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Abstract
The two-sector endogenous growth model of Rebe®®1)l and Felbermayr (2007) is

embedded within an asymmetric two-country inteoral trade and bargaining
framework. Starting with a free trade equilibriutme analysis reveals that: (i) foreign aid
can increase the total production of consumptioadgoand place both countries on a
Balanced Growth Path (BGP); (ii) with bargainingirade agreement that endogenizes
the linkage between foreign aid and adoption addrpolicies generates higher welfare
for both countries compared to autarky; (iii) désphe foreign aid transfer from the rich
to the poor country, the richer country's welfanereases compared to its free trade
equilibrium level, while the poor country's welfatecreases.
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1. Introduction

The economic relations between developing and dpeel countries are complex
by nature. Roughly speaking, these relations asedan two different channels. The
first involves the transfer of resources in thenfoof loan or foreign aid from the
developed country to the developing one. The sedowalves the cross-country trade
between the two countries. These two channels mgdiditly linked, as developed
countries, in their negotiation with developing nties over foreign aid, may condition
or tie the aid (or loan) on changing the termsradl¢ in their favor. This often enhances
the donor country's welfare at the expense of dweldping country.

Foreign aid affects welfare either through promgtinade or growth, or by
merely increasing income in the recipient countijhe linkage, however, between the
three aspects - foreign aid, trade and growttsemmewhat vague in the literature.

Several studies explore the connection betweemrmddtradé. Among them, the
theoretical ones typically assume that the tradeipe of both countries and the size of
the transfer are exogenous. They also assumeylkigt foreign aid is tied to some policy
variables in the recipient country, the tying rideexogenous, usually tying the aid to the
poorer country’s expenditure rather than to itdergolicies. The few articles who
abstract from such assumptions use static modeilss teglecting to consider the

resulting growth implications of foreign aid-tradelationship. Moreover, these 'static

articles study tariff wars rather than trade agresisias a means of allocating surplirs.

! Sometimes foreign aid might causeegline in welfare in the recipient country. This phenomeiis the
well-known ‘transfer paradox’. This paradox is ao@lyzed in the paper.

2 For a full survey of the linkage of aid and trage Suwa-Eisenmann and Verdier (2007).

% For a more detailed survey of this strand of tkerdture see the introduction in Lahiri, Raimondos
Moller, Wong and Woodland (2002).



contrast, in this article we study a two-countrgwgth model where the aid is tied to the
trade policies by an agreement between the twotdean

We focus on bilateral trade agreements signed leetwaedeveloping country and
a developed one, akin to the kind of regional biiattrade agreements that was common
during the 1990'8.Both parties to such agreements typically havenaie concessions
on different issues, including curtailing proteaiit policies that were in force prior the
agreement. While the frequency of such agreememtgteir importance have increased
in recent years, there are only few theoreticalistithat attempted to study their general
properties. Most of these studies concentratedowwn lhigger countries tend to win tariff
wars, and typically employ static models, (e.g, Kamand Riezman (1988)). The ones
that do use dynamic models, like Devereux (199pwsthat tariff wars reduce the
world-wide growth rates compared to free trade, udistortions inflicted by the tariffs.
We examine in this paper what are the growth anfaveeimplications of tying foreign
aid to costly trade policies even when such digtostare absent.

Multilateral trade agreements can often take retmmeb to a bilateral agreement
between developed and developing countries wittlicing interests. Most disputes
preventing a new multilateral trade agreement amdA@ members are between the
block of developed countries led by European Unld8, and Japan, and the block of
developing countries led by India, Brazil, Chinal&outh Africa. Clearly, the leading
developed countries involved are those that alsutribmte most of the foreign aid.

Theoretical studies assume that foreign aid is noftmotivated by economic

* For instance, since the early 1990s the Europeaa Frade Association (EFTA) has established an
extensive network of contractual free trade refetiall over the world, including Singapore, Egyptael,
Chile, Mexico, Croatia, Colombia and Lebanon. Foredetails sebttp://www.efta.int/content/free-
trade/fta-countries




considerations. Hence, it can be argued that for obtaining a ceimgmsive
understanding of foreign aid tied to trade agredsetrade negotiations should be
considered along with the developed country's datit provide foreign aid, as we do
in the paper.

