. (2003) and assume that the market interest rate is strictly increasing in the debt-to-capital ratio

dy—1
P50 — 1 with ¢ = 0.4. We suppose that the recipient government discounts the future

re=r"4+e

at a higher rate reflecting political instability leading to overspending and debt accumulation (East-

8There is a large empirical literature on aid and economic growth, e.g., Burnside and Dollar (2000, 2004), Hansen and
Tarp (2000, 2001), Svensson (1999), Dollar and Svensson (2000), Dalgaard, Hansen and Tarp (2004, 2001), Collier and
Dollar (2002), Easterly, Levine and Roodman (2004) and Easterly (2003). According to a recent contribution by Raghuram
and Subramanian (2008) there seems to be no robust evidence concerning the interaction of foreign aid, sound economic
policies and growth.
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erly, 2002). Since (3, determines the non-concessional debt share in the economy, we analyze its
impact by assuming the values 0.85, 0.88, 0.91 and 0.94. The production function is specified as
f(ki—1) = kY| with § = 0.3. The capital stock depreciates at the rate § = 0.1.

Table 2 summarizes the steady state properties for these functional forms and parameter values. In the
following we refer to this steady state as the ‘No Aid’ steady state. Our parameterization generates
non-concessional debt shares between 3 and 43 percent of GDP which square well with average debt
shares observed between 1975 and 1985. Country risk premia vary between 1 and 12 percent which
seems to be reasonable in comparison with other low-income countries. Private consumption shares
vary between 52 and 69 percent while government consumption shares range from 11 to 32 percent,
depending on the parameter values for o and 3,. The associated steady state tax rates vary between
13 and 36 percent. Thus, we consider economies in which up to 36 percent of GDP are lost due to
inefficient economic policies. Investment shares vary between 12 and 17 percent, respectively.

It is evident that the larger «, i.e., the less benevolent the recipient government, the larger the income
tax rate, the lower investment share and, thus, the poorer the economy in terms of capital and output
levels. The government consumption share is increasing while the private consumption share is de-
creasing in a. Moreover, non-concessional debt as a share of total output is decreasing in « reflecting
the fact that poor countries have limited access to international debt markets.

With respect to 34, our theoretical economy implies that recipient governments that discount the
future at higher rates accumulate more debt leading to higher risk premia issued by international
credit markets. The more indebted countries face considerable debt service obligations and suffer
from low capital levels and high tax rates as well as high government consumption and low private
consumption shares.

In our analysis of optimal debt relief we assume that the donor’s preferences are described by a linear
cost function: h(gily—1) = kqily—1. K is set equal to 1.5 such that the steady state value of outright

grants under self-enforcing conditionality mimics the properties of the data.

3.2 Long-Run Properties of Self-Enforcing Conditionality

Table 3 summarizes the long-run properties of the optimal self-enforcing contract between the altru-
istic donor and the recipient government. The steady state depends on the parameters a and [3, that
determine the strength of the conflict of interest between the donor and the recipient government. It
turns out that incentive-compatibility requires permanent assistance ¢ between 13 to 21 percent of

GDP. Define w41 = 1 4 r4+1 — g4+1 as the share of ¢, that is provided in form of interest-free loans.

12



The steady state value 7 is between 53 and 78 percent indicating that the optimal transfer scheme
is characterized by a combination of loans and grants. The donor imposes conditions that require
substantial tax cuts and considerable reductions in government consumption and non-concessional
debt shares. These economic policies provide incentives to invest and generate a substantial increase
in the long-run capital stock as well as in the private consumption share. Note that the implication
of our theoretical model is in contrast to the recommendation made by the Meltzer (2000) Commis-
sion that development assistance should be provided through outright grants rather than concessional
loans. The intuition is that loans, unlike grants, imply repayment obligations that increase the donor’s
leverage over the recipient government’s policies and make conditionality easier to enforce. This is
true as long as official creditors are able to enforce the repayment of international loans. We relax
this assumption in section 3.5.

