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This paper examines the welfare effects of the exclusivity of foreign aid taking consideration of donor countries'
strategic and self-interested economic motivations. Based on an oligopolistic model with strategic interactions
between firms and governments providing foreign aid, we demonstrate that a higher exclusivity of foreign aid,
taking the formof tied aid, increases the equilibrium amount of aid and the socialwelfare of the recipient country
when the foreign aid policies are decided in a non-cooperative fashion between donor countries. However,when
donor countries coordinate aid policies to maximize joint-welfare including recipient country's welfare, the
lower exclusivity of foreign aid, taking the form of untied aid, will increase the equilibrium amount of aid and
the global social welfare. The results implicate that when a credible enforcement mechanism for the cooperative
regime for foreign aid is not available, tied aid is welfare dominant policy for both donor and recipient countries
than untied aid.
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1. Introduction

Development Assistance Committee (DAC) of OECD has encouraged
Official Development Assistance (ODA) to be provided as untied aid
with no exclusivity by introducing an explicit guideline for tied and par-
tially tied ODA in April 1987 based on humanitarian motivation.3 Since
then, the share of tied aid has decreased significantly from 48% in 1987
to 15% in 2011 worldwide.4 Nonetheless, tied aid still plays a big role in
many countries including the US that provides 34.5% of the total aid as
tied aid, and other OECD countries as Austria, Italy, Portugal, and
South Korea.

Untied aid has been widely supported with the belief that tied aid is
more likely to be provided with the strategic purpose to support
viewers and participants at the
in Pescara and KIEA meeting in
ted by the National Research
ent (NRF-2014S1A5B8060964).
h@skku.edu (Y.-H. Kim).

e official or officially supported
rement of the goods or services
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s limited to the donor country.
/stats.oecd.org/glossary/detail.

s that the total bilateral aid in
was US$ 15.1 bn with partially
domestic corporate sectors of donor countries. Japan is also often cited
as a typical example of the donor country with the strategic purpose
to support her own firms with tied aid.5 In contrast to some critical
views on tied aid, Kihara (2012) shows that there is a higher correlation
between the per capita GDP growth rate of the recipient countries and
the tied aid from Japan than untied aid from other countries. China
has also attracted criticism for her huge amount of tied aid in Africa as
self-interested efforts to increase the market power of the Chinese
firms in Africa notwithstanding possible positive impacts for economic
development in the region (Bräutigam, 2011; Sun, 2014).6

Although non-exclusivity of aid is emphasized by DAC, one striking
finding is that the majority of aid exclusively benefits firms from the
donor country in both cases of tied and untied aid. During the
10 years after the Paris Declaration in 2001, contrary to the international
community's expectation, two-thirds of formally untied aid has actually
benefited corporate sectors of donor countries (Ellmers, 2011).

Confronted with these conflicting features with respect to exclusiv-
ity of foreign aid, a more rigorous analysis of the welfare effects of two
different types of aid is wanted since many arguments are still raised
on the efficiency of the DAC policy guideline to encourage untied aid
and to discourage tied aid. Based on these backgrounds, this paper
5 Due to the high exclusivity of aid, Japanwas ranked as the lowest among 22OECD do-
nor countries, according to the index of donor performance evaluated by the Center for
Global Development.

6 Regarding this region, Hisali and Ddumba-Ssentamu (2013) analyze the aid–tax rev-
enue relationship in Uganda and provides deeper insights into the nature of the
relationship.
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aims to determinewhen DAC's policy for untied aid can be awelfare im-
proving policy and conditions make tied aid welfare dominant.

Among huge literature about the welfare effects of foreign aid, a
dominant perspective is to regard the foreign aid as a public good
(Dudley, 1979; Kasuga and Morita, 2012; Olson and Zeckhauser, 1966;
Raffer, 1999; Reisen et al., 2004; Schweinberger and Lahiri, 2006). In ad-
dition to the general welfare analysis of international aid of earlier liter-
ature, Kemp and Kojima (1985) study the endogenous price distortion
of tied aid that affects welfare of recipient negatively while affecting
welfare of donors positively. Reconsidering the transfer paradox, Lahiri
and Raimondos (1995) find out the Pareto improving condition that
makes both donor and recipient better off. Svensson (2000a,b) shows
that tied aid works as welfare-improving policy, resulting in a poverty
reduction of the recipient. Abe and Takarada (2005) examine the condi-
tionunderwhich the donor suffers from tied aidwhile the recipient ben-
efits from it.

In addition, Burnside and Dollar (2010) argued that foreign aid
raises growth only in a good policy environment of recipient coun-
tries driving attention to the soundness of the recipient country's
economic policies. However, Easterley et al. (2003) argue through
extended studies with updated data that there is no strong correla-
tion between the soundness of the recipient country's policies and
the effectiveness of aid in promoting growth of recipient countries.
In the spirit of Easterley et al. (2003), instead of focusing on the
soundness and goodness of recipient countries' policies, we focus
on the effects of different types of motivation of donor countries
and the different types of the aid regime such as the cooperative re-
gime and non-cooperative regime.

Knack and Eubank (2009) shows that the harmonization among
donor countries and alignmentwith themajor development issues of re-
cipient countries are the key factors to determine the efficiency of aid.
7 The definition of the tied and untied aid is quoted from OECD official site, http://www.oec
8 Refer Ellmers (2011) for the details of the discussions about the shortcomings of tied aid.
Using an endogenous growthmodel incorporating leisure choice of indi-
vidual, Liu et al. (2014) show that a foreign aid can lower growth and the
welfare by providing to individuals less incentive for working and more
incentive for playing.

The major difference between earlier studies and this paper lies in
that this paper examines the equilibrium aid strategies considering stra-
tegic and self-interested economic motivation lying behind internation-
al aid. To the best of our knowledge, this study is the first work to
provide a theoretical framework to understand the welfare effects of
varying levels of the exclusivity in both tied and untied aid. Based on a
spatial oligopoly model with strategic interactions between firms and
governments providing aid, we demonstrate that the higher exclusivity
of aid, taking the form of tied aid, increases the equilibrium amount of
aid and the social welfare of the recipient countrywhen theODApolicies
are made in a non-cooperative fashion between donor countries. How-
ever, when donor countries can coordinate aid policies for joint-
welfare maximization including the recipient country's welfare, the
lower exclusivity of aid, taking the form of untied aid, will increase the
equilibrium amount of aid and the global social welfare. These results
implicate that the policy recommendation of OECD DAC for untied aid
can be a welfare improving approach only when the international coor-
dination mechanism for cooperative aid works effectively.

Section 2 explains the basic model setting where representative
firms from two donor countries compete in a recipient country's market
while governments of donor countries have varying levels of self-
interestedmotivations of aid provision. Section 3 discusses the equilibri-
um when aid is provided in a non-cooperative fashion between donor
countries, while Section 4 determines the equilibrium under a coopera-
tive regime of aid provision. Section 5 examines the conditions for the
cooperative regime of aid provision to be sustainable, and Section 6 dis-
cusses the policy implications and concludes.
2. Stylized features of tied and untied aid

We examine how tied aid differs from untied aid in terms of the contexts the aid is provided in reality and the effects caused by the two different
types of aid based on available data in the following.

First, the difference between the tied and untied aid is defined as follows: According to the definition of the Development Aid Committee of OECD,
“tied aid describes official grants or loans that limit procurement to companies in the donor country or in a small group of countries. Tied aid therefore
often prevents recipient countries from receiving good value for money for services, goods, or works.

Untying aid – removing the legal and regulatory barriers to open competition for aid funded procurement – generally increases aid effectiveness
by reducing transaction costs and improving the ability of recipient countries to set their own course. It also allows donors to take greater care in
aligning their aid programs with the objectives and financial management systems of recipient countries.”7

The backgrounds for the strong supports and recommendation for untying aid are as follows8:

i) Tied aid decreases value for money provided by the aid. DAC recommendation on untying ODA to the least developed countries (LDCs)
showed that tied aid increases costs of supplies by 15% to 40% mainly due to limited competition and resulted monopoly prices with higher
transport costs compared to the local purchases.

ii) Tied aid undermines the recipient country's ownership of the development process. Tied aid is criticized as preventing developing countries
from taking full responsibility of their own development in utilizing the aid. Tied aid puts purchasing decisions in donors' hands resulting in
the purchase of inadequate purchasing mainly benefiting firms from donor countries.

iii) Tied aid is criticized as undermining the right to development. That is, tied aid deprives developing countries from full potentials of the long-
term sustainable development that untied aid might have provided with local procurement products and services from the developing recip-
ient country.