We analyze how foreign aid tied to trade policitleas welfare in both the donor
and the recipient countries. Unlike other models,ds so by examining the equilibrium
implications of foreign aid which is tied to costthanges in trade policies. Following
Felbermayr (2007) we construct a two-sector gromibdel of two open economies,
North and South, based on the two-sector growtheamnofl Rebelo (1991). The only
difference between North and South lies in inkatlowments of capital stock per capita.
This model has several realistic virtues. Firstgénerates the empirically observed
decline over time in the relative prices of capifabds in terms of consumptiéisecond,
in the equilibrium of this model the developed doyrexports capital goods and the
developing one exports consumption goods, as isdalyp the case in rich-poor countries
trade relationships.

This model has a unique balanced growth path (B@GRigh is stable. However,
depending on initial capital endowments, a trangtan the rich to the poor country can
put the countries on the BGP right from the staather than on a path that only

converges to it asymptotically. Total productioncohsumption goods can thus increase

*While Alesina and Dollar (2000) argue that politicather than economic considerations underlieaide
given by developed countries in some cases, otheies, such as Asante (1985) claim that economic
considerations typically motivate foreign aid.

® As quoted in Felbermayr (2007), Cummins and Vitea2002) calculated a decline of the relative gric
of capital goods in the United Stated at a rat8%6f4% since 1974.

" Felbermayr (2007) showed that developing countiiesnet importers of capital goods and net exporte
of consumption goods.



as a result of foreign aid without reducing thevgtorates. This can motivate the North
to give aid to the South, provided the divisiortte surplus created is favorable to it.

We assume that the foreign aid is tied to tradécigasl that both countries must
agree upon. We do not specify the particular pedichat the negotiating parties bargain
over, but instead assume that they are costlyrmsef on-going welfare transfers over
time from the recipient to the donor. Thus, whigsembling in some sense a 'give and
take' agreement, we refrain from modeling an ekgdierrowing and lending between the
countries. The countries involved negotiate over division of the consumption goods
surplusbefore the aid is given.

We model this negotiation as a Nash bargaining QL§Bocess. This axiomatic
mechanism is advantageous to alternative non-cabper bargaining mechanisms
because it alleviates the need to specify the pioeeand structure of the negotiations,
and predicts an outcome which depends only onlfaailocations of the surplus to be
created by the agreement and on the consequencesnegreement. The use of
bargaining to model trade agreements is supporyedvitlence provided in Steinberg
(2002). In describing the decision making procesthe WTO and GATT, Steinberg
claims that through multilateral bargaining amongd @members, the powerful states
can, and in fact do, pass legislative packagesfévatr their own interests and yet are
accepted by all participating states and genecalhsidered legitimate to them.

We show that along the BGP the total world productf consumption goods is
maximal given the implied growth rate. Accordingllge optimallevel of the foreign aid
is one which places the world immediately on thePB®/e show that any bargaining-

based trade agreement Pareto dominates autarkygrdtegs of initial capital



endowments. We also show that trade agreement ntiagesher country better off and
the poorer country worse off compared to a frederaquilibrium. Since the foreign aid
in our model is tied to implementing some tradeigye$, and since the richer country
decides whether or not to give the foreign aid,ettefed free trade would not be the
equilibrium between the two countries.

The results of this paper shed some light, thenhow developed countries
manage to gain more than developing countries frestablishing bilateral trade
relationships, as seem to be indicated by WTO eagpievidence. Computable general
equilibrium of the Uruguay Round show, for examg@ealisproportional benefit of GDP
of the developed countries compared to the devedpmnes (Ackerman, 2005).
Furthermore, Stiglitz (2002) argues, that throupk tUruguay Round the developed
countries set a lopsided division of profits gaitdglobalization in favor of their own
interests, either through maintaining agricultusaibsidies given to farmers in the
developed countries, or by legislating propertyhtsgthat reflect solely the interests of
firms in the developed world. Understanding thecpdure of reaching the agreements
can help in understanding their outcomes.

The rest of the paper is structured as followstiS8e@ sets up the basic growth and trade
model. Section 3 describes the free trade scerthedBGP of which is characterized in
section 4. Section 5 describes the bargaining-biadd agreement equilibrium, and

section 6 concludes.



2. The Model

Consider a world consisting of two econonfiééorth and South, denotétland
S Each economy has a constant population. A reptaisee agent in each economy

seeks to maximize the following utility function:

o cm’
1) VU= je g

where ¢'(t ) is per-capita consumption at economgtt, i € {N,S}. The agent has one

unit of labor which is supplied inelastically, aodns the (per capita) amount of capital
in the economy, which is rented to firms each erio
The lifetime budget constraint of the represen&igent in each economy is

given by
(2) .[Ci (t) . e—ri (t)tdt — qu (O)kl (0) n J' Wi (t) ) e_ri (t)tdt
0 0
where P, (t) is the relative price of capital in terms of comgtion goods in

countryi at timet; r'(t) is the interest rate in countinat timet; k'(t) is the capital per

capita in country at timet, andw' (t) is the wage in countryat timet.