Let w, = ﬁ’zt be the relative weight that the donor needs to put on the utility of government con-

sumption In g; to induce the recipient government to cooperate and to implement efficient fiscal poli-
cies. Recall that y; is the additional costate-variable that measures the binding pattern of the enforce-
ment constraint. In the steady state, the relative weight is increasing in « and decreasing in 3,. Hence,
the weight making the recipient government indifferent between fulfilling the contract and choosing
the outside option is increasing in the non-benevolence and in the impatience of the recipient govern-
ment. This is reflected by the conditions that are imposed on the provision of assistance: tax cuts are
lower whereas government consumption and non-concessional debt shares are higher.

Interestingly, 7 is decreasing in «, i.e., the share of subsidized loans is decreasing in the non-
benevolence of the recipient government. Since high values of o imply severe conflicts of interest
between the altruistic donor and the recipient government, the government has high incentives to
dishonor the conditions. It turns out to be efficient to improve the attractiveness of the contract by
decreasing the share of loans and providing more outright grants. On the other hand, 7 is decreasing
in 3,. Although high values of 3, imply only weak conflicts of interest between the donor and the
recipient government, more outright grants are provided to more patient governments. The intuition
is that patient governments implement decent debt policies so that country risk premia are not too
high and do not limit the access to private international credit markets. The small wedge between the
concessional and the market interest rate makes a permanent cutoff from any form of assistance a less
threatening outside option. As a consequence, to make the contract more attractive, the donor needs

to provide more assistance in form of outright grants.
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3.3 Implicit Debt Relief

Figure 1 and table 1 have shown that between 1975 and 1985 the HIPCs accumulated considerable
levels of non-concessional debt at high interest rates. To reduce the debt burden, debt relief was
implicitly granted to the HIPCs by replacing market debt by concessional debt (Easterly, 2002). This
led to a substantial accumulation of concessional debt in the mid-"90s. The objective of this section
is to analyze the properties of optimal debt relief in a situation where the recipient country faces
non-concessional debt at high interest rates but limited concessional debt as it was the case between
1975 and 1985. To simplify our analysis, we consider the ‘No Aid’ steady state as initial situation.
Recall that we have chosen the parameters of the model in such a way that the ‘No Aid’ steady state
values of non-concessional debt mimic the empirical ones between 1975 and 1985. In the following,
we analyze the short- and long-run effects of optimal debt relief as well as the dynamic properties of
self-enforcing conditionality.

In figure 2 the transition paths to the steady state are plotted for various values of v and 3,. All
variables are normalized by their respective ‘No Aid’ steady state values except for w; and 74 that
are given in levels. Transfers ¢; are normalized by the ‘No Aid’ steady state value of output. The figure
shows that it is optimal to give high transfers in the initial situation since the recipient country suffers
from a low capital stock and non-concessional debt at high interest rates. In return, the recipient
government has to reduce government consumption and to decrease the tax rate substantially. In fact,
in the initial period, the tax rate may be negative meaning that the recipient government subsidizes
production to improve the incentives to invest in the capital stock. Over time, as the capital stock
grows and non-concessional debt shrinks, the recipient government becomes richer and benefits from
an improved access to private international credit markets. As a permanent cutoff from any form
of assistance becomes less threatening, the relative weight w; increases over time, i.e., the donor
needs to raise the weight on the utility of government consumption to ensure the enforceability of the
contract. This implies that the tax rate as well as government consumption rise over time. In the short
run, the relative weight is higher for more patient governments while in the long-run the opposite is
true. This is due to the fact that patient governments initially face lower country risk premia and are
less dependent on the provision of development assistance. In the long-run, the impatient recipient
governments have higher incentives to defect on conditionality since the conflict of interest is more
severe. This is reflected by the pattern of government consumption: in the short-run (long-run), the