Based on the above arguments, DAC of OECD has adopted a strong policy drive to untie aid, especially recommending untied aid for least
developed countries since 2001. Thereafter, there has been a rapid growth of the share of the untied aid as shown in the following table.
d.org/development/untyingaidtherighttochoose.htm.

http://www.oecd.org/development/untyingaidtherighttochoose.htm
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According to the OECD creditor data, the share of untied aid to least developed countries (LDCs) rose from 57% in 1999–2001 to 83% in
2005–2007 period.9

DAC donor countries: tying status of bilateral ODA to LDCs and non-LDCs in 1999–2001 and 2005–07 (percentage based on three year averages).
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999–2001
 LDCs
 57
 3.5
 8
 32
 100

Non-LDCs
 49
 2.0
 9
 40
 100

All DCs
 51
 2.3
 9
 38
 100

All DCs (including EC)
 46
 7.5
 8
 39
 100
005–2007
 LDCs
 83
 0.3
 13
 4
 100

Non-LDCs
 70
 0.8
 22
 7
 100

All DCs
 73
 0.7
 20
 6
 100

All DCs (including EC)
 65
 12.1
 18
 5
 100
Source: OECD Creditor Reporting System (CRS) database.
Notes: Data are based on commitments in current US$.

Notwithstanding the sharp increase of the formally reported untied aid since 2001, it was reported that although the official figure for the share of
tied aid is decreasing, two thirds of formally untied aid contracts still go to firms from rich donor countries as developing countries are squeezed out
of the equation by powerful transnational companies and complex procurement systems.10

As shown in the following table, themajor beneficiaries from the aid of donor countries that reported fairly high ratio of untied aidwere domestic
firms of donor countries. For examples, although the share of untied aid of Canada, Demark, Finland, andNetherlands ranges from70% to 88%, 100% of
total contracts made from the aid by these countries were awarded to domestic firms of donor countries. On average, 60% of total contracts based on
DACmember countries' aidwere awarded to domestic firms of donor countries, while 82% of total DACmember countries' aidwas officially reported
as untied aid. These features show that although most DAC member countries provide aid in the type of untied aid formally, the majority of the de
facto beneficiary of the aid is the domestic firms of donor countries just as the case of tied aid.

DAC donors: geographical distribution of contracts awarded in 2007.
Donor
 Total contracts
awarded
Within donor country
 Share of Untied aid
 Developing countries
(excl. LDCs)
LDCs
No of
contracts
US$ mn
 No of
contracts
US$ mn
 As % of total contracts
awarded (n)
As % total contracts
awarded (value)
Share of untied
aid (%)
No of
contracts
US$ mn
 No of
contracts
US$ mn
ustralia
 12
 100.5
 10
 96.3
 83.3
 95.8
 96.7
 1
 1.4
 1
 2.8

ustria
 –
 –
 –
 –
 –
 –
 82.5
 –
 –
 –
 –

elgium
 5
 18.2
 1
 2.8
 20.0
 15.4
 92
 2
 2.1
 2
 13.3

anada
 1
 16.1
 1
 16.1
 100.0
 100.0
 70
 0
 0.0
 0
 0.0

enmark
 6
 6.5
 5
 6.5
 83.3
 100.0
 88
 0
 0.0
 0
 0.0

nland
 3
 5.5
 3
 5.5
 100.0
 100.0
 85
 0
 0.0
 0
 0.0

ance
 66
 350.3
 16
 57.4
 24.2
 16.4
 90
 32
 134.3
 11
 38.9

ermany
 52
 171.8
 29
 75.9
 55.8
 44.2
 73
 4
 6.4
 16
 82.9

reece
 0
 0.0
 –
 –
 –
 –
 56.5
 –
 –
 –
 –

eland
 –
 –
 –
 –
 –
 –
 95
 –
 –
 –
 –

aly
 0
 0.0
 –
 –
 –
 –
 83.5
 –
 –
 –
 –

pan
 23
 –
 20
 –
 87.0
 –
 77.5
 0
 –
 1
 –

xembourg
 –
 –
 –
 –
 –
 –
 100
 –
 –
 –
 –

etherlands
 1
 4.0
 1
 4.0
 100.0
 100.0
 78
 0
 0.0
 0
 0.0

ew Zealand
 7
 10.5
 6
 9.1
 85.7
 86.7
 85
 0
 0.0
 0
 0.0

orway
 1
 6.0
 0
 0.0
 0.0
 0.0
 100
 1
 6.0
 0
 0.0

ortugal
 1
 1.4
 0
 0.0
 0.0
 0.0
 64.2
 1
 1.4
 0
 0.0

ain
 0
 0.0
 –
 –
 –
 –
 77.6
 –
 –
 –
 –

eden
 0
 0.0
 –
 –
 –
 –
 86
 –
 –
 –
 –

itzerland
 –
 –
 –
 –
 –
 –
 98
 –
 –
 –
 –
K
 54
 293.7
 44
 258.4
 81.5
 88.0
 100
 4
 12.6
 2
 9.3

SA
 95
 1917.0
 65
 1207.4
 68.4
 63.0
 66.8
 20
 650.2
 4
 39.2

tal DAC
 327
 2901.3
 201
 1739.4
 61.5
 60.0
 82.1
 65
 814.3
 37
 186.4
To
Source: Clay et al. (2010): Untying Aid: Is it working?, p. 17 and p. 12.

The above feature can be interpreted as evidence that since the current systemof development aid can be interpreted as a non-cooperative regime
of aids without the credible enforcement mechanism for the untied aid, the majority of the aid is provided as de facto tied aid benefiting mainly the
firms of donor countries.

Although the current DAC's guideline for untying aid has no credible enforcementmechanism, with the repeated policy coordination forum, DAC
member countries are under international pressure for the policy coordination for aid. However, a non-member country of DAC such as China is
completely out of the control by DAC, and thus behaves in a completely non-cooperative way. As a result, China would be a classic example of a
are cat-
to Israel
nefits to
tied aid
lonies is

ent for
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donor country providing aid in a non-cooperative fashion. Literatures including Berthelemy (2011) and Pehnelt (2007) show that China has been
quite active in providing aid outside of DAC circle.

Chinese aid (unit: US$ million).
1
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Source: Bräutigam (2009).
Notes: Figures in “debt relief” are estimated by the authors based on Bräutigam (2009).

As shown in the above table, the total amount of aid provided by China, that provides aid in a non-cooperative fashion, has been increasing sharply
with the increasing share of tied aid. These observations provide a conjecture thatwhen there is no binding condition for the cooperative regime for aid,
such as theDAC's recommendation for untied aidwith credible enforcementmechanism, tied aid is the dominant strategy as have been shown from the
above example of Chinese aid and contacts awarded to firms fromdonor countries. 11 The validity of the conjecturewill be examined based on a simple
model assuming strategic concerns of donor countries favoring their domestic firms competing with firms of other donor countries in the next section.
3. Basic model

Suppose that firm 1 from a developed country 1 (DC 1) and firm 2
from DC 2 compete in a third country, which can be a least developed
country (LDC). Along a linear market of the third country with unit in-
terval [0, 1], firm 1 locates at a while firm 2 locates at 1 − b within the
unit interval of the market. Each firm produces and sells an identical
product. In the model, governments of DC 1 and DC 2 provide foreign
aid to the third country, a LDC. This aid might be used either to provide
public goodwith no excludability or to benefit donor country's firms ex-
clusively. The exclusivity of aid is allowed to be continuous to reflect var-
ious types of exclusivity of aid. The amount of aid provided by country 1
is g1 while country 2 provides aid at the amount of g2.