® These economies may be either two countries or lileoks of countries, as in the case of WTPD
negotiations. Without any loss of generality, we it distinguish between the two options along the
paper.



Each economy has two competitive production sectong for consumption

goods and the other for capital goods. Consumpgoods (per capita) produced in

countryi at timet, denoted byc;, (t )are given by:

@ =8Bk o], o<a<1

wherek (t )is the amount of capital (per unit of labor) em@dyn producing

consumption goods in countryB is a technology productivity factor. Te-subscript
denotes production.

Capital goods are producible factors of productew capital goods in country

at timet, g, (t), are produced according to the linear technology:
@ am=AKO-kO)],
whereA is a technology productivity factor arkd(t) is the per-capita amount of capital

in countryi at timet. With capital depreciation rat& the capital stock in each country

evolves through time according to:

B K@MO=d@®-5k).



In a competitive equilibrium all markets clear a@clk point in time; firms maximize
current profits, and the representative househeidsrlabor and capital to firms, and

chooses his consumption so as to maximize théntiéettility in (1).°

2.1 Autarky Equilibrium

The case of no trade reported in this sub-sectitlows Rebelo (1991). Hence,
results are just presented here without proof,egauged as a benchmark for evaluating
free trade and trade agreements outcomes later on.

In Equilibrium, profits maximizing firms are inddfent at the margin between

employing capital for producing consumption anditedjgoods. That is:

© P )-A=aBK.®]

where Pc; (t) is the relative price of capital goods in termscohsumption. The relative

price declines over time at a constant rate asngbedow. The interest rate is constant

over time and is given bY:

(7) r=A-0-9;

° Since all equations are in per-capita variabkgsoi does not appear explicitly in the paper.
9 The interest rate measures how many consumptiis tine representative consumer receives in the nex
instantaneous period by giving up one now. A uhit@hsumption can be exchanged _’@tpqi (t) units of

capital. Since the net marginal productivity of italpin producing capital goods i®\— ¢, and pqi(t)

declines at the constant raf, the interest rate is constant over time, andvsrgby (7).



where g, is the rate of change of the relative price of tdpirhe optimal growth rate is

given by

1
®  gc=_(r-p).
0
Since the interest rate is constant over time, wmpsion grows at a constant rate

in equilibrium. Each economy experiences no treorsal dynamics, and grows along a

Balanced Growth Path (BGP) in which capital growva eonstant rate of

A-6-p
9 =—F
© %=1 19
and consumption grows at a constant rat@of ag, . Along the BGP the relative price
of capital goods changes at a constant ra@p@f—[(l— a)gk]<0, and the share of

capital allocated to producing consumption is camstover time, and given by

a(l-0)A-5)-p

ANe(l-6)-1]

. The consumption level path in each country éntbiven by:

(10) i) =Bk ®] ,

where the A-subscript refers to autarky.



Throughout the analysis we maintain the followiraggmetric assumptions:

Assumptionl A-6> p>a(l-60)(A-9)

The first inequality inAssumption 1 ensures a positive growth rate, while the

second suffices to satisfy the transversality cioowlj so that utility is bounded.

3. A Free Trade Equilibrium

Assume that at=0 the two economies unexpectedly start trading eébth other.
Thus, from that moment on, both countries facestimae relative price between the two
goods. As the characterization of a free trade libguim closely follows Felbermayr
(2007), results in this section are presented witlpooofs.

Prior to cross country trade, the price of cagitadds in the North was lower than
in the South, suggesting that with trade the Sammhorts capital goods, and exports
consumption goods. If the South is small enougépétcializes in producing consumption
goods. This is the case we focus on. The worldlibguim relative price of capital goods

att=0 satisfies:

(11) P,0)< % k@™

As will be shown below, the South specializes indoicing consumption goods, and

keeps on doing so, while the North diversifies iaducing both goods.