reduction in government consumption is higher (lower) for the more impatient governments.
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The dynamic pattern of the optimal transfer scheme is crucially determined by the degree of impa-
tience. First suppose that the recipient government is impatient, 3, = 0.85. Total transfers ¢; decrease
as the capital stock grows and non-concessional debt decreases over time. Note, however, that trans-
fers do not converge to zero since the recipient government would return to the initial inefficient
economic policies in that case. Over time, as the recipient government becomes richer, the incentives
to breach the contract and to dishonor the conditions increase. It turns out to be optimal to provide a
rising fraction 71 in form of subsidized loans so that the repayment obligations increase the donor’s
leverage over the recipient government’s policies. Now suppose that the recipient government is pa-
tient, 3, = 0.91, but quite non-benevolent, o = 0.6. In this case, the fraction 7,1 of total transfers
that is provided as subsidized loans is falling over time. Moreover, after a sharp short-run decrease,
total transfers continuously increase until the steady state level is reached. The transition path of this
transfer scheme can be explained by the strong incentives to defect on conditionality. The outside
option is less threatening in this setup for three reasons. First, there is a severe conflict of interest
between the altruistic donor and the non-benevolent recipient government lowering the government’s
value of the conditionality contract. Second, as patient recipient governments are mildly indebted and
face moderate country risk premia, the wedge between the market and the subsidized interest rate is
low making the recipient less dependent on development assistance. Third, the growing capital stock
increases the value of the outside option over time. To prevent that the recipient government fails to
meet the conditions and takes the outside option, the donor needs to make the contract more attractive
by providing higher transfers and, in addition, raising the fraction that is provided as outright grant
over time.

Overall, the impact of incentive-compatible conditional debt relief is substantial. Relative to the initial
‘No Aid’ situation, capital and private consumption is substantially increased. Thereby, the relative
impact is increasing in o while the differences for the various values of 3, are minor. Although the
relative impact is increasing in «, the countries that suffer from non-benevolent governments are still
the poorest in terms of per capita income levels, see table 3.

The transitional dynamics show that optimal debt relief is characterized by a combination of con-
cessional loans and outright grants in the short- and long-run. Thus, non-concessional debt is partly
replaced by subsidized loans and partly repaid by using outright grants. In contrast to the historical

experience, however, optimal concessional debt levels are quite moderate.
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3.4 Explicit Debt Relief

Figure 1 and table 1 have shown that the HIPCs accumulated large amounts of concessional debt
between 1980 and the early 2000. This pattern motivated the foundation of the HIPC Initiative and
the Multilateral Debt Relief Initiative that allow for a 100 percent cancelation of official multilateral
debt. In our analysis so far, we have considered the ‘No Aid’ steady state as initial situation to
analyze the dynamic properties of optimal implicit debt relief. The objective of this section is to
analyze the properties of optimal explicit debt relief. As initial situation we assume that the recipient
economy faces a substantial, non-optimal level of concessional debt and, at the same time, receives
considerable amounts of outright grants. Since the impact on per capita income levels has been rather
limited, see table 1 and Raghuram and Subramanian (2008) for econometric evidence, we suppose
that total transfers are provided unconditionally, i.e., the recipient government takes them as given
and chooses optimal fiscal policies by solving its maximization problem (8).

We assume that the recipient government initially faces concessional debt equal to 45 percent of
GDP at a concessional interest rate equal to 0.5 percent and receives grants that amount to 5 percent
of GDP. This is in line with what happened on average between 1995 and 2005 in Cameroon and
Haiti, see table 1. The interest rate of 0.5 percent covers the administrative costs and is commonly
imposed on loans provided to the poorest countries. In terms of our model these values correspond
to 7™ = 0.8939 and % = 0.45. As the findings are qualitatively similar for the various values of «,
we consider o = 0.4 and 3, = 0.85 and 3, = 0.91. The initial situation is characterized by a low
effectiveness of unconditional assistance: relative to the ‘No Aid’ steady state, the capital stock and
private consumption are raised by only 5 to 6 percent. Instead of using transfers to finance efficient
policies, the recipient government increases its consumption by 5 to 6 percent relative to the ‘No Aid’
steady state.”

