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ABSTRACT: Central to recent debates about international cooperation has been the contention that
if states seek relative gains, cooperation becomes more difficult. To help revive and redirect the
debate, we provide ageneral treatment of therelative-gainsargument inthe simplest possibleformal
terms. The analysis enables us to make two arguments which chalenge starkly pessimistic
conclusionsand definewhen and how relative-gainsconcernsaffect outcomes. First, if statesbargain
over the terms of agreement, all positional concernswill be reflected in the bargained outcome and
cooperation should remain possible. In the Nash-bargaining model, mutual concernfor positionality
makes the outcome more symmetric while differential concernsresult in agreements biased so asto
appease the more positionally concerned state. Second, employing basic game theory, we show that
2x2 games will transform into deadlock as concern for positionality increases only where three
necessary conditions on the payoff structure of the original game are satisfied. Hence, while the
relative-gainsproblem can affect cooperationininternational relations, it doesso only under specific
conditions and in specific ways which can be identified theoretically and researched empirically.
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Bar gains, Games, and Relative Gains:
Positional Concerns and I nternational Cooper ation

Disagreement over the possibility of cooperation has been a salient aspect of the ongoing
debates in the field of international relations. Many scholars have argued that the condition of
international anarchy makes cooperation between states rare, temporary, and of little consequence
(Carr, 1939; Morgenthau, 1948; Waltz, 1979; Gilpin, 1981). For such authors, anarchy implies that
states are pre-occupied with a concern for security, they compete for power, and thus are strongly
inclined toward conflict even when common interests exist. M ore optimistic claims have been made
recently by adifferent group of analysts (Stein, 1982; Axelrod, 1984; Lipson, 1984; Keohane, 1984,
Axelrod & Keohane, 1985; Taylor, 1987). They argue that, despite anarchy, nations involved in
repeated interactions may be drawn to the high rewards available from mutua cooperation. If
interactions are expected to go on indefinitely, and if states attach importance to future payoffs,
mutual cooperation can be an equilibrium outcome.

Central to the recent debate between these competing views is the contention, made by
scholarsin theformer group, that states are vitally concerned with “relativegains’: that is, statesdo
not worry simply about whether they can gain by cooperation, they worry about who gains most.
This concern for relative gains, it is argued, severely limits the capacity of nations to cooperate.
Several recent analyses have examined different aspects of thisissue (Grieco, 1990; Powell, 1991;
Snidal 1991; Keohane, 1993). Our aim in this paper is to provide a new critical treatment of the
“relative-gains problem” by exploring simple bargaining theory, an avenue so far ignored, and by
examining simple 2x2 game transformations in a more general manner than has heretofore been
attempted. In so doing, we hopeto help revive and redirect the debate over rel ative gainsby focusing
more attention on exactly when and how positional concerns affect outcomes.

To date, formal analyses of the relative-gains problem have relied mainly upon applications
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of gametheory. In these applications, the payoffsaretypically fixed, implying in effect that they are
non-negotiable. Since cooperation is generally based on negotiated agreements, we extend the
analysis of relative gains to bargaining processes. We show formally that states will often be able
to reach agreements through bargai ning which mitigate the problem of relative gains by distributing
cooperative gains more symmetrically. Employing the Nash bargaining solution, we show that
variation in concerns for relative gains should have predictable consequences for the shape of
negotiated agreements.

Next, since explicit bargaining (and renegotiation of old agreements) may not always be
possible, we analyze the effects of relative gainsin non-cooperative game situations. To date, such
analyses have focused mainly on the standard Prisoner’s Dilemma game and have adopted very
specific and restrictive assumptions about payoffs. Considering instead al possible permutations of
payoffsin 2x2 games, we derive necessary conditions for game payoff-structuresto be transformed
by concerns for relative gains. We conclude that, while the relative-gains problem can hinder
cooperationin certaininternational situations, itsimpact will depend critically upon the exact matrix
of payoffs facing the states involved.

Our results suggest that we should regard with skepticism any sweeping claims that the
relative-gains problem presents a universally overwhelming obstacle to international cooperation.
They also have several implications — sketched in the penultimate section of the paper — for the
conduct of empirical work on this problem since they outline the specific conditions under which,
and the specific ways in which, positional concerns affect outcomes.