10



Capital evolves in each economy according to (Dweler, unlike the autarkic

scenario, local demands alone do not determind fwcaluction, and therefore we can
have g (t) # g, (t ) andc' (t) = ¢, (t ). In addition, in the free trade scenario, whil®d®
markets are integrated, international lending aroirdwing are ruled out by

assumptiort! This implies that the trade balance in each cqueduals zero at all times,

(12) P [oh ) - d ©)]=ck (1) - ch (1), vt

where the FT-subscript represents free trade. Temysital stocks in the two countries

evolve according to:

13) kv = Ak 1) -k ()] -=O ;E(‘t[;‘ OF 50

1 Obviously, ruling out B&L does not imply that theapital stock in each country is produced
domestically. This assumption reflects both thecattand empirical findings. Bulow and Rogoff (2005
justify theoretically why development banks givems rather than loans to developing countries.eGph
Jacquet and Reisen (2006) show that bilateral dohave favored grants over loans during the paseth
decades, and that in recent years, this prefetee®een emulated by multilateral aid agenciesedls w

11



As a result of specialization in the South, itseerast rate may differ from the
autarkic interest rate, and now dependd(t .** Gonsumption growth rates in the two

countries are:

(15) 2—8 Z[a-6-p-@-a)!]

1 SO _1alken]”

=0 o Ry 0ok

In a free trade equilibrium firms maximize profitgjhile the representative
consumer in each country rents capital and labdirrits, and chooses his consumption
to maximize his utility given by (1). Producers tine South specialize in producing
consumption goods. Producers in the North are ferdift at the margin between
producing capital and consumption goods (equat®h (n addition, a clearing market

condition must hold at all times:

@7 el +cs® =Bk O] +Bk®]

2 As in the autarky, the interest rate measures imany consumption units the representative consumer
receives in the next instantaneous period by givipgne now. The net marginal productivity of cabit

aBlke ]

the South |s— 0, and the relative price of capital grows at thte ra [(1—0{)95’('[)].

P, (1)
Bk

0 ~5-[1-a)gdm)

Therefore, the South interest rate itr °(t) =

12



4. The Balanced Growth Path

Along a Balance Growth Path (BGP) capital and congion grow at the same constant
rates in both countries, (Felbermayr, 2007). Forscoption to grow at the same rate in
both countries, consumers in both countries muse e same interest rdfeSince

capital is used to produce consumption in both tres using the same production

technology, interest rates equality implies equalrgmal products of capital, so that

k& (t) =k®(t),Vt. This in turn implies that the share of capitdbedted to producing

consumption goods in the North is constant oveetisincek®(t), k" (t ),and k2 (t)
must all grow at the same rate.

Using k&' (t) =k®(t), Vt, and equal interest rates in both countries, westitute

(15) and (16) into the time derivative of (17) wig}' = g°. From this we get that the

capital stock grows along the BGP at the sameital®es in autarky, as in equation (9),
(recall that capital growth rate in autarky is ipdedent of the capital endowments, and
depends on technology and preference parametershwdre equal across the two
countries) .

When trade initiates, South moves along a tramstiodynamics path that
converge to the BGP. The North experiences highewty rate of consumption that
converges to the BGP, while North’s capital grovishon the BGP to begin with,
(Felbermayr, (2007)).

The following Lemma establishes thoductive efficiency of the BGP, a property

that we use in analyzing foreign aid tied to tradécy in a cooperative trade agreement.

13 Unlike the transitional dynamics described beloiugre interest rates differ across countries amahgé
over time, along the BGP consumers in both coufeee the same constant interest rate.

13



Lemma 1 The capital allocation between North and South along the BGP with free

trade maximizes world-wide consumption levels among all feasible capital allocations

preserving the BGP capital growth rate.

Proof: Along the BGP k°(t) = k{ (t), Vt, ensuring equal marginal products of capital in

producing consumptions across North and South @t paint in time. This proves the

claim given identical and concave production tedbgies. |

According to lemma 1, if initial conditions pladeettwo countries on the BGP,
then the BGP is the free-trade equilibrium, andebeilibrium consumption allocation is

Pareto optimal given the curvature and time-preiegeparameters in the two countries.
However, initial capital endowments need not betenBGP. Ifk®(0) is too small, so

that equality (11) becomes inequality, the worlgeniences transitional dynamics during
which consumption grows in both countries at higlaées than along the BGP. This does
not imply that consumption levels during the tréinsial dynamics are higher than along
the BGP. On the contrary, during the transitionalainics the relative price of capital

decreases more slowly than along the BGP, so tiiatesst rates are higher in both
countries than they are on the BGP, (recall eqoati). Higher interest rates, which

constitute the returns to capital investment, shdonsumers budget resources from
consumption to investment goods, in both countkEnce, consumption levels are lower

along the transitional dynamics phase compareda®@GP.

14



We now turn to analyze how endogenous foreignieditb trade policy through

bargaining affects welfare in both countries.