Figure 3 plots the transition paths to the steady state associated with self-enforcing conditional debt
relief. All variables are normalized by their respective ‘No Aid’ steady state values except for w;
and 741 that are given in levels. Transfers ¢; are normalized by the ‘No Aid’ steady state value of
output. If the recipient economy faces high, non-optimal levels of concessional debt, optimal debt
relief is characterized by a jump decrease in 7 from 0.89 to a value between 0.55 and 0.6 indicating
that part of the debt is explicitly canceled by an outright grant. At the same time, optimal transfers

£; show a fall from 45 percent as a share of ‘No Aid’ steady state output to 28 and 23 percent for

To save space we omit the table that summarizes all properties of the steady state if assistance is unconditionally
provided.
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By = 0.85 and B, = 0.91, respectively. The negative net loans are financed by a large reduction in
government consumption and by a moderate increase in non-concessional debt. Moreover, initially,
the tax rate remains nearly unchanged. Thus, on the one hand, optimal debt relief is characterized by
outright grants, but, on the other hand, conditionality forces the recipient government to repay part
of its concessional debt. In contrast to recent policies implemented by the Multilateral Debt Relief
Initiative, a 100 percent cancelation of official debt is not optimal. This, however, is true only if the

donor is able to enforce the repayment of concessional debt.

3.5 Outright Grants Only

In the previous sections we have assumed that official creditors are able to enforce the fulfillment
of concessional debt obligations. This assumption is in line with the view that the IMF and the
Worldbank have better enforcement technologies than private creditors. Moreover, the historical
experience indicates that debtors rarely default on official debt (Jeanne and Zettelmeyer, 2001). On
the other hand one might argue that, over the past decades, official creditors continued to provide
positive net loans just to prevent default on concessional debt. Therefore, in this section, we take
into account that recipient governments may not be willing to repay official loans and assume that a
failure on conditionality goes hand in hand with a default on concessional debt. In such a scenario,
the donor loses loans as a policy instrument and provides outright grants only, as recommended by
the Meltzer (2000) Commission and by Bulow and Rogoff (2005).

In figure 4 we consider the ‘No Aid’ steady state as initial situation and plot the transition paths
to the steady state. Since the dynamic patterns are qualitatively similar for different constellations
of a and 3, we focus on o = 0.4 and 3, = 0.91 to save space. To facilitate a comparison with
the previous scenario, we plot the transition paths of the optimal combination of grants and loans
(dotted line) together with the transition paths associated with outright grants in isolation (solid line).
Moreover, to make the findings interpretable, we analyze the impact of one unit of development
assistance and show non-concessional debt, capital, government consumption and consumption per
unit of assistance ¢;1¢;, where one unit is normalized to 0.01. The relative weight, transfers, the tax
rate and the interest rate are given in levels.

Overall, the general pattern of the transition paths associated with optimal grants look very similar
to those of section 3.3. The donor provides grants to implement tax cuts and to reduce government
consumption so that private incentives to invest in capital increase. Over time, the growing capital

stock and the shrinking level of non-concessional debt make fulfilling the conditions less attractive
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for the recipient government. To ensure that the contract is self-enforcing, conditionality becomes
less severe, i.e., government consumption and the tax rate increase over time.

In the medium- and long-run, if concessional loans are not enforceable and assistance takes the form
of outright grants only, the relative weight on the utility of government consumption is larger com-
pared to the weight that would be optimal otherwise. As a consequence, the size of assistance g4 144
as well as government consumption and market debt per unit of assistance are permanently higher.
It is evident that the impact of one unit of assistance on capital, consumption and non-concessional
debt is lower if the donor loses loans as a policy instrument.

In the short-run, if giving grants is the only instrument, the tax rate is higher compared to the tax
rate associated with the optimal combination of loans and grants. The intuition for this finding is
that loans allow larger transfers that substantially relax the government’s budget constraint so that
considerable tax cuts can be implemented. For this reason, the short-run effect of one unit of assis-
tance on capital, consumption, debt and interest rate is substantial if the donor is able to implement a
combination of loans and grants. However, the lower market interest rate improves the access to in-
ternational financial markets making the outside option less severe. For this reason, in the short-run,
self-enforcing conditionality requires a higher relative weight and larger government consumption
per unit of assistance if optimal policy is characterized by a combination of loans and grants instead
of being restricted to outright grants only. The opposite is true in the long-run.