Each consumer buys one unit of the product, and obtains the utility
equal to v regardless of purchasing it from firm 1 or firm 2 since two
products are homogeneous. The utility function of the consumer living
at location x ∈ [0, 1] is as follows:

ux ¼ v−p1−t x−að Þ2 þ g1 þ βg2 if she buys from firm 1;
v−p2−t 1−bð Þ−xð Þ2 þ g2 þ βg1 if she buys from firm 2;

(

where pi represents themarket price of product i and t represents a unit
transaction cost. β measures the level of exclusivity of the aid provided
by the foreign government.12,13

The utility of the consumer living at x is indifferent between buying
from firm 1 and firm 2 if the following condition holds:

v−p1−t x p1; p2; g1; g2; a; bð Þ−að Þ2 þ g1 þ βg2 ¼ v−p2
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The market demand function for the product of firm 1 is derived
from the utility function of the indifferent consumer as follows:

x ¼ p2−p1
2 1−a−bð Þt þ

aþ 1−bð Þ
2

þ 1−βð Þ g1−g2ð Þ
2 1−a−bð Þt :

Firm 1 produces and sells the product to consumers located at [0, x],
denoted as d1while firm2 sells to consumers located at [x, 1] denoted as
d2(=1 − d1). d1 and d2 are formally defined as follows:

d1 p1;p2; g1; g2; a; bð Þ ¼ min max x p1; p2; g1; g2; a; bð Þ;0ð Þ;1f g

d2 p1;p2; g1; g2; a; bð Þ ¼ 1−d1 p1; p2; g1; g2; a; bð Þ:

When the foreign government's aid is partially exclusive with
0 b β b 1, the provision of aid of government i increases firm i's market
demand and decreases firm j's market demand in the recipient country
as follows:

∂di pi;pj; gi; g j; a; b
� �

∂gi
¼ 1−βð Þ

2 1−a−bð Þt N0;
∂di pi;pj; gi; g j; a; b

� �
∂g j

¼ −
1−βð Þ

2 1−a−bð Þt b 0:

With themarket demands depending on the level of aid provided by
governments of competing firms, each firm competes in a Bertrand
fashion with given marginal production cost c.

π1 ¼ p1−cð Þd1 p1;p2; g1; g2; a; bð Þ; π2 ¼ p2−cð Þd2 p1; p2; g1; g2; a; bð Þ:ð1Þ

Consumer surplus of the recipient country is given by14

CS ¼
Zd1
0

v−p1−t x−að Þ2 þ g1 þ βg2
� �

dx

þ
Z1
d1

v−p2−t 1−bð Þ−xð Þ2 þ g2 þ βg1
� �

dx: ð2Þ

We consider a three-stage game. In the first stage, each government
determines the size of aid to be provided to a third country,
14 An anonymous reviewer suggested considering the case that consumers have the op-
tion to consume the products of the recipient country's local firm. As suggested by the ref-
eree, we added an analysis on the case where a local firm of the recipient country
competes with a firm from the donor country in the Appendix part, A. The major findings
and implications from this extension introducing a local firm of the recipient country can
be summarized as follows: Evenwhen a local firmof the recipient country is introduced as
competing with the donor country's firm in the model, the donor country provides more
aids to the recipient when the exclusivity of aid is high. When the donor country is more
self-interested, the positive effect of aid's exclusivity on donor country firm's profit is fur-
ther increased. The background for this result is that the strategic benefits given to the do-
nor country's firm by foreign aid is not reduced even if a local firm is introduced to
compete with the donor country's firm in the recipient country's market. The reason
why the strategic benefits given to the donor country's firm is not reduced with the intro-
duction of a local firm in the recipient country is that the recipient country's government
has no strategic variable in this model implying that the social welfare of the recipient
country is not considered in this model.
Therefore, when local consumers of the recipient countrymake consumption decision be-
tween two products of local firm and foreign firm, the rational local consumers maximize
their consumer surplus paying noattention to the localfirm's producer surplus in this one-
shot gamemodel. If a strategic variable of recipient country's government is introduced to
the model taking consideration of local firm's producer surplus, the recipient country's
government might take an action to strategic advantage to her local firm such as produc-
tion subsidies or consumption subsidies for the local firm's products. This counteraction of
the recipient country's government is an interesting topic for future studies while this pa-
per focuses on the impact of policy coordination betweenmultiple donor countries taking
consideration of wide range of excludability aid and self-interested motivation of donor
countries.
simultaneously and independently. In the second stage, after observing
the aid provided by both governments, eachfirm chooses the location in
the thirdmarket, which is a LDC, simultaneously. In the third stage, after
knowing the provision level and the location, each firm simultaneously
chooses the profit maximizing price.15

4. Foreign aid provision game: non-cooperative regime for aid
provision

We consider a game in which two advanced countries provide for-
eign aid to a third country, a LDC. Governments may help its own firm
to sell more products to local consumers in the third market by provid-
ing foreign aid that can exclusively benefit firms from donor countries,
eventually providing strategic advantages to increase the market share
and profits. This idea might be closely related to strategic trade policy
literature; the government has an incentive to implement various
types of trade policies such as export subsidies or import tariffs, in
order to shift profits from rival firms to its domestic firms, enhancing
national welfare at expense of rival firms of other countries (Brander
and Spencer (1985); Lahiri et al. (2002)). In this sense, government's
provision of foreign aid might produce the same effect as a strategic
trade policy.

Hence, we analyze the effect of foreign aid on firms' location and
equilibrium pricing strategy. The equilibrium prices, locations, and the
amount of aid are derived from backward induction of three stages
game. Working backward, first we determine the optimal corporate
pricing strategies in the third stage of the game inwhich each firmmax-
imizes the profits over its price. The reaction functions from the first-
order condition for profit maximization problem are given as:

pBR1 p2ð Þ ¼ 1
2

t 1−a−bð Þ 1þ a−bð Þ þ 1−βð Þ g1−g2ð Þ þ cþ p2ð Þ

and

pBR2 p1ð Þ ¼ 1
2

t 1−a−bð Þ 1þ a−bð Þ þ 1−βð Þ g2−g1ð Þ þ cþ p1ð Þ

The profit-maximizing prices of firm 1 and firm 2 are determined
from the first-order conditions as Nash equilibrium as follows:

pN1 ¼ 1
3

t 1−a−bð Þ 3þ a−bð Þ þ 1−βð Þ g1−g2ð Þ þ 3cð Þ;

pN2 ¼ 1
3

t 1−a−bð Þ 3−aþ bð Þ þ 1−βð Þ g2−g1ð Þ þ 3cð Þ:
ð3Þ

The above equations show the effect of international aid on the Nash
equilibrium prices. Country 1's aid g1 increases firm 1's equilibrium
price and decreases firm 2's equilibrium price while government 2's
aid lowers firm 1's price and raises firm 2's price. Thus, the equilibrium
price set by firm i is positively associated with the provision of the for-
eign aid by government i but negatively related to the provision by
the government j. The intuition behind this result is that government
i's aid provision helps firm i to obtain larger profits by increasing the
equilibrium price of firm i through exclusive benefits to the consumers
15 Although tied aid might reduce choices and options for the recipient counties with
possible inefficiency in comparison to untied aid, any positive tied aid definitely improves
thewelfare of the recipient countries in comparison to no aid. In that context, since donors
have dominant bargaining power in the aid decision making process in most cases, little
evidence can be found for the active reaction of recipient countries against tied aid. In ad-
dition, themodel in this paper focuses on the issue of policy coordination between donors,
and possible strategic interactions between donors and recipients are another topic for fu-
ture extensions of the researches.