5. The Bargaining-Trade Equilibrium

The two countries initiate trade 0. They may do so without any foreign aid in a free
trade equilibrium, (sections 3 and 4), and convaggmptotically to a BGP, (unless
capital endowments are just right, so that they edliately jump to the BGP). However,
there exists a Pareto superior outcome that thecowmatries can reach by foreign aid tied
to trade.

Due to diminishing marginal product of capital irogucing consumption goods,

as long ask®(0) <k (0)a capital transfer from the North to the Southulddncrease

world-wide consumption without reducing future d¢apistocks. Accordingly, aurplus

of consumption goods can be created by a cap#aatter from North to South. But, the
parties must agree before hand how to divide thiplgs. We first find the optimal size

of the aid, and then employ the Nash-bargaininghaeism to divide the surplus created

by this transfer.

5.1 The optimal size of foreign aid

In sections 2, 3 and 4 we analyzed the competuelibrium and the BGP derived of it.
However, the BGP is also a solution to a centrahpér problem. A central planner
would maximize the utility of the representativeeagygiven by equation (1), subject to
the transversality condition, the resource constrand the evolution of capital

constraint. Note that the BGP satisfies the trarssgy condition, the optimal

15



consumption path of the (identical) representasigents (equation (8)) that imposes the
evolution of capital and the resource constraih@t(tits implications are given by
equation (17)). Along the BGP the marginal procafctapital is equal in both countries
(equations (6) and equation (10) that along the B@B&omes equality). Therefore, the

BGP is the unique solution for the central plammeximization problem.

Let k' (0) andk$ (0) denote the initial pre-transfer values of cagitaNorth and
South, and letT, (0) denote the size of the capital transfer. Thenlifieéme budget
constraint (equation (2)) determines the magnitotleT, (0) needed for BGP, (see

Appendix A for details}"

a(1-0)A-5)-p ko' (0 +ks (0)

ANe(l-6)-1] 2

al-6)\A-6)-p

Aa(l-6)-1]

capital endowments are such tfig(0) > . @therwise, the transfer goes from South to

(18) T.(0)= —k; (0)

< 1. We further assume that initial

From Assumption 1 we havé <

North, contradicting the specialization in the $oused to derive (18).

Along the BGP each country produces half of the lavaide output of
consumption goods. The South exports some of théoNorth and imports in return
capital goods. The foreign aid exploits the dinfimg marginal products of capital in
producing consumption goods to increase worldwidasamption output. The total
amount of capital allocated to consumption prodgcsectors worldwide equals the
amount allocated to these sectors in autarky, ¢ard the amount allocated to the capital

goods sector). However, the foreign aid provides tiptimal allocation worldwide,

14 Note that if international borrowing and lendirg allowed, equation (18) provides the size of the
equilibrium loan taken by South, assuring equalrret to capital in both countries. The reasonstting
out international B&L were discussed in a previfatnote.

16



enabling the two countries to enjoy the same graatbs they did in autarky, but with
possibly higher levels of consumption, subject e butcome of the negotiations we
describe below.

The following Lemma proves that getting the capitahsfer right is not enough:
North may become worse off as a result of giving tid, and may need some

‘compensation’ to make that transfer.
Lemma 2 —If theforeign aid given as capital transfer by North to South puts both

countrieson the BGP, and if thistransfer istied to a free-trade policy from that moment
on, then South enjoys higher welfare, and North may be better or worse off, compared to

autarky.

Proof: The BGP is the optimal solution to the problemaotcentral planner in the
integrated economy, as explained above. Thus, baitvth rates of consumption and
capital are constant, and the equilibrium pathshatdPareto dominated by any other path
along which capital grows at same rate. Howevas, does not necessarily imply that
North is better off along the BGP than it is undetarky.

From the lifetime budget constraint (2) consumptmrels in each economy are:

a(l-6)A-75)
a(l-60)-1

19) ¢ ()= —2.p,(0)-k" (0 +(1-a)BkY O]

and

17



a(l-6)A-75)
a(l-6)-1

(20) c3 (0) = —P -Pq(O)-kS(0)+(1—a)B[kS(0)]a,

where k" (0O)and k® (0) are post-transfer initial capital stocks the two countri¢see

detailed derivation in Appendix A).