In table 4 we consider the ‘No Aid’ steady state as initial situation and analyze household’s welfare
per unit of assistance ¢;11¢;. We compare the welfare impact of the optimal combination of loans and
grants, ‘L.G’, with the welfare impact of grants in isolation, ‘G’. As benchmark we take the steady
state associated with the optimal combination of loans as grants. We use compensating variations to

formulate differences in lifetime utility and express the change in welfare ALC and A€ as follows:

- LGy C\LG\ _ = ¢t \LG
;ﬁ;u((1+A )(ﬁ) ) = gﬁgu((%&) ) (20)
- Gv/ C\LG\ . Ct \G
;ﬁ;u((HA (=) ) = tz:;ﬂ;;u((qmgt) ). @1

If concessional debt is enforceable and the donor implements the optimal combination of loans and

grants, the impact on welfare ALC

varies between —13.78 and —1.89 percent of steady state con-
sumption per unit of assistance, depending on the parameter values « and 3,. The welfare gain
of providing the optimal combination of loans and grants is increasing in the non-benevolence and

decreasing in the impatience of the recipient government. In the absence of any assistance non-
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benevolent governments implement extremely wasteful economic policies so that the capital stock is
very low making one unit of development assistance quite effective.

If concessional loans are not enforceable and the donor provides assistance in form of outright grants
only, the impact on welfare A® follows qualitatively the same pattern as before. However, losing
loans as a policy instrument generates welfare losses up to 5 percent of steady state consumption per
unit of assistance. In line with our findings of the previous sections, the importance of loans as a

policy instrument is decreasing in the non-benevolence and the patience of the recipient government.

4 Conclusions

This paper has analyzed whether debt relief is an effective instrument to stimulate economic growth in
the most heavily indebted poor countries. We have developed a neoclassical growth framework with
a conflict of interest between the altruistic donor and the recipient government. Following the recent
literature on incentive-compatibility in the context of foreign aid, conditionality has been modeled as
an imperfectly enforceable dynamic contract: the donor offers to provide debt relief and, in return,
expects the government to implement fiscal as well as debt policies that coincide with the donor’s
intention.

Quantitative findings have suggested that imposing incentive-compatible conditions on the provision
of debt relief substantially promotes fiscal reform and investment. If official creditors are able to
enforce the repayment of concessional loans, optimal policy is characterized by a combination of
loans and outright grants. Unlike grants, loans imply repayment obligations that increase the donor’s
leverage over the recipient government’s policies and make conditionality easier to enforce. If official
loans are limited enforceable such that a failure on conditionality goes hand in hand with a default on
concessional debt, optimal policy is characterized by outright grants only. Losing loans as a policy
instrument reduces the effectiveness of one unit of development assistance and lowers welfare. The
dynamic patterns of the optimal transfer scheme and self-enforcing conditionality have been shown
to depend on the degree of the recipient’s non-benevolence and impatience since these parameters
affect the strength of the conflict of interest, the country risk premium and the access to international
credit markets.

Our analysis has been based on the assumption that the punishment threat is fully credible. However,
this may not be the case since the donor is altruistic and might gain by relaxing the sanctions. In

an endowment economy Cordella et al. (2003) and Kletzer (2005) show that a renegotiation-proof
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equilibrium is characterized by aid flows in punishment that are smaller than those made in equi-
librium. If we allow for reduced transfers in punishment, the value of breaching the conditionality
contract becomes larger so that the recipient government’s incentives to defect increase. As a result,
conditionality is less severe and the effectiveness of debt relief is lower. Since we consider a dynamic
setting with capital and two types of debt, the specification of renegotiation-proof equilibria is beyond
the scope of this paper. Instead, we interpret our findings as an upper benchmark on the effectiveness

of debt relief.
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A Optimality Conditions
A.1 The Default Value

The default value is given by the solution to the recipient government’s maximization problem (8).