The Relative-Gains Problem

Inananarchical international system, rational stateswhich valuetheir survival asindependent

entitieswill be concerned with their military and economic position relativeto others. Thisfocuson



relative goals may hinder international cooperation when gains are unbalanced. As Kenneth Waltz
writes:

When faced with the possibility of cooperating for mutual gains, states that feel insecure
must ask how thegain will be divided. They are compelled to ask not * Will both of usgain?
but ‘“Who will gain more? If an expected gain isto be divided, say, in the ratio of two to
one, one state may use its disproportionate gain to implement a policy intended to damage
or destroy the other (Waltz, 1979:105).

Joseph Grieco defines this as the “relative-gains problem” for cooperation:

astatewill declineto join, will leave, or will sharply limit its commitment to a cooperative
arrangement if it believes that partners are achieving, or are likely to achieve,
disproportionate gains as aresult of their endeavor (Grieco, 1988b:603).

Itisessential that werecognizetheinstrumentality of relative gainsin thisargument. Duncan
Snidal has observed that Waltz “...isimplicitly describing atrade-off between short-term absolute
gains(i.e., immediate payoffsfrom cooperation) and long-term absolute gains(i.e., security over the
long haul)” (1991:704). Whileit isthe relevance of relative gainsfor a state' sfuture security that is
typically emphasized, such gainsare also instrumental for non-security goalsto the degree that they
affect the state’ s long-term bargaining power in relations with friends and foes alike.?

To help distill this argument, we first restate it in a general form: relative gains or losses
trandate into changes in power, and changesin power affect future security aswell asthe ability to
achievefuture non-security gainsfrom bargaining. Now the argument can be seen to hinge crucially
upon themeaning of, and thelinks between, power and security. The proper definition of the concept
of power remains a matter of controversy among international relations theorists. One of the
principal issues of debate is the extent to which basic power resources, such as military and
economic capabilities, accurately map therelative abilities of states' to affect oneanother (Baldwin,
1979; Keohane, 1986; Waltz, 1986). We prefer not to plunge into the debate surrounding the link
between capabilities and power in this paper; rather, we would like to focus more critically on the

second part of the argument that links power to security. To do so, wewill assumefor smplicity that
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power is defined in terms of a state’ s relative capabilities. A state’s security is defined in terms of
the threat that aforeign attack will destroy it.

Now we can differentiate between an extreme and a weaker form of the relative-gains
argument, distinguishable by the assumed links between power and security in each. Making this
distinctioniscrucial for judging theimpact of relative-gainsconcerns. | nthe extreme claim, changes
in power are assumed to result in proportional changes in security. The result is that states, while
interested in avoiding relative losses, should be just as interested in winning relative gains that
unambiguously increase their security. This interpretation is consistent with traditional realism’s
principle of “the concept of interest defined in terms of power” (Morgenthau, 1948:5). Although
Grieco denies making a power-seeking argument (Grieco, 1990:44-5), it isimplied in his utility
function for states:

u=v-k(w-v) )
where v is the state' s own payoff, w is the payoff to its partner in cooperation, and k is a positive
coefficient of sensitivity torelative gainsand losses (Grieco, 1988b:608). Accordingtothisfunction,
the state derives negative utility from arelative loss (w-v > 0), but it also derives positive utility
equal in magnitude from arelative gain (w-v < 0).

Thisextreme argument is problematic because power-seeking can carry large security costs.
Thisisthewell known “security dilemma’ in international relations. The pursuit of power will not
enhance astate’ s security when it inspires other statesto enter an armsrace and raisesthelikelihood
of preemptive military actions (Jervis, 1978). The classic example, documented by Thucydides(ca.
400 BC/1951), is the Lacedaemonian military response to the growing power of Athens.

It thus seems necessary to posit aweaker form of the relative-gains argument, onein which

the link between power and security is more circumspect. The only claim made in this case is that



states are averse to relative losses, they do not necessarily pursue relative gains. Thisis consistent
with more recent statements made by Waltz, and with Grieco’s hypothesis that states practice
“defensive positionality” (Waltz, 1986:334; Grieco, 1990:44-5). In this view, as stated by Grieco,
“positionalismistypically moredefensive than offensive” (1990:45). An appropriate representation
of a utility function for such a state would be:

u=v-kw-v)ifw-v>0 (29)

u=v+flvw)ifw-v<0 (2b)
where k now indicates sensitivity to relative losses only, and f(v,w) is a functional form which
describes the effect of increased relative advantage on security. In particular, in order to reflect the
defensive-positionality hypothesis, df/d(v-w) must be lessthan 1 so that relative gains produce less
utility than equal relative losses produce disutility.