SinceP, (0) =

s -1
M, and since the capital stock in the South is highth

free trade than in autarky scenario (because ofdpéal transfer it received), by
substituting the price into (20) we see that consion is higher in the South with free
trade than in autarky. In the North, the relafwiee is higher under free trade than in
autarky, but both capital stock and wages are loimesrder to show that foreign aid in
the form of capital transfer coupled with free gaday not be beneficial to North, we
bring two examples showing that higher capital gpodes may or may not be sufficient

to offset lower wages and capital stock in the Nort
Let k> (0) be very small. Then, given the transfer in (18js straightforward to

show that North's consumption levels are lower ufrdge-trade than under autarky. For
the opposite conclusion, consider a shift to a-frade regime with zero foreign aid, so
that T, (0) = 0. Then the consumption levels in the North are éiginder free trade
scenario than under autarky.

Thus, for some initial values of capital endowmensrth is better off giving the

aid in (18) and shifting to free-trade, but for soather capital endowments North is

better off under autarky. |

According to Lemma 2, the ‘right’ capital transt®upled with free-trade may or

may not be Pareto improving. If it is, then Norhoetter off even if the capital transfer is

18



given as a gift (i.e. as a grant), thus providingimple, purely economic motivation for
giving the aid. However, if the grant is not Par@tgroving, foreign aid and trade
require that the North be compensated for the dbsspital by some kind of tying rule
between aid and trade. These compensating changegade policies can take many
different forms, including tariffs, trade quotasibsidies, etc. We do not specifically
model any of these policy concessions. Insteachsgseme that these compensating trade
arrangements can be represented by a welfare ¢rainein South to North. This allows
us to use the bargaining mechanism as a solutiogepd for analyzing how can the
North be compensated for the economic cost of gitemeign aid, without invoking non-
economic (e.g. political) justifications. While tiele of non-economic considerations is
obvious and can be considerable, we want in thgepao examine how far purely
economic considerations can go towards explainmgg/ed ties between aid and trade

policies.

5.2 The Bargaining Setup
Both countries have mutual interest in reachingugreement, because foreign aid in the
form of capital transfer creates a surplus of camsion without changing the growth
rate. However, their interests are not identidalges each country desires a larger portion
of the surplus.

We employ The Nash (1950) axiomatic bargaining eagin seems best suited to
study this situation. This approach is often dagd for neglecting to provide the
mechanism through which its normative solution dsn implemented. Eventually,

Binmore, Rubinstein and Wolinsky (1986) showed hthe equilibrium in a non-

19



cooperative bargaining game coincides with the Nasigaining solution. It is useful in
our context precisely because its does not depenbeoparticulars content of the surplus
to be divided, and the nature of the concessioagyepd have to make to reach an
agreement.

In order to employ the Nash bargaining mechanisth satisfy its assumptions,

we must assume the following assumptions, (see Cl888)):

Assumption 2 The two countries have full information about teeferences of their

trading partners.

This assumption implies that the bargaining sotutgoefficient.

Assumption 3 Negotiators from each country have the same bargaskill.

With this assumption and the fact that along thePB@e interest rates in both

countries are equal, the bargaining solution shbeldymmetric in the sense that if the

two countries are identical, their equilibrium p#gare the same.

Finally, we exploit the fact that along the equib under consideration

consumption grows at a constant rate, so that weast the bargaining problem in terms

of initial consumption levels. Accordingly, initi@lonsumptions at North and South are

the solution to the following Nash bargaining peshl

20



1) (" ©.c% @)= AgMax{u(c)-U" O] us(c®)-Us0)

S.t.

22) cM+c®=28k%O)

where ¢ (0) represents the consumption level in countdue to the Nash bargaining

mechanism and ' (0) is the utility obtained by the representative comer of countryi

in case oflisagreement.

The disagreement point in the model is the autg@kyoffs for several reasons.
First, we rely on the Shapley version of the Naslnt®n, where the disagreement point
reflects the credible destructive power of eachyegia and therefore we use the
disagreement point as the minimal guaranteed psyofeach country. Another reason
for choosing this disagreement point is the endogertying rule of aid to trade policies.
Consider the following scenario: The North and $weith negotiate over agreeable trade
policies and aid in the form of capital transfeynfr North to South. Both countries know
that compared to autarky, agreement will improarttvelfare. The North cacondition
the capital transfer on the bargaining outcoméhéf bargaining process fails, the North
will not give the capital transfer, and both cotegrwill continue on their autarkic BGP.
Therefore, the disagreement point is the utilitieder autarkic scenario.