The optimality conditions are:

G = veler, g) + gpucc(CtMtl [(1 — 1) fe(kim1) + 1 = 0| — Muee(cr) (22)
g

G = By Fnlen)(1 = 7 s lb) + G (1= ree) k) +1-5)

‘H)g(ctergt+1)7't+1fk(kt)) (23)

vg(cty9t) = Bgvg(crst, ger1)(1+1ip1) (24)

Gf(ki—1) = wvglce, ge)f (ki 1)_g)\t 1ue(ce) fr(ke—1), (25)
9

where (; and ), are the Lagrange multipliers associated to the household’s budget constraint and the
Euler equation, respectively. Equation (22) determines the optimal choice of households’ consump-
tion. Equation (23) relates the marginal costs and benefits of investing one additional unit in the
capital stock. Equation (24) can be interpreted as the government’s Euler equation since it relates the
marginal costs and marginal benefits of issuing one additional unit foreign debt. Finally, equation

(25) determines the optimal tax choice.

A.2 Self-Enforcing Conditionality

The Lagrangian associated to the donor’s maximization problem (9) is given by

L= Zﬁt[ h(qili—1 +%<Zﬁ V(Cttjs Gij) — (ktfladtflagtfla%)>:|

7=0

subject to (2), (5) and (7). It is straightforward to show that the following equality holds:

o0 o0 o0
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t= j=0
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S.t.

e = (é)ﬂt—l + Vs p—1 = 0.

B
Thus, the Lagrangian becomes
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S.t.
By _
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P
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B Numerical Algorithm

Due to the complexity of the model, we rely on numerical simulations to analyze the properties of
different debt relief policies. Since there is no uncertainty we use a backward procedure to solve for
the transitional dynamics, see also Scholl (2009) and Trabandt (2009).

Considering the optimal value of default, the equilibrium is characterized by the equations (2), (5),
(7), (22) to (25). To make the system of equations finite dimensional we assume that the economy
converges to the steady state in finitely many periods T 4 1. Hence, as time starts in ¢ = 0, in period
T the state variables are given by their steady state values, k7 = k, d7 = d and Ay = \. Given the
initial values k_1, d_1, and A_1, we need to solve for {c;, gi, T, (i } o and { k¢, dy, )\t}tT:_Ol. To do so,
we consider the equilibrium conditions (2), (5), (22) and (25) for ¢ = 0,...,T and the equilibrium
conditions (7), (23) to (24) that look forwardtot + 1 for ¢ = 0,...,7T —1. Since we have as many
unknowns as equations the system of nonlinear equations can be solved by employing a numerical
nonlinear equation solver.

Considering the case of self-enforcing conditionality, the absence of uncertainty implies that the
enforcement is always binding until the steady state is reached. Hence, we can employ the same
solution strategy as above. Note that the enforcement constraint requires the calculation of the default
value D(ki—1,di—1,%:—1, ¢ ) that includes the transitional dynamics to the steady state that occurs if
no development assistance is provided to the recipient government. As before, to make the system
of equations finite dimensional we assume that the economy converges to the steady state in finitely
many periods 7" + 1. Hence, as time starts in ¢ = 0, in period 7 the state variables are given by their
steady state values, k1 = k,dp =d, tp =, pur =pand Ay = . Given the initial values k_;, d_1,
?_1, qo, pi—1 and A_1, we need to solve for {c¢, g+, 7¢, Gr+1, Ct}tT:o and {ky, dy, by, pu, )\t}tT:*Ol. To do
so, we consider the equilibrium conditions (2), (5), (16) and (18) fort = 0, ..., 7T and the equilibrium
conditions (7), (13) to (15) and (19) that look forwardto ¢ 4+ 1 for¢ = 0,...,T —1. Since we have
as many unknowns as equations the system of nonlinear equations can be solved by employing a

numerical nonlinear equation solver.
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Figure 1: The History of Debt Relief in HIPCs; Annual data on debt are taken from the World Bank, World
Development Indicators. Annual data on Official Development Assistance (ODA) are taken from the OECD. We consider a
subset of the HIPCs for which data for the entire time period is available. These countries are: Benin, Bolivia, Burkina Faso,
Burundi, Cameroon, Central African Republic, Chad, Cote d’Ivoire, Ghana, Guyana, Haiti, Honduras, Liberia, Madagascar,
Malawi, Mali, Mauritania, Nicaragua, Niger, Rwanda, Senegal, Sudan, Togo, Uganda and Zambia.