18 Grossman and Helpman (1994) do not make the restriction on the size of the param-
eter α, which represents the political weight given to domestic producer surplus.
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of the donor country's products.16 Substituting the above prices to the
profit functions gives the profits in the equilibrium as follows:

πN
1 ¼ 1−a−bð Þ 3þ a−bð Þt þ 1−βð Þ g1−g2ð Þð Þ2

18 1−a−bð Þt ;

πN
2 ¼ 1−a−bð Þ 3−aþ bð Þt þ 1−βð Þ g2−g1ð Þð Þ2

18 1−a−bð Þt :

ð4Þ

Next, we consider the second stage in which the firms choose their
location simultaneously and independently. Profit-maximizing location
of firm 1 can be found from the first order conditionwith respect to a as
follows:

∂πN
1

∂a
¼−

1−a−bð Þ 1þ 3a−bð Þtþ 1−βð Þ g2−g1ð Þð Þ 1−a−bð Þ 3þa−bð Þtþ 1−βð Þ g1−g2ð Þ
18 1−a−bð Þ2t

∂πN
2

∂b
¼−

1−a−bð Þ 1þ3aþbð Þtþ 1−βð Þ g1−g2ð Þð Þ 1−a−bð Þ 3−aþbð Þtþ 1−βð Þ g2−g1ð Þ
18 1−a−bð Þ2t

:

ð5Þ

Consider the first derivative of each firm's profit function with re-
spect to each firm's location. The derivatives take a negative value
when the levels of foreign aid provided by two countries are relatively
similar, which is consistent with the result of D'Aspremont et al.
(1979). Firm 1 has an incentive to move toward the far end of the left-
hand side in the linear market while firm 2 moves toward the far end
of the right-hand side along the market, [0, 1], with firm 1 located at 0
while firm 2 located at 1. As in the typical linear citymodel, it is optimal
for firm 1 to locate at 0 when firm 2 locates at 1.17 Substituting a* = 0
and b* = 0 into π1N, π2N, d1, and d2 give the profits and the market shares
in the equilibrium as follows:

πN
1 a�; b�ð Þ ¼ 3t þ 1−βð Þ g1−g2ð Þð Þ2

18t
; πN

2 a�; b�ð Þ ¼ 3t− 1−βð Þ g1−g2ð Þð Þ2
18t

ð6Þ

d1 a�; b�ð Þ ¼ 1
2
þ 1−βð Þ g1−g2ð Þ

6t
; d2 a�; b�ð Þ ¼ 1

2
−

1−βð Þ g1−g2ð Þ
6t

: ð7Þ

Finally, the optimal amount of foreign aid by each government is de-
cided by solving themaximization problemof the government objective
function, i.e., political weighted social welfare function as defined in the
follows.

Various types of motivations for providing foreign aid to LDC may
boil down to two main reasons: 1) altruistic, ethical and humanitarian
motivation, and 2) strategic and economic motivation based on self-
interests of donor countries. If the donor country supplies the aid to
the recipient country for humanitarian causes, she will assign heavier
weight on the consumer surplus of the recipient country inher objective
function. If the strategic and economic motivation is dominant for the
aid provision, however, the government is more concerned with the
16 To reflect the concept of the tied aid that provides exclusive benefits to the firms from
the donor countries, the utility function assumed that the consumers obtain higher utili-
ties from consuming products of the firm from a donor country. Therefore, the aid provid-
ed by the firm j's government will provide a relatively lower consumer utility from
consuming the products offirm i. Consequently, government j's aid lowers the equilibrium
price of firm i.
17 Firms locate at the median of the unit interval in the linear city model when they
compete with identical products with zero transportation or transaction cost and
non-exclusive aid. When products are identical with zero transportation cost and
non-exclusive aid, market-share effect is dominant to strategic effect to reduce com-
petition inducing both firms to locate at the median of the linear city model.
However, when transportation cost over the linear city model is positive and donor's ex-
clusive aid provides exclusive benefits to donor country's firms, the products are no more
identical, but differentiated products.When firms compete over differentiated products in
the linear city model, they are located at the far end of each different side of the linear city
market since strategic effects dominate market-share effect. Extension of the model inte-
grating the asymmetry of the exclusivity of aidwould be an interesting topic for the future
researcheswhile this paper focuses on thewelfare implication of the exclusivity of aid and
the different aid policy regimes.
profits of the domestic firm. Then, the governmentwill paymore atten-
tion to the firm's profits with a bigger weight on the domestic firm's
producer surplus, αi, which should be larger than 1 in this case. To con-
sider the political economic factors lying behind foreign aid provision,
we consider the political economic objective function as in political
economy literature.18 Thus, Gi(gi) denotes the government's objective
function equal to the consumer surplus in the recipient country h plus
the producer surplus in the donor country i minus the aid provision
cost as follows:

Max Gi gið Þ ¼ CSh gið Þ þ αiPSi gið Þ−kg2i =2; i ¼ 1;2 ð8Þ

where αi denotes the political weight given to domestic producer sur-
plus, and k is the parameter representing cost efficiency of international
aid provision.

Accordingly, the optimal provision of the foreign aid is determined
from the maximization problem of the government objective function,
which is the weighted sum of the recipient country's consumer surplus,
donor country's producer surplus, and international aid provision cost.
The first-order for this problem is given by19

∂Gi gið Þ
∂gi

¼
3t 3 1þ βð Þ þ 2 1−βð Þαið Þ þ 1−βð Þ2 1þ 2αið Þ gi−g j

� �
18t

−kgi ¼ 0 where i ≠ j:

From the first order condition, the best response function shows
how government i reacts to government j's foreign aid policy: g1 =
f1(g2) and g2= f2(g1). The uniqueNash equilibriumaid policy can bede-
rived from solving the two best response functions simultaneously as
follows:

g�i ¼
3 9kt− 1−βð Þ2
� �

1þ βð Þ þ 2 1−βð Þ 9kt−2 1−βð Þ2α j

� �
αi−2 β3−3βþ 2

� �
αi þ α j
� �

6k 9kt− 1−βð Þ2 1þ αi þ α j
� �� � :

ð9Þ

The equilibrium amount of the foreign aid is obtained as the
subgame-perfect equilibrium of the three-stage game. Next, substitut-
ing the governments' equilibrium foreign aid into Eqs. (6) and (7) yields
the firms' profits and market share in the equilibrium. Then, substitut-
ing the government's equilibrium aid and the equilibrium location
into Eq. (3) gives the equilibrium price. Finally, substituting
government's equilibrium provision of the foreign aid, the equilibrium
location, and the equilibrium market share into Eq. (2), we obtain the
equilibrium consumer surplus in the recipient country as summarized
in Lemma 1.20
19 The sufficient condition for the interior solution of the maximization problem is:

∂2πN
i gið Þ=∂g2i ¼ 1−βð Þ2 1þ 2αið Þ=18t−k≤0:

20 Products in this model can be identical only when the transportation cost is zero and
foreign aid is non-exclusive. If products are identical products, competingfirms are located
at the same median part of the linear city. However, when the transportation cost is pos-
itive andexclusive aid is provided, products supplied are equivalent to differentiatedprod-
ucts to consumers in the linear city market with the firms located at the far end of each
different side of the linear market. The equilibrium location problemwhen there aremore
than 2 countries and products is examined in the circular city model of Salop (1979).
When there are multiple firms and products, the main outcome is that if the transporta-
tion cost is increasing, the equilibrium number of firms is increased eventually leading
to too much entry of competing firms over the socially optimal level. This would be the
casewhere the business-stealing effect or tradediversion effect dominates strategic effects
when there are multiple firms and products.
It was assumed that products are substitutes with differences in the level of elasticity of
substitution in terms of differentiation. If products are complements, strategic interaction
and competition problem in this model is gone, and the firms will be located at the same
location to maximize the profits and consumer surplus.
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Lemma 1. (a) The governments' equilibrium level of the foreign aid is gi⁎.
(b) The equilibrium locations of representative firms are a* = 0, 1 −
b* = 1. (c) The equilibrium prices, market shares and profits of firm i are
respectively:

p�i ¼ t þ cþ
1−βð Þ g�i −g�j

� �
3

; di
� ¼ 1

2
þ

1−βð Þ g�i −g�j
� �
6t

; and

π�
i ¼

3t þ 1−βð Þ g�i −g�j
� �� �2

18t

(d) The equilibrium consumer surplus of the recipient country is:

CS ¼
Zd�i
0

v−p�1−t x−a�ð Þ2 þ g�1 þ βg�2
� �

dx

þ
Z1
d�i

v−p�2−t 1−b�ð Þ−xð Þ2 þ g�2 þ βg�1
� �

dx:

From Lemma 1, we observe that a higher level of aid gi⁎ increases the
donor country firm's price pi⁎, and profits πi⁎, while lowering those of
competing firm in the foreign country. This strategic effect is strength-
ened with the higher exclusivity of aid as in the case of tied aid, repre-
sented by a lower β. The intuition behind the result is that the firm
supported by its own government's tied aid can have strategic advan-
tagewith respect to the competingfirm. Twofirms are located at the op-
posite end of the linear market as usual in a linear city model.