In both the extreme and weak cases, under certain conditions to be examined below, the
concern for future security expressed in terms of relative gains can be shown to make cooperation
lesslikely. The most pessimistic results, of course, follow from the extreme form of the argument.
Wewould argue that “ defensive positionality” is more reasonable and its effects on cooperation are
demonstrably less severe. The reasoning is obvious: the less cause states have to pursue relative
gainsfor security purposes, thelessconflicting aretheir interests, and the morelikely iscooperation.

In most of the analysisthat followswewill apply the ssimple Grieco utility function givenin
(2) above, since it takes a specific mathematical form. In doing so, we are, in effect, analyzing the
“worst-case scenario” embodied in the extreme form of the argument in which concern for relative
gains will have the greatest negative impact on the likelihood of cooperation. Showing how this
negative impact is mitigated and qualified even in the worst case is particularly instructive. At

various points we compare these worst-case results with those that derive from the more plausible,



weaker form of the argument.

Negotiated Agreements and Relative Gains:. A General Solution

We begin with the argument that agreements are bargained, implicitly or explicitly, and
therefore that al concerns about relative gains will be manifest in the bargaining process that sets
the terms of those agreements. We proceed to aformal, general analysis of the impact of relative-
gains concerns on bargained agreements. In thisanalysis, we employ a simplified representation of
the negotiation process known as the Nash bargaining model .>* Thismodel! is particularly useful for
generating predictions about the nature of negotiated outcomes when nothing is known about the
exact protocols that govern the particular bargaining game; it is therefore especialy appropriate to
the present exercise of deriving general, apriori conclusions about theimpact of positionality. This
section provesthe general results; thefollowing section providesasimple, graphical examplewhich
helpsillustrate some of the important features of those general results.

Consider the problem of dividing total payoffsy, between two countries; denote the absol ute
payoff to each nation as v, and v,. Also, assume that if no agreement is reached the status quo
prevailswhich haspayoffs T, and T ,. Theimportant assumptions of the Nash bargaining model are
(2) that states will only agree to outcomes which are better than the status quo (i.e., those where
u,(V;,Vo)>u, (T 4, T,) and u,(v,,v,)>U,(T ;,T,)) and (2) that nothing is wasted (i.e., the outcomeis on
the Pareto frontier so that there is no (v,,v,) such that v,+v,<y, and u,(v,,v,)>u;,” and u,(v,,v,)>u,
where u,” is utility at the Nash solution).> The solution to this Nash bargaining problem is given by:

(3) Maer VZ[ U (v, V,) &U (25, 2,) 18 uy(vy, Vv,) &u(?,, ?,) ] 8

S. t.

u, (v, v,)$u (?,,?,)
u,(vy, v,) $u,(?,, ?2,)



where u, and u, are the utility functions of the two nations, T, and T, are their status quo payoffs,
and a and B are their respective bargaining powers.®

Since, under Nash conditions, therewill be no waste of potential gains(i.e., the solution will
be Pareto optimal), we can rewrite v, under the agreement as y,-v,. Also, since only relative
bargaining power matters, we can normalize so that a+3=1. Now, we employ the utility function
suggested by Grieco as our functional form for u(v,,v,) so that problem (3) can be rewritten as
below. Here, k; and k, are weights put on relative gains and losses in each state’ s utility function.