Table 1: Income, Debt and Official Development Assistance in HIPCs

per capita  debt as share of GDP ODA as share of GDP
income  non-concess. CONCESS. grants net loans
Percentile of d/y: 0 — 25 Median: Burkina Faso
1975 - 1985 163 3.70 12.52 8.86 2.05
1985 - 1995 181 6.30 28.93 11.48 3.47
1995 - 2005 225 2.06 41.10 11.37 2.55
Percentile of d/y: 25 — 50 Median: Cameroon
1975 - 1985 746 13.51 11.84 1.77 1.67
1985 - 1995 747 28.32 20.89 2.58 1.35
1995 - 2005 632 34.58 46.57 3.87 0.86
Percentile of d/y: 50 — 75 Median: Haiti
1975 - 1985 1054 24.88 14.84 2.21 2.81
1985 - 1995 1066 50.55 39.95 7.01 2.08
1995 - 2005 1161 23.93 45.84 5.09 2.83
Percentile of d/y: 75 — 100 Median: Congo Republic
1975 - 1985 1057 46.19 25.36 3.85 2.17
1985 - 1995 1146 105.73 61.09 4.14 2.40
1995 - 2005 1065 83.71 67.67 6.69 0.32

Notes: Annual data on per capita income and concessional and non-concessional debt are taken from the World
Bank, World Development Indicators. Annual data on Official Development Assistance (ODA) are taken from
the OECD. Per capita income is measured in constant 2000 US $; the shares are given in percent. We consider
a subset of the HIPC for which data for the entire time period is available. These countries are: Benin, Bolivia,
Burkina Faso, Burundi, Cameroon, Central African Republic, Chad, Cote d’Ivoire, Ghana, Guyana, Haiti,
Honduras, Liberia, Madagascar, Malawi, Mali, Mauritania, Nicaragua, Niger, Rwanda, Senegal, Sudan, Togo,
Uganda and Zambia. All entries are averages for the time periods 1975 — 1985, 1985 — 1995 and 1995 — 2005.
We consider the period 1975 — 1985 and sort the countries with respect to their level of non-concessional debt
as share of GDP. Statistics refer to the median country of each quartile.
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Table 2: Steady State Properties, No Aid

*

— - B C
k T T—r —

Y

a=0.2
By = 0.85 1.94 19.15 1238 6496 15.89 11.58 42.86
By = 0.88 2.00 17.40 837 6636 16.23 13.20 30.86
By = 0.91 206 1555 4.63 67.85 16.60 13.75 18.17
By = 0.94 2.12 13.88 1.12  69.20 1693 13.58 4.67

a=04
By = 0.85 1.64 28.02 1238 57.83 14.15 21.29 38.16
By = 0.88 1.67 27.08 837 58.59 14.33 23.37 27.24
By = 0.91 1.73 2544 463 5990 14.65 23.86 16.04
By = 0.94 1.79 2358 1.12 61.40 15.02 2332 4.15

a=0.6
By = 0.85 1.40 35.57 1238 51.77 12.66 29.54 34.16
By = 0.88 1.43 3476 837 5241 12.82 3144 2437
By = 0.91 1.48 33.02 4.63 5381 13.16 31.60 1441
By = 0.94 1.55 30.89 1.12 5553 13.58 30.65 3.75

Notes: k, 7, C, T, q, d, and y denote the steady state values of capital, the tax rate,
household consumption, investment, government consumption, non-concessional debt
and output, respectively. 7 — r* is the country risk premium. The tax rate, the country
risk premium and the shares are given in percent.
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Table 3: Steady State Properties, Self-Enforcing Conditionality
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a=0.2
, =085 241 579 499 7570 1852 638 21.77 13.00 7822 283 7.90
By =088 247 416 340 77.00 18.84 6.25 1538 1333 7435 342 7.77
By =091 252 287 1.92 78.04 19.09 6.05 894 13.50 7171 3.82 7.57
By =094 255 194 048 7878 1927 578 230 1346 7054 396 731
a=04
By =085 233 802 545 7390 18.08 11.77 23.07 17.61 6470 6.22 14.97
By =0.88 239 628 371 7530 1842 1153 1633 1793 6255 6.71 1471
By =091 244 489 208 7642 18.69 11.14 949 1831 62.04 695 1431
By =094 248 382 052 7728 1891 10.64 243 17.51 60.19 697 13.80
a=0.6
By =085 226 1002 576 7229 17.68 1624 23.80 21.01 5795 884 21.21
By =088 232 817 392 7378 18.05 1594 16.88 20.44 5441 932 20.88
By =091 238 672 220 7495 1833 1539 983 2097 5516 9.40 20.24
By =094 242 556 055 7587 1856 14.68 252 20.01 5370 9.26 19.48