Part (c) shows that the equilibrium price, market share, and profits
of a firm depend on the level of aid and the exclusivity of the aid provid-
ed. In fact, a relative size of the aid between the governments is impor-
tant in determining the equilibriumprices,market shares, and profits of
the supported firm by the aid. If country 1 provides a relatively larger
aid than government 2, the firm 1will set a higher price and take a larg-
er market share, eventually making larger profits with the tied aid. The
intuition behind the result is that the government helps the domestic
firm by providingmore exclusive aid that givesmore benefit to the con-
sumers of the domestic firm's products. Part (d) of Lemma 1 shows that
consumers obtain a higher surplus with the higher level of aid from
both governments, and therefore, have no specific preference on aid
from a specific country. These results are summarized in Proposition 1.

Proposition 1. The government with a higher strategic motivation pro-
vides the higher level of aid than the government with a less strategic mo-
tivation when aid is provided in a non-cooperative fashion.

Proof. See Appendix A.1.

As shown in Eq. (9) about the equilibriumprovision of aids, g1⁎ and g2⁎
vary with self-interest parameters, α1 and α2. For α1 N α2, we obtain:
g1⁎ N g2⁎, p1⁎ N p2⁎, d1⁎ N d2⁎, and π1⁎ N π2⁎. The government with a higher in-
centive to support her corporate sector is more likely to provide higher
tied aid, not surprisingly, which enables the domesticfirm to take a larg-
er market share and to set a higher price, resulting in more profits than
its competitor. The larger the level of aid, the higher consumer surplus
of the recipient country is.

The basic structure of the game follows Hotelling's location model,
except that the self-interested government may choose the level of aid
as a strategic tool. To demonstrate ourmain argument in amore explicit
way, for the rest of the analysis, it is assumed that both governments
have the symmetric self-interests in providing aid, that is, αi = αj = α.

Given the symmetric level of self-interest, the equilibrium level of
aid, (Eq. (9)), is simplified as follows:

g�i ¼
3 1þ βð Þ þ 2α 1−βð Þ

6k
ð10Þ
Corollary 1. Given symmetric strategic motivation for aid between donor
countries, a higher strategic motivation for international aid drives the
donor governments to provide more aid under non-cooperative aid provi-
sion game.

Proof. For any αi = αj, the equilibrium amount of aid is increased with
the strategic motivation of aid provision as follows: ∂g�i =∂α ¼ 1−β

3k N0.
Q.E.D.

The equilibrium aid is positively correlated with self-interest of the
donors who cares more about the domestic firm's profits.

Proposition 2. When the exclusivity of the aid is increased, self-interested
government provides a higher level of aid than humanitarian government
does under the non-cooperative aid provision regime.

Proof. The proof is straightforward: ∂gi⁎/∂β=(3− 2α)/6k. Ifα N (b)1.5,
then ∂gi⁎/∂β b (N)0. Q.E.D.

Proposition 2 is derived from differentiating the equilibrium provi-
sion of aid with respect to β. The higher the exclusivity of aid is as tied
aid and the more self-interested the donor government is, with
α N 1.5, the higher the equilibrium provision of aid is under the non-
cooperative aid provision regime. On the contrary, when the donor
country is motivated by humanitarian concerns with α b 1.5, the
lower the exclusivity of aid is as untied aids, the higher is the equilibri-
um provision of aid. The intuition behind this result is that the strategi-
cally and economically motivated government is more concerned with
the domestic firm's profit than the humanitarian government. Through
aid, the strategically motivated government provides the domestic firm
a higher chance of being well positioned to win the competition in the
recipient country of the aid. Since self-interested country is more con-
cerned with an increase in the domestic firm's profits over the
recipient's consumer surplus, it has an incentive to provide more aids
when the domestic firms benefit more from the aid provided to the re-
cipient countries with the higher exclusivity of the aid.

When the decision on the aid provision ismade in a non-cooperative
fashion, the equilibrium amount of aid provision is increased with the
higher exclusivity of aid via tied aid when donor countries are motivat-
ed by egoistic economic concerns, while the opposite outcome is ob-
served when the donor country is motivated by humanitarian
concerns, that emphasize consumer surplus of the aid recipient country.

When we assume all donor countries are symmetric in terms of the
level of self-interested motivation in aid provision, with the symmetric
α, Lemma 1 is reduced to the simplified version in Lemma 2.

Lemma 2. If α1 = α2 = α, (a) The governments' equilibrium level of aid
are g�1 ¼ g�2 ¼ 1þβ

2k þ αð1−βÞ
3k . (b) The equilibrium locations are a* = 0,

1 − b* = 1. (c) The equilibrium prices and profits for firms are pi⁎ =
t + c, di

� ¼ 1=2 , and πi⁎ = t/2 respectively. (d) The consumer surplus
in the least developed country is CS ¼ v−c− 13t

12 þ ð1þ βÞg�i in the
equilibrium.

Given the symmetric level of self-interested motivations to provide
ODAs, i.e., α1 = α2, we obtain: g1⁎ = g2⁎, p1⁎ = p2⁎, d1⁎ = d2⁎, and π1⁎ =
π2⁎. Lemma 2 shows the same type of equilibriums in the location–
price model of D'Aspremont et al. (1979) where a* = 0, 1 − b* = 1,
pi⁎ = t + c, di

� ¼ 1=2, and πi⁎ = t/2 and CS = v − c − 13t/12. When
both governments have the same approaches in providing aid with
the symmetric level of aid, g1⁎ = g2⁎, all features caused by the strategic
aspects of aid are removed. Lemma 2 shows that the total amount of
aid provided reaches:

g�total ¼ g�1 þ g�2 ¼ 1þ β
k

þ 2α 1−βð Þ
3k

¼ 3þ 2α−β 2α−3ð Þ
3k

Therefore, the total amount of aid is increasedwith the higher exclu-
sivity of aid, i.e., the lower βwhen the donor countries aremotivated by
the self-interested economic concerns with α N α* = 3/2.



21 Analytically, the difference between the equilibrium amount of aid under the non-
cooperative aid regime and the cooperative regime is given as follows:

g�NC total−2g�c ¼
2α 1−βð Þ

3k
≥0

Therefore, as long as aid is partially exclusive, i.e., β b 1, the equilibrium amount of aid un-
der non-cooperative aid is dominant to that under cooperative regime. However, as
shown in the above result, the equilibriumamount of aid in both regime can be equivalent
when β = 1 or α = 0. This implies that the equilibrium amount of aid under the non-
cooperative aid regime is always higher than that under cooperative regime unless the
aid is equivalent to the public good, i.e., β=1 or the donor country is absolutely altruistic
country only caring recipient country's welfare disregarding domestic firm's welfare,
i.e., α = 0.
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The impact of the exclusivity of aid on the recipient country'swelfare
is summarized in Proposition 3.

Proposition 3. The higher exclusivity of aid improves the social welfare of
the aid recipient country since the exclusivity of aid increases the incentives
of self-interested donor countries to provide more aids under non-
cooperative regime of aid provision.

Proof. See Appendix A.2.

The comparatives statics of the recipient country's welfare with re-
spect to β shows that if the government is motivated by self-
interested economic concerns (α N α*), the higher exclusivity of aid rep-
resented by the lower β provides higher social welfare, while the less
exclusivity of aid represented by the higher β lowers the recipient
country's socialwelfare. Under the non-cooperative regime of aid provi-
sion, when donor countries are motivated by self-interests, the higher
exclusivity of aid increases the amount of aid provided by the donor
countries as shown in Lemma 2, and eventually improves the recipient
country's social welfare.