(4) Max, A?B
where A"(1%2k,) v, &K,y &( 1%k ) ?,%k,?,
B™(1%k.,) ¥ &( 1%2k,) v &( 1%k) ? %K ,?,

Thesolutionisfound by setting the derivative of theexpressionin (4) with respect to v, equal
to zero and checking that the second derivative is negative (it is).” Let us express that solution two
ways. First, the solution may be stated as:

a( 1%2k1) . ul(vl, vz) &ul( 2. ’?2)

5
(5) (1&a) (1%2k,) u,(vy, v,) &u,(?,,?,)

Thisisthefirstinteresting result. Recall that u,(v;,v)-u(T;, T)) isthe utility gain statei makes
over its status quo and that a and (1-a) are therelative bargaining strengths of states1 and 2. It isa
standard result in bargaining theory that the ratio of the utility gains (from the status quo to the
agreement) made by the parties is equal to the ratio of their bargaining powers with the more
powerful of course getting more. We see here that thisis amended slightly when relative gains are
considered because the concern for relative gainsisitself a source of bargaining strength. That is,
the effective bargaining strength for statei isa, itsraw bargaining power, times (1+2k;) which latter

increases with state i’ s weight on relative gains.®



It may appear from this statement that as concern for relative gains increases a state's
bargaining power it tends to make agreement more difficult. In fact, quite the oppositeistrue. What
eguation (5) shows is that, controlling for raw bargaining power, utility gains are distributed in
proportion to the states' concerns about relative gains. Thus, the result of bargaining is precisely to
ease positional sensibilities. To see this more clearly let us express the solution another way.

Equation (5) revealed that negotiated settlements will lead to utility gainsin proportion to
the state’ saugmented rel ative bargaining power. What can be said about the absol ute payoffs, v, and
Vv,? The solution to the Nash bargaining problem given in equation (5) can also be written as:

1l&a
[(2%Kk,) Yok, 2, &( 1%k ;) ?,] &g —[ Ky 2,8K,Y &(1%K;) 2]
1

a

(O V2™ o,

Writing the solution isthisway clarifiesthe manner in which one’ sown concern about relative gains
addsto one' srelative bargaining power. Thefirst half of thisexpression ((a/(1+2k,)[...]) reflectsthe
impact of state 1'stotal bargaining power on its own payoff and the second half reflects the effect
of state 2'stotal bargaining power. Notice that the raw bargaining power of state 1, i.e. a, isdivided
by (1+2k,) to obtain its augmented bargaining power, a/(1+2k,). Thus, state 2's concern for relative
gainsservesto mitigatetheraw bargaining power of state 1, and, analogoudly, state 1'srelative-gains
concerns mitigate state 2'sraw bargaining power. It is perhaps most precise, then, to say that concern
for relative gainslimitsthe degree to which one’ sopponent can utilizeits raw bargaining power and
still expect to obtain an agreement. We begin to see, now, how relative-gains concerns actually
operate in bargaining to mitigate discrepancies in payoffs. This formulation of the solution aso

allows usto take severa derivatives which are still more instructive in thislight.
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In signing these derivatives, we assume that y,>T ,+T ,; i.e., we assume that the agreement

provides some gains over the sum of the status quo payoffs (else why even negotiateit?). Thesigns
of the derivatives accord with our developing intuition about relative gains and bargaining. Either
increased bargaining power or increased concern for relative gains for state i, gives it a greater
payoff, and, symmetrically, increased bargaining power or relative-gains concern for the other state
lower statei’ s absolute payoff. Also, aslong asaisneither O nor 1 (i.e. state 1 isneither absolutely
without power nor all-powerful) and k; is neither O nor infinity (i.e. statei cares at least something
about but not only about relative gains), increasesin the size of the piebeing distributed (y,) increase
both states’ absolute gain (obviously less than one for one).

There are several waysto observethe “squeezing” property relative-gains concerns have on
bargained outcomes. The first is simply to note that the d(v,)/d(k,) is positive and d(v,)/d(k,) is
negative. Thisimpliesthat state 1 gets more (less) absolutely the more state 1 (state 2) cares about
relative gains. Thus, if a state is more concerned than its bargaining opponent about positionality,
the negotiated agreement will reflect that concern.

When both states care about relative gainsto the same degree (i.e. k,=k,), anincreasein that
concern lowers state 1's payoff if a>Y2and raisesit if a<%2.° That is, if absent relative-gains concerns

state 1 would have received more than half the gains (due to having more raw bargaining power),



increasing both states’ relative-gains concerns the same amount lowers state 1's absol ute payoff. If
on the other hand, state 1 would have received less than half, increasing both states’ relative-gains
concernsraises state 1's absol ute payoff. Thus, as argued, relative-gains concernswork to diminish
the disparities that emerge from bargained agreements. Concern for relative gains, then, expresses
itself in bargaining solutions precisely so asto mitigate the rel ative | osses states worry about. Stated
yet another way, controlling for relative bargaining power, gains from an agreement are distributed
in proportion to the concern each state has for relative gains.’
Finally, one cross derivative is also considerably enlightening in this regard. Notice that

2 ? &7
(11) dov, _&yo&.l&.2

<0
dadk, (1%k,)?