Alternative disagreement points, such as the fia#etallocation without transfer,
are not credible. In such a scenario each countty impose tariffs unilaterally in an

attempt to extract welfare from the other counkgnnan and Riezman (1988) showed

21



how big countries win tariff wars. Hence, the ftemde is not a credible disagreement
point.
The disagreement points based on Johnson’s Nasim@otariff equilibrium,

(see Mayer (1981) and Riezman (1982)), is a passibkat point. However, it may not
be robust if other commercial policies (like qudtase involved. Therefore, in order to
generalize the solution to any commercial policis, find the payoff in the autarky
scenario more suitable. Since our analysis is \athter for bargaining over tariff rates or
other trade policies (such as direct transfers ftbe South to the North in terms of
consumption goods), the Nash-Cournot tariff eqdilim cannot be used as the

disagreement point.

5.3 The Bargaining-Trade Outcome

Proposition 1 Both countries are better off in equilibrium with trade and bargaining

than in autarky, regardless of initial capital endowments.

Proof: The total production of consumption goods iseatst as high as with trade as in
autarky, as claimed in Lemma 1. Moreover, the ehgiansfer from North to South
increases worldwide production of consumption aswshin Lemma 2. The Nash product
given by equation (21) is negative if only one loé £conomies is worse off with trade,
and is positive if both countries are either betieworse off with trade. Its maximum

value is obviously positive. Since the utility fuioms are strictly increasing and since the
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Nash bargaining solution is efficient, both courdriare better off at the solution

(CN* (0),c® (O)) than they are in autarky . |

While proposition 1 provides a possible motivatfon trade agreement if North
conditions the aid on a suitable trade agreemedgds not shed any light on whether the
two countries prefer that trade agreement over-thade. Proposition 2 resolves this

issue.

Proposition 2 For some initial capital endowments, the richer country is better off

(and the poorer country is worse off) under bargaining over traid and aid than under

free-trade.

Proof: See Appendix B.

Proposition 2 implies that for some capital endowtsef the North conditions
the capital transfer in imposing trade policiest thee in its favor, it may gain from it
more than it could in free trade. In such case®ido aid to poor countries may improve
these counties’ welfare, but it first and forembbenefits the richer countries. Since this
is known to both countries, we can assume thatrittte country would prefer trade
negotiations over free trade without any prelimyneonditions whenever this makes it
better off. We can therefore predict that in sueles trade agreements would be the

preferred mechanism for regulating trade betweernhNand South, as is often observed.
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Proposition 2 also proves that any trade agreeitvemieen the countries benefits
the North at the expense of the South, since atbegBGP the total production of
consumption goods is determined by the capitakstothe South. Notice that this result
depends only on the relative size of the Northheut assuming that is has superior
bargaining power. If the richer country also enjoysre bargaining power, the outcome

will be tilted further in its favol?

6. Conclusions

In this paper we construct a dynamic growth molat tombines international trade and
foreign aid. We evaluate welfare in the donor amalrecipient countries, and argue that
foreign aid need not affect growth rates in eitibeuntry. We also argue that the
consumption levels do change due to the foreignTeié foreign aid in the paper is tied
to international trade policies.

The paper suggests that while free trade is betet@leveloping country, it may
not be so for the developed one. As a result, lmpgenizing the tie rule of the foreign
aid to international trade policies through a bargg mechanism, welfare is transferred
from the developing country to the developed ome tnade agreements which are ‘good'
for the developed country. While these trade agezgsnmake both countries better off
compared to autarky; for some initial capital endwmts these agreements also make the
developed country better off compared to free-trades implies, of course, that while

the developing country prefers free trade to aaragreement, it would still be better off

15 The international trade and relationships literataften assumes that the richer countries haves mor
bargaining power than poor countries. For sevestlfjcations, see for example, Bailer, 2004.
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under the trade agreement than under autarky, ngl & trade agreement is still
acceptable.

Although we do not model explicitly the trade p@& over which countries
bargain, we do show that there exist welfare tenssireflecting direct resource transfers,
subsidies or tariffs, which can then tie foreiga & trade policies.

This result sheds some light over current negotiatibetween developed and
developing countries, (in the context of the DolmuRd), and the present stalemate in
these talks. According to its proponents, therdashd of negotiations aims to make trade
fairer for the developing countrié$ and it is frequently referred as “The Doha
Developing Round”. This round and its failure innCan, Mexico (2003), and later again
in Geneva (2008) was partly attributed to the widps between the developed and
developing countries. Furthermore, most computgbéfeeral equilibrium measures of the
forecasted outcomes of the Doha Round show not lomlygains on the aggregate, but
also skewed outcomes towards developed countrieke¢man, 2005). Since the round
has not been terminated we cannot predict its atentonclusions. We can forecast in
light of our analysis, that if an agreement is eéuelly obtained, it will favor the
developed countries rather than the developing ,odespite declared goals to the

contrary of these talks.