5. Foreign aid provision game: cooperative regime for aid provision

Now, we examine the cooperative aid provision regime where
aid is provided in a coordinated fashion as recommended by
OECD's DAC (Development Assistance Committee) to maximize
the joint welfare of donor countries and recipient countries. The
joint welfare maximization problem as governments' objective
function is defined as follows in a similar fashion as d’Aspremont
and Jacquemin (1988):

Max Gc gi; g j

� �
¼ CSh gi; g j

� �
þ αiPSi gið Þ þ α jPS j g j

� �
−k g2i þ g2j

� �
=2 where αi ¼ α j ¼ α:

In the cooperative regime, the optimal provision level of aid is de-
rived from joint welfare maximization problem of two donor coun-
tries. Considering the symmetric solution, gi = gj = gc, we derive
the optimal provision level of aid from the maximization problem
of the joint welfare of the two donor countries. From the first-order
condition of the maximization problem, the optimal level of aid is
given as follows:

g�c ¼
1þ β
2k

:

It is shown that the optimal level of aid is decided by the level of ex-
clusivity, not affected by the level of self-interested motivation of aid. In
a cooperative regime of aid provision, the strategic interaction between
donor countries reflecting the self-interested motivations of donor
countries are removed. Therefore, the level of self-interest plays no
role in determining the equilibrium level of donation as summarized
in Lemma 3.

Lemma 3. In a cooperative regime, the donors' self-interest has no effect
on the equilibrium level of aid since strategic interactions between donor
countries based on self-interested motivation for aid are removed from
the game.

Given that the exclusivity of aid is the only factor that influences the
equilibrium level of aid, it is shown that in a cooperative aid regime, the
lower exclusivity of aid increases the equilibrium level of aid provided.

Proposition 4. In a cooperative aid regime, when the exclusivity of the aid
is lowered as in the case of untied aids, the level of equilibrium aid is
increased.

Proof. The fact that a lower exclusivity of aid with higher property
of public goods increases the equilibrium amount of aid under a
cooperative regime of aid is proved in a straightforward way as follows:
∂gc⁎/∂β = 1/2k N 0. Q.E.D.

Proposition 4 shows that when aid are provided in a coordinated
way, if the exclusivity of aid is lower as in the case of untied aids, the
higher is the level of the equilibrium aid. In other words, when aid
has the property of public goods with non-excludability, each coun-
try provides higher aid in a cooperative regime of aid provision. The
intuition lying behind this result is that when aid is provided in a co-
operative fashion, the incentives to free ride the other country's aid
provision are removed. Therefore, when the strategic incentives to
take advantage of her own aid at the expense of the other country
are gone, each country has a higher incentive to provide aid if the
aid benefits all donor countries with no discrimination in addition
to the recipient country under the cooperative regime of aid provi-
sion. The equilibrium under the cooperative regime of aid provision
is defined in Lemma 4.

Lemma 4. (a) The governments' equilibrium level of the development aids
is gc⁎. (b) The equilibrium locations are a⁎⁎=0, 1− b⁎⁎=1. (c) The equi-
librium price, market share and profits of firm i are respectively: pi⁎⁎ =
t + c, di⁎⁎, and πi⁎⁎ = t/2. (d) The equilibrium consumer surplus of the aid
recipient country is CS ¼ v−c− 13t

12 þ ð1þ βÞg�c .
Lemma 4 shows that the equilibrium level of aid under cooperative

regime is lower than that of non-cooperative regime since strategic in-
centives to provide more aid to benefit domestic firm at the expense
of the foreign are removed in the cooperative game.21 In addition,
the equilibrium location strategy and the market share of each
representative firm are the same as the case of non-cooperative aid re-
gime since the total market size is assumed to be limited to the size of
linear city with symmetric firms competing in the linear city. Moreover,
under a cooperative regime of aid provision, it is shown that the total
amount of aid increases when the exclusivity of aid is lowered with

higher property of public goods of non-excludability as follows:
∂g�i þg�j

∂β ¼
∂g�i
∂β þ ∂g�j

∂β ¼ 1
k N0.

Under the cooperative regime of aid provision, the equilibrium level
of aid is increased when the exclusivity of aid is lowered with higher
property of public goods. When donor countries make decisions on
aid to maximize joint welfare, the strategic incentives to provide exclu-
sive benefits to the domestic firm at the expense of the foreign compet-
ing firm is not considered. Therefore, as the complementarity of each
country's aid is increased with lower excludability of aid, the equilibri-
um amount of aid is increased. Consequently, the social welfare of the
aid recipient country is improved with the lower excludability of aid
with donor countries' higher incentives to provide non-exclusive aid,
as summarized in Proposition 5.

Proposition 5. Under the cooperative regime of aid provision, the social
welfare of the aid recipient country is maximized with the minimum exclu-
sivity of aid via untied aid that increases the incentives of donor countries to
provide more aid in a complementary fashion.
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The social welfare of the recipient country is composed of the con-
sumer surplus of the recipient country mainly affected by donor coun-
tries' aid provision. Under the cooperative regime of aid provision,
as in the case where donor countries are coordinated under the gover-
nance of DAC (Development Assistance Committee) of OECD, the social
welfare of the recipient country is monotonically increasedwith a lower
exclusivity of aid such as untied aid.

6. Concluding remarks

Motivated by the conflicting arguments about the exclusive for-
eign aid under the type of tied aid while untied foreign aid is strongly
recommended by OECD Development Aid Committee (DAC), this
paper examined the equilibrium aid strategies considering strategic
and self-interested economic motivation lying behind foreign aid
provision. Based on a linear city model where representative firms
from donor countries compete a la Bertrand fashion, we demonstrate
that the firms' profits are directly increased with their governments'
aid when aid is provided in an exclusive way as tied or partially tied
aids.

Moreover, when aid is provided in a non-cooperative fashion, if the
strategic and self-interested economic motivation for aid is higher, the
equilibrium amount of aid gets higher. When the exclusivity of aid is
higher, taking the form of tied aids, the level of aid provided is increased.
Therefore, when international coordination mechanism for aid does not
work effectively, the welfare of the recipient country is increased with a
higher level of aid when aid are provided as tied aids with higher
exclusivity.

However, if aid is provided in a cooperative fashion, the equilib-
rium level of aid is increased with a lower exclusivity of aid, i.e.,
untied aids. Therefore, when the international coordination mecha-
nism for cooperative aid works effectively, untied aid with lower
exclusivity improves social welfare of both recipient country and
donor countries. These results implicate that policy recommenda-
tion of OECD DAC for untied aid can be rationalized only when
the international coordination mechanism for cooperative aid
works effectively.

The findings of this paper are based on an assumption of the govern-
ment objective function as a linear combination of humanitarian moti-
vation and strategic and self-interested economic motivation for aid.
The extension of the government objective function to general function-
al formmight providemore generalized perspectives on the equilibrium
aid regime. In addition, the issue of how to interpret the current system
of OECD DAC as an effective cooperative regime for aid or a nominally
cooperative regime with no enforcement mechanism is the topic to be
studied further. The equivalence between the tied-ness of aid and the
exclusivity should be examined further in the continuing studies, as
well.
Appendix A

A.1. Proof of Proposition 1

The argument that the equilibrium amount of international aid is increased with the higher strategic motivation is proved by showing that ∂g
�
i

∂αi
N0

via the implicit function theorem as follows:

∂Gi gið Þ
∂gi

¼ H gi;αið Þ ¼
3t 3 1þ βð Þ þ 2 1−βð Þαið Þ þ 1−βð Þ2 1þ 2αið Þ gi−g j

� �
18t

−kgi ¼ 0

∂gi
∂αi

¼ −
∂H gi;αið Þ=∂αi

∂H gi;αið Þ=∂gi
¼ −

2 1−βð Þ 3t þ 1−βð Þ gi−g j

� �� �
18t

1−βð Þ2 1þ 2αið Þ
18t

−k

≥0:

Since d1ða�; b�Þ ¼ 1
2 þ ð1−βÞðg1−g2Þ

6t ¼ 1
6t ð3t þ ð1−βÞðg1−g2ÞÞ≥0 in Eq. (6) and the second-order condition for an interior solution is given by

∂2πN
i ðgiÞ
∂g2i

¼ ð1−βÞ2ð1þ2αiÞ
18t −k b 0, it is straightforward that ∂g�i

∂αi
N 0. Q.E.D.