Verbally, the degree to which state 1 can use its raw bargaining power to obtain higher absolute
payoffs (dv,/da) is diminished by increasing concerns for relative gains on the part of either state
(d(dv,/da)/dk; < 0). Once again, thisimplies some “squeezing” as powerful states cannot wantonly
employ their power to maximize absolute gainsand still expect an agreement if their opponent cares
about relativelosses. This property may help explain theinability of hegemonic statesto fully press
their power advantage to appropriate all rents from organizing the global economy.

All of this analysis was conducted in the worst-case scenario in which relative gains and
losses are equally weighted. If on the other hand, the weaker form of the positionality hypothesisis
true, relative gains are less valued than relative losses are dreaded. It is straightforward to see how
this change matters. Suppose we begin with the strong form of the positionality argument. Assume
that state 1 has twice as much raw bargaining power and is just as concerned about positionality as
state 2 (e.g., a=2/3 and k,=k,=1) and that status quo payoffsarenil (i.e., T ,=T ,=0). Then, state 1 gets

(5/9)(y,) in the equilibrium agreement and makes relative gains (state 2 gets the remainder). Now
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suppose instead that the weak form of the positionality hypothesis holds and nothing else has
changed; let the old agreement stand as a proposed agreement. As state 1 isto make relative gains
whilestate 2 makesrelativelossesunder thisproposal, k, will haveto be adjusted downwardrelative
to k, in the ensuing bargain to reflect the weak-form hypothesis. Suppose, for example, under the
weak-form hypothesis k, still equals 1 and k, now equals .5. Under these conditions, state 1 gets
(29/36)(y,) and state 2 gets the remainder in the new equilibrium agreement. So, as argued, the
relative gains made by state 1 are even lower under the weak form. In order to obtain an agreement,
state 1 refrains from using all of its raw bargaining power to appease state 2's sensibilities about
relative |osses.

We concludethereforethat concernfor relative gainswill makeitself felt in bargaining over
agreements in such away that the resulting agreement offends positional sensibilitiesleast. Thisis
true a forteriori of the weak form of the positionality hypothesis. These results are illustrated
graphically for a specific, simplified example in the following section.

Negotiated Agreements and Relative Gains: An Illustrative Example

Here we consider theillustrative case of division of atotal gain of y, between two identical
(inthe sensethat their raw bargai ning powers and status quo utilities are both nil) statesinto payoffs
v, and v, respectively [see Figure 1]. Thereader should keep in mind throughout this section that by
egualizing raw bargaining powers and status quo payoffsin thisexample, we haveisolated relative-
gainsconcernsasthe only source of differencesin payoffs. We do so only for illustrative clarity, our
genera conclusions having aready been derived above.

[FIGURE 1 ABOUT HERE]
The Nash solution without concern for positionality isan equal division of y, (at N, with v,

=V, =Y,/2) sincethe statesare otherwise equal in every salient respect. Notice that movementsaway
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fromthe 45 degreelineindicaterelative gainsto one of the statesand relativelossesto the other. We
have come to expect that high mutual concern for relative gains will have a mitigating effect on
payoff disparities. squeezing outcomes around the line of symmetry. To see thisin this example,
assume the Grieco utility functions:

u=v, -k (v,-v,)

U, =V,- K, (V- V)
wherek,, k, > 0 are the weights attached to relative gains, and v, and v, are the negotiated payoffs
to states 1 and 2 respectively.