18 For more details, see http://en.wikipedia.org/idkiha_Round#cite_note-7.
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Appendix A: BGP with Capital Transfer (equations (18)-(20))

The lifetime budget constraint of the represenéasigent in each economy is given by

(2). Notice that since along the B&P(t) = k>(t , Wwages in both countries are equal and

given by w(t) = (1- a)B[ks(t)]“. It is straightforward that wages grow along trf@MBat

the same rate as consumption. Hence, the lifetundgéxt constraint in each country can

be written as:

(A1) TC::T (0)- € 'dt = P, (0) - k' (0) + T (1— a)Bk3(0) - e it .

From (7), ag, = r—Tp hence:

o (a@-0)(A-6)-p

(A2) Te(“gk’)‘dtzje[ Lel0) ]tdtz
0 0

Substituting (A2) into (A1) and calculating,  @)dc:. (0)yields (19) and (20).

At t=0 South gets a capital transfer from North. Assalltethe relative price of

capital satisfies the following condition:

B[k (0)+ T, ()]
A

(A3) P,(0=
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Notice thatk" (0) = k' (0) - T, (0) andk®(0) = kg (0) + T, (0) . Substituting these
expressions into (19) and (20) and the latter esgdo@s with (A3) into the clearing

market condition (17) implies (18).

Appendix B: Proof of proposition 2

Maximizing the Nash product implies the followirigst order condition:

@) [ {(e) —cxOF } s [(e) AN } 0

where ¢, (0) and c|, (0)are consumption levels under agreement (if achjevechd

autarky in country att=0, respectively.

Using the constraint (0) = ZB[ks (O)]“ —c (0), define the function:

(" )” c (0)” st b Bk o] o
N =[] [ } el )] —cN(O)F-[ 2 O

Then, the functionN(e) is strictly increasing irc™. We now show that this function is

negative when evaluated at the free trade allotaiimplying that the argument that
maximizes the Nash product is larger than the aopson level of the North under free

trade.
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The solution to the Nash maximization problem id)(Ras the property that a
player's outcomes improves with his own disagre¢roattcome, and decreases with his

opponent's disagreement outcome. Consequentlye #ecfunctionN(e) is continuous,
if the proposition holds wheif, (0) =0, then it is also true for some neighborhood of

strictly positive capital transfers.

From (10) that whe, (0)= 0

(B2) ky 0) _2-y
ks (0)
where y = o(l-0)A-5)-p :

Aa(1-6)-1]

Recall that the consumption levels in autarky facrecountry are given by

(B3) c,(0) =8Bk (O]

while consumption levels under free trade wiig(0) = 0 are given by:

(B4) c"(0)=Ay-P,(0)-k" (©0)+(1-a)Bk| = Bk*[[L+all-y)]

and

(B5) c*(0)=Ay-P,(0)-k*0) +(1-a)Bks| = Bk*['L-all-y)]
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Substituting equations (B2), (B3), (B4) and (B3pithe functionN(e) yields:

(B6) N(cV)=

= ke O i+ ol )] - Bl O [+ a- y)l}l_ ;_ Ble- ol

ottt ol

- {B[kos O L-al-y 1-6

ACOL (a7} oot )-Beett ) o)

= B8O b ) a2 s al ) o)

We shall prove that the term in curly bracketsagative. Let:

(B7) H(O)=2a(l-7)-[L+all-y)]" - 2-y)*" +[-alt-y)] -y«

Under the parametric assumptiofs; y <1 and0< 8 < 1.
(B8) H'(0) =i+ all-)'(2-7)"" " In(0)-[+alt-y) (2- )" " In(a-6))

+L-a-7)) 7 In(0)+ L~ alt-y)] " In(alL-0))
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= n(O)fL-al— )y -1+ al- )l (2- )]

+in(a(1-0)fi-al— ) 7 - [+ a1 ) (2- 7))

Since o« and ¢ are between zero and one, both logarithms are timega

Furthermore, both of them are multiplied by negatierms. HenceH'(8) >0 for
0< @ <1. EvaluatingH (¢) from (B7) atd =1we get:

(B9) HQ=2a(l-y)-+all-y)]+[1-a@-7)]=0

Sinced <1 and theH'(#) > 0 for any0< 8 <1, we conclude thaN(cE‘T (0))< 0.

And since the functiorN(e) is continuous, it is also negative for free-tradlecations

attained by some small enough capital transfers. H
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