A.2. Proof of Proposition 3

The social welfare function of the aid recipient country is given as:

SWr gið Þ ¼ CSr gið Þ ¼ v−c−13t=12þ 1þ βð Þgi βð Þ:

Substituting the equilibrium aid into the social welfare function yields the welfare level in the equilibrium and differentiating it with respect to β
gives:

∂SWr g�i ; g
�
j

� �
∂β

¼ 6þ 2β 3−2αð Þ
3k

b 0 if α N α�� ¼ 3 β þ 2ð Þ
2β

The above result proves that the higher exclusivity of international aid improves social welfare of the recipient country when donor countries are
driven by self-interested motivation. Q.E.D.
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A.3. An extension with a new utility function

An anonymous reviewer suggested checking out the possible new implications based on a different type of consumer utility function as
follows:

ux ¼ v−p1−t x−að Þ2 þ βg1 þ 1−βð Þg2 if she buys from firm 1;
v−p2−t 1−bð Þ−xð Þ2 þ βg2 þ 1−βð Þg1 if she buys from firm 2:

(

The strong point of the new consumer utility function suggested by an anonymous reviewer is that various different types of effects caused by aid
can be examined with the new consumer utility function. For example, in case β= 1/2, aid provided by each country plays no strategic role in pro-
viding a public good type support for all firms and consumers. However, if 1/2 b β b 1, a donor's aid provides higher consumer utility when the prod-
uct of donor country's firm is consumed resulting in the higher demand for the product of donor country'sfirm.When β=1, a country's aid provides
no utilitywhen a product of the competing firm of other country is consumed, only increasing the demand for the product of donor country' firm as a
completely exclusive aid.

In the same context, if 0 b β b 1/2, aid froma donor country provides higher consumer utilitywhen the product of competingfirmof other country
is consumed, resulting in a decreased demand for donor country's firm. This is the opposite case of strategic provision of aid that provides altruistic
effect at the expense of donor country's firm. When β= 0, aid of a donor provides no benefit when the product of the donor country's firm is con-
sumed, an extreme case of altruistic aid providing no benefit to the donor's firm.

Based on the new consumer utility function defined above, the location of the consumerwhoobtains the same level of utility fromconsuming two
products is defined as:

x ¼ p2−p1
2 1−a−bð Þt þ

aþ 1−bð Þ
2

−
1−2βð Þ g1−g2ð Þ
2 1−a−bð Þt :

From the definition of critical consumer, x, the impact of aid by each country on the amount of demand for the donor's firm is determined as
follows:

∂di pi; pj; gi; g j; a; b
� �

∂gi
¼

2β−1ð Þ
2 1−a−bð Þt b 0 if 0 b β b 1=2

2β−1ð Þ
2 1−a−bð Þt N 0 if 1=2 b β b 1

8>><
>>: ;

With the new consumer utility function, it is shown explicitly that when a donor's aid is altruistic with 0 b β b 1/2, the amount of demand for the
product of donor country's firm will be decreased, and vice versa if donor's aid is exclusive with 1/2 b β b 1.

Consequently, the profits of two competing firms are obtained as follows with the new utility function:

πN
1 ¼ 1−a−bð Þ 3þ a−bð Þt− 1−2βð Þ g1−g2ð Þð Þ2

18 1−a−bð Þt ; πN
2 ¼ 1−a−bð Þ 3−aþ bð Þt− 1−2βð Þ g2−g1ð Þð Þ2

18 1−a−bð Þt :

Location in the far opposite part of linear city market is obtained as the optimal strategies even with the new utility function, a* = 0 and b* = 0.
Substituting these optimal location strategies, we end up with the following equilibrium profits and demands for each firms:

πN
1 a�; b�ð Þ ¼ 3t þ 2β−1ð Þ g1−g2ð Þð Þ2

18t
; πN

2 a�; b�ð Þ ¼ 3t þ 2β−1ð Þ g2−g1ð Þð Þ2
18t

d1 a�; b�ð Þ ¼ 1
2
þ 2β−1ð Þ g1−g2ð Þ

6t
; d2 a�; b�ð Þ ¼ 1

2
þ 2β−1ð Þ g2−g1ð Þ

6t
:

These equilibrium values show thatwhen the aid is exclusive, 1/2 b β b 1, if the a donor country's aid is larger than the other country, the profits of
the donor country's firm is increased due to the strategic effects.

The optimal level of aid is derived from the following social welfare maximization problem: Max Gi(gi) = CSh(gi) + αiPSi(gi) − kgi
2/2, i = 1, 2

The unique Nash equilibrium aid policy is derived from solving the two best response functions simultaneously as follows:

g�i ¼
3 9kt− 1−2βð Þ2
� �

−2αi 1−2βð Þ 9kt−β2−2β2−2 1−2βð Þ2α j þ 1
� �

−α j 8β3−6β þ 2
� �

6k 9kt− 1−2βð Þ2 1þ αi þ α j
� �� � :

If we assume that both governments have the symmetric self-interests in providing aid, αi = αj = α, for simplicity without loss of generality, we

obtain a simplified equilibrium level of aid as follows: g�i ¼ 3þ2ð2β−1Þα
6k .

Proposition A.1. Given symmetric strategic motivation for aid between donor countries, a higher strategic motivation for international aid drives the
donor governments to provide more (less) aid when 1/2 b β b 1(0 b β b 1/2).

Proof. For any αi = αj, the equilibrium amount of aid is increased with the strategic motivation of aid provision as follows: ∂g�i =∂α ¼ 2β−1
3k N0

if 1/2 b β b 1. Q.E.D.
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Proposition shows that the effect of the political weight given to the producer surplus, α, on the optimal amount of the aid depends on the exclu-
sivity of the aid represented by β. If the donor's aid has strong enough exclusivity, i.e., 1/2 b β b 1, the amount of aid will be increased with a higher
strategic motivation of aid, α.

The marginal effect of the strategic motivation on aid provision is positive and is maximized at the highest level of the exclusivity, that is β= 1.
The intuition behind this result is that the strategic donor has a higher incentive to provide aid when the exclusivity of the aid is higher. However,
when β = 1/2, the aid of a donor is equivalent to a public good providing equal benefits to consumers of all products with no exclusivity. If
0 b β b 1/2, the aid of a donor is altruistic providing larger benefits to consumers of competing firm's products at the disadvantage of the donor
country's firm. Therefore, strategic and self-interested donor has an incentive to reduce the aid when 0 b β b 1/2.

Finally, the impact of the exclusivity of the aid on the equilibrium amount of aid is demonstrated in the following proposition.

Proposition A.2. As the exclusivity of the aid is increased, the equilibrium amount of aid is always increased.
Proof. The proof is straightforward: ∂gi⁎/∂β = 2α/3k N 0. Q.E.D.

When the exclusivity of aid is increased, the equilibrium amount of aid is always increased unless the donor does not care surplus of the donor
country's firm at all. As long as a donor assigns a positive weight on the donor's domestic firm's surplus, the donor has a higher incentive to provide
larger aid with higher exclusivity.

All these findings outline that themajor outcomes from the new type of utility function suggested by an anonymous reviewer22 provides the same
intuition as themodel based on the original type of the utility function. However, since the weight of the additional consumer utility from the aid of
country 1 and 2 is changed over the critical value of β, β=1/2, the analysis with a new utility function provides more explicit features with differing
levels of exclusivity of aid, β. Nonetheless, the original type of utility function is used in the remains of the analysis since the main findings of this
paper, that the optimal types of aid ismainly affected by the types of aid regime, i.e., the cooperative regimeandnon-cooperative regime, can be dem-
onstrated more explicitly with the original type of the utility function.

Appendix A.4. An extension with a local firm of the recipient country

Suppose that a foreign firm (firm 1) froma donor country and a localfirm (firm 2) from a recipient country compete in the recipient country. Each
firm produces and sells identical products but with different production costs. In the model, the donor's government provides a foreign aid to the
recipient country. The amount of aid provided by country 1 is g1.