Notes: k, 7, ¢, T, g, d, vy and ¢ denote the steady state values of capital, the tax rate, household consumption,
investment, government consumption, non-concessional debt, output and transfers, respectively. 7 — r* is the
country risk premium. 7 = 1 +7 — g denotes the degree of concessionality. @ = — (7 — g)¢ denotes outright grants.
w = % denotes the relative weight that the donor puts on the utility of government consumption to ensure
enforceability. The tax rate, the country risk premium, the shares and the relative weight are given in percent.
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Table 4: Welfare Analysis
ALG AG AG _ ALG

a=0.2
By = 0.85 -13.78 -18.85 -5.06
By = 0.88 =748 -11.56 -4.08
By =091 424 -6.74 -2.50
By = 0.94 -1.89 244 -0.55
a=04
By = 0.85 949  -11.99 -2.50
By = 0.88 -6.00 -8.11 -2.11
By = 0.91 -4.00 -5.37 -1.37
By = 0.94 -2.52 =275 -0.23
a=0.6
By = 0.85 -7.12  -8.96 -1.84
By = 0.88 -5.02 -648 -1.46
By = 0.91 373 471 -0.98
By = 0.94 270 -2.90 -0.20

Notes: The initial situation of the welfare analysis is given by
the ‘No Aid’ steady state. ‘LG’ refers to the optimal combi-
nation of loans and grants while ‘G’ refers to optimal grants
in isolation. The benchmark is the steady state that would
occur if the donor implements the optimal combination of
loans as grants. Welfare gains AL“ and A® are given in per-
cent of steady state consumption and calculated per unit of
assistance g¢41%;, see equations (20) and (21).
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Figure 2: Dynamic Effects of Implicit Debt Relief; The initial situation is given by the ‘No Aid’ steady state.
The weight w; and m¢41 = 1 4+ r+4+1 — g++1 are given in levels. Transfers /; are normalized by the ‘No Aid’ steady state
value of output. Non-concessional debt d; and capital k; are normalized by their respective ‘No Aid’ steady state values.
The solid line refers to 3, = 0.85 while the dotted line refers to 5, = 0.91.
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Figure 2 continued; Tax rates 7¢, government consumption g, consumption c; and the market interest rate ry; are
normalized by their respective ‘No Aid’ steady state values. The solid line refers to 3, = 0.85 while the dotted line refers
to By = 0.91.
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Figure 3: Dynamic Effects of Explicit Debt Relief; The initial situation is given by the steady state that is
associated with unconditionally provided transfers with £ = 0.45 and T = 0.8939. The relative weight w; and 7,41 = 1+
ri+1 — qe+1 are given in levels. Transfers ¢; are normalized by the ‘No Aid’ steady state value of output. Non-concessional
debt d;, capital k¢, tax rates 7, government consumption g, consumption c¢; and interest rate r+1 are normalized by their
respective ‘No Aid’ steady state values. The figure refers to @ = 0.4. The solid line refers to 3, = 0.85 while the dotted
line refers to 3, = 0.91.
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Figure 4: Dynamic Effects of Grants Only; The initial situation is given by the ‘No Aid’ steady state. The
figure refers to & = 0.4 and B, = 0.85. The solid line refers to optimal grants while the dotted line refers to the optimal
combination of grants and loans. The relative weight wy, g:1/+, the tax rate 7+ and the interest rate r+41 are given in levels.
Non-concessional debt d;, capital k;, government consumption g;, consumption ¢; are given per unit of q.+1¢:, where one

unit is normalized to 0.01.
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