We know that, for an agreement to work, the cooperative payoffs must at least exceed the
status quo payoffs (u,” > 0) and u,” > 0). It is a Simple matter to derive the minimum cooperative
payoffsthat would be accepted by each state when k,; and k, and y,, take on different values.** When
k,=k,=0.5 the range of acceptable agreementsis shown by theline AB in Figure 1. When k,=k,=1,
the only acceptable agreementsarethosealong CD. Clearly, the higher the concernfor relativegains
themore narrow istherange of possible cooperative agreements, but cooperation isnever ruled out.
For each state, as concern for relative gains approaches infinity, the minimum acceptabl e payoff to
cooperation approaches 14y,."2

This conclusion isthe same for both strong and weak forms of the rel ative-gains argument.
States will generally be able to reach agreements through bargaining which mitigate the problem of
relative gains by making the distribution of cooperative gains more symmetrical. A consequence of
this*“sgueezing” effect of bargaining on payoff disparities, as Duncan Snidal has suggested, isthat,
by limiting the range of available outcomes, relative-gains concerns may in fact reducethedifficulty
of negotiating agreements (Snidal: 703).

Grieco has a somewhat different interpretation. He does suggest that states will seek
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“balanced” collaborative agreements, agreeing with Morgenthau that “ state balancing of joint gains
isauniversal characteristic of the diplomacy of cooperation” (Grieco, 1990:47) He emphasizesthe
important role played by side payments in this regard, and the way institutions can facilitate such
payments along with periodic reviews and renegotiations of agreementsthat help balance outcomes
(p. 234). But Grieco ispessimistic about the capacity for successful bargaining along theselinesand
his reasoning is unclear.

Accordingto Grieco, “ saying that rel ative-gains problemsdo not inhibit cooperation because
states can ameliorate them through reforms or side payments is equivalent to saying that cheating
problemsdo not inhibit cooperation because states can resol ve them by establishing verification and
sanctioning arrangements. Both assertions are true in principle’ (Grieco, 1993:731). Equating the
difficulty in making side paymentswith that of verification and sanctioning arrangementsin thisway
isconsiderably misleading. The marginal cost of an extrabargaining session aimed at balancing an
agreement cannot compare to the large fixed and variable costs involved in creating international
monitoring and sanctioning capabilities which often raise fundamental questions of sovereignty.
Thus, even if Grieco’s pessimism regarding the feasibility of the latter is warranted, his pessimism
regarding the former is questionable.

Failure to balance amutually beneficial agreement cannot be apreferred outcomefor either
player unless bargaining costs exceed the cooperative gains at stake. Furthermore, where significant
agreementsare at issuein ahighly institutionalized international setting, the costs of bargaining are
highly unlikely to exceed the benefits of an agreement. A more plausible claim is that failure to
balance is an unintended consequence of the “lumpy” or indivisible nature of some cooperative
gains.*® Fearon (1995,1997) has madethis same point when discussing the reasons abreakdown may

occur in negotiations to avoid war and divide disputed territory between states. Balancing can
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breakdown if it is difficult to divide gains along multiple lines, including the set of potential side-
paymentsin linked issue areas. Thisproblemislikely to vary, of course, depending on the existence
of ingtitutional mechanisms that facilitate issue-linkage.**

Actual negotiationsover cooperative agreements contain many such balancing clauses. First
Italy, and later Portugal, Spain, and Greece, for example, have demanded structural-fund all ocation
to offset relative | osses expected from the 1992 proj ect of the European Community. Wediscussthe
problem in more detail below, and with reference to specific examples, in the section dealing with
empirical evidence.

Asnoted above, the strong and weak forms of the relative-gains argument do have different
implicationsfor thelikely success of such balancing in the negotiation process. In the Grieco utility
function we have used above, any margina changein astate’ scooperative payoff isvaued the same
(du,/dv, = 1+k,) regardliess of whether v,-v, is positive or negative. If we accept “defensive
positionality”, on the other hand, marginal changesin v, will be valued |ess when states are making
relative gains than when they are making relative losses. In this case, states will be more likely to
make concessionsfrom bargai ning positionsthat favor themin relative termsthan they will be under
power-seeking conditions, sincethe marginal utility lossesare smaller. Theimplication of thisview
isthat relative losers have greater incentive to push for balancing adjustments than relative gainers
haveto resist, making convergenceto more symmetric agreementsand, therefore, cooperation more
likely.

It should be noted, of course, that our simple compl ete-information model conveniently side-
stepsthe problemsthat arise with incomplete information. As Fearon (1995) has shown, bargaining
may break down when actors have incentives for strategically misrepresenting their preferences.

States may reject an acceptable deal in hopes of convincing others that the deal was actually
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unacceptable and that more concessions are required if an agreement isto be made. However, such
informational problems, if they exist, will plague negotiations even in the absence of any concerns
about positionality. Phrased differently, whether states can overcome such informational barriersor
not, thereis little reason to imagine that positional concerns will exacerbate them.

While concern for relative gains can never rule out cooperation when bargaining is possible,
it can alter the shape of negotiated agreements. If we assumethat negotiationsgenerally approximate
to the Nash model, we canillustrate the way differential concernsfor relative gains might affect the
bargai ning result. Assuming againfor simplicity that bargaining strengthsareequal (a=(1-a)=.5) and
status quo payoffsarezero, the solution isfound by maximizing [v,;-K,(v,-V,)][V,-K,(V;-V,)]. Solving
thisyieldsaclear relationship between the weights states attach to relative gains and the bargaining
solution. To illustrate this, consider the example of a negotiation over the division of y,, with the
ratio of k;:k, varying from 1:10 to 10:1 [see Figure 2].

[FIGURE 2 ABOUT HERE]

If state 1 cares more about relative gains than state 2 (k,/k,>1), bargaining outcomes will
favor state 1 (i.e., v,-v,>0). The converse is aso true. As noted above, the Nash solution, ceteris
paribus, will favor the state whichisrelatively more concerned about positional gains. For example,
if the case can be made that the United States has become more concerned about relative gainsthan
Japan in their dealings in the post Cold War era, this should have affected the terms of their recent
agreements forcing Japan to cede some of itsrelative gains (or suffer larger relative |osses) so asto
ensure agreement.

Notice, though, that in thisexample, relative gainsand losses arefairly small asapercentage
of thetotal to be divided (less than 2%) within the range over which one state cares up to twice as

much about positionality astheother (i.e., betweenk,/k,=.5and k,/k,=2). Recall that inthisexample,
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thelevelsof positionality concernsarethe only differencesbetween the states. It isastonishing, then,
that even when one state isonly half as concerned about relative gains as the other, payoffs are till
divided nearly equally (around 51%-49%). Compare this with the more standard Nash solution
without positionality concerns when one state is twice as powerful as the other. Under the latter
conditions, the payoffs are twice as high for the more powerful state than for the weaker. Our
interpretation of thisfinding isthat the bargaining power conferred by aconcernfor positionality can
do relatively little to produce relative gains unless the other state is considerably less concerned
about relative losses. Figure 2 shows that starting from parity otherwise in bargaining, a state needs
to be 10 times as concerned about positionality as its opponent before it can manage even a 15%
relative gain. Conversely, even being a mere 1/10th as concerned about positionality requires the
concession of only a 15% relative loss. This suggests that identifying the impact relative-gains
concerns have on negotiated outcomes in any empirical context is likely to be quite difficult (we
return to this point in the section on the empirical implications of our findings).

Our discussion of bargaining processes indicates that negotiation should lead to more
symmetrical distributions of cooperative gains, thereby mollifying concerns about positionality ex
post. Still, equalizing cooperative payoffs by explicit international negotiations may not always be
possiblefor avariety of reasons. How might such differencesin payoffs(i.e. non-zerorelative gains)
affect the possibility of cooperation once the terms of such cooperation are fixed? To help answer
this question in the most general terms, we turn now to simple 2x2 game theory.

Game Transfor mations and Relative Gains: A Single-State Per spective

In this section we will focus on the structure of 2x2 games that model the choice problems
of states when deciding whether or not to cooperate for mutual gain. The first important insight is

that including aweighted concern for relative gains in the utility functions of the states transforms
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gamestructures. However, to date there have been no fully general analysesof such transformations.
Grieco (1988b; 1990:40-44) analyzed the transformation of a particular prisoner’s dilemma game
to agame of deadlock. We extend the analysis here by beginning with a game of pure coincidence
and showing how it may be transformed into prisoner’ s dilemma and eventually into deadlock. In
doing so, we derive the necessary conditions for any structure of payoffs to become Prisoners
Dilemma and Deadlock as positional concerns increase, illuminating an implicit assumption in
Grieco’sanalysis. Snidal