Each consumer buys one unit of the product, and obtains the utility equal to v regardless of purchasing it from firm 1 or firm 2 since two products
are homogeneous. The utility function of the consumer living at location x ∈ [0, 1] is as follows:

ux ¼ v−p1−t x−að Þ2 þ g1 if she buys from firm 1of the donor country;
v−p2−t 1−bð Þ−xð Þ2 þ βg1 if shebuysfromfirm2; alocal firmof therecipientcountry

(

where pi represents themarket price of product i and t represents a unit transaction cost.βmeasures the level of exclusivity of the aid provided by the
foreign government.

The utility of the consumer living at x is indifferent between buying from firm 1 and firm 2 if the following condition holds:

v−p1−t x p1;p2; g1; a; bð Þ−að Þ2 þ g1 ¼ v−p2−t 1−bð Þ−x p1; p2; g1; a; bð Þð Þ2 þ βg1:

The market demand function for the product of firm 1 is derived from the utility function of the indifferent consumer as follows:

x ¼ p2−p1
2 1−a−bð Þt þ

aþ 1−bð Þ
2

þ 1−βð Þg1
2 1−a−bð Þt :

Firm 1 produces and sells the product to consumers located at [0, x], denoted as d1 while the local firm, i.e., firm 2, sells to consumers located at
[x, 1] denoted as d2(=1 − d1). d1 and d2 are formally defined as follows:

d1 p1;p2; g1; a; bð Þ ¼ min max x p1;p2; g1; a; bð Þ;0ð Þ;1f g

d2 p1;p2; g1; a; bð Þ ¼ 1−d1 p1;p2; g1; a; bð Þ:

The foreign firm from the donor country is more efficient than the local with a lower marginal production cost by Δ. Each firm competes a la
Bertrand fashion with given marginal production cost c.

π1 ¼ p1−cð Þd1 p1;p2; g1; g2; a; bð Þ; π2 ¼ p2−c−Δð Þd2 p1;p2; g1; g2; a; bð Þ: ðA1Þ

We consider the three-stage game. In the first stage, a donor government determines the size of aid to be provided to a recipient country. In the
second stage, after observing the aid provided by the government, a foreign firm and a local firm chooses the location in the market of the recipient
country, simultaneously. In the third stage, after observing the provision level of aid and the location, two firms simultaneously choose the profit
maximizing price.
22 ux ¼ f v−p1−tðx−aÞ2 þ βg1 þ ð1−βÞg2 if shebuysfromfirm1;
v−p2−tðð1−bÞ−xÞ2 þ βg2 þ ð1−βÞg1 if shebuysfromfirm2

.
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First, we analyze the effect of foreign aid on firms' location and equilibriumpricing strategy. The profit-maximizing prices of firm 1 and firm 2 are
determined from the first-order conditions as Nash equilibrium as follows:

pN1 ¼ 1
3

t 1−a−bð Þ 3þ a−bð Þ þ 1−βð Þg1 þ 3cþ Δð Þ;

pN2 ¼ 1
3

t 1−a−bð Þ 3−aþ bð Þ− 1−βð Þg1 þ 3cþ 2Δð Þ:
ðA2Þ

The above equations show the effect of a foreign aid on theNash equilibriumprices. The donor's aid g1 increases firm 1's equilibriumpricewhile it
decreasesfirm2's equilibriumprice. The aid'smarginal effect on the equilibriumprice is decreasedwith its level of excludability. The intuition behind
this result is that the provision of a foreign aid helps the foreign firm to obtain larger profits through exclusive benefits to the consumers of the donor
country's products. Substituting the above prices to the profit functions gives the profits in the equilibrium as follows:

πN
1 ¼ 1−a−bð Þ 3þ a−bð Þt þ 1−βð Þg1 þ Δð Þ2

18 1−a−bð Þt ; πN
2 ¼ 1−a−bð Þ 3−aþ bð Þt− 1−βð Þg1−Δð Þ2

18 1−a−bð Þt : ðA3Þ

Next,we consider the second stage inwhich thefirms choose their location simultaneously and independently. Profit-maximizing location can be
obtained from taking thefirst derivatives as ∂π1N/∂a and ∂π2N/∂b. The twoderivatives have negative signs implying thatfirm 1has an incentive tomove
toward the far end of the left-hand side in the linear market while firm 2 moves toward the far end of the right-hand side along the market, [0, 1],
with firm 1 located at 0 while firm 2 located at 1. Substituting a* = 0 and b* = 0 into π1N, π2N, d1, and d2 gives the profits and themarket shares in the
equilibrium as follows:

πN
1 a�; b�ð Þ ¼ 3t þ 1−βð Þg1 þ Δð Þ2

18t
; πN

2 a�; b�ð Þ ¼ 3t− 1−βð Þg1−Δð Þ2
18t

ðA4Þ

d1 a�; b�ð Þ ¼ 1
2
þ 1−βð Þg1

6t
þ Δ
6t

; d2 a�; b�ð Þ ¼ 1
2
−

1−βð Þg1
6t

−
Δ
6t

: ðA5Þ

Finally, the optimal amount of foreign aid is decided by solving the maximization problem of the donor government objective function,
i.e., politically weighted social welfare function as defined in the follows.G1(g1) denotes the donor government's objective function equal to the con-
sumer surplus of the recipient country plus the producer surplus of the donor country minus the aid provision cost as follows:

Max G1 g1ð Þ ¼ CS2 g1ð Þ þ αPS1 g1ð Þ−kg21=2; ðA6Þ

The optimal aid policy can be derived from solving the first order condition as follows:

g�1 ¼ t 9 1þ βð Þ þ 6α 1−βð Þð Þ þ 1−βð Þ 1þ 2αð ÞΔ
18kt− 1−βð Þ2 1þ 2αð Þ

: ðA7Þ

The equilibrium when a local firm of the recipient country competes with a firm from the donor country is defined as follows.

Lemma A.1. (a) The equilibrium level of the foreign aid is given as g1⁎. (b) The equilibrium locations of representative firms are a* = 0, 1 − b* = 1.
(c) The market shares and profits of foreign firm are respectively:

d�1 g�1
� � ¼ 1

2
þ 1−βð Þg�1

6t
þ Δ
6t

andπ�
1 g�1
� � ¼ 3t þ 1−βð Þg�1 þ Δ

� �2
18t

Lemma A.1 shows that the market share and profits of the foreign firm increase with the aid provided by the foreign country.

Proposition A.3. The equilibrium amount of aid is increased with a higher exclusivity of aid and a larger technology difference between the donor and
recipient.

Proof. The proof is straightforward:

∂g�1=∂β ¼ −
∂H=∂β
∂H=∂g�1

¼ −
t 6α−9ð Þ þ Δþ 2αΔþ 2 1þ 2αð Þ 1−βð Þg�1

18kt− 1−βð Þ2 1þ 2αð Þ
b 0

where H is the first order condition for the welfare maximization problem for the donor.

In addition, the bigger technology gap increases the equilibrium amount of aid as follows: ∂g�1
∂Δ ¼ ð1−βÞð1þ2αÞ

18kt−ð1−βÞ2ð1þ2αÞ N 0. Q.E.D.

Proposition A.3 is provedwith the implicit function theorem. The donor country provides more aids to the recipientwhen the exclusivity of aid is
high with lower β. When the donor country is more self-interested with a higher α, the positive effect of aid's exclusivity on donor country firm's
profit is further increased. The background for this result is that the strategic benefits given to the donor country's firm by foreign aid is not reduced
even if a local firm is introduced to compete with the donor country's firm in the recipient country's market. The reason why the strategic benefits
given to the donor country's firm is not reduced with the introduction of a local firm in the recipient country is that the recipient country's govern-
ment has no strategic variable in this model implying that the social welfare of the recipient country is not considered in this model.
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Therefore, when local consumers of the recipient country make consumption decision between two products of local firm and foreign firm, the
rational local consumers maximize their consumer surplus paying no attention to the local firm's producer surplus in this one-shot gamemodel. If a
strategic variable of recipient country's government is introduced to the model taking consideration of local firm's producer surplus, the recipient
country's government might take an action to strategic advantage to her local firm such as production subsidies or consumption subsidies for the
local firm's products. This counteraction of the recipient country's government is an interesting topic for future studies while this paper focuses
on the impact of policy coordination between multiple donor countries taking consideration of wide range of excludability aid and self-interested
motivation of donor countries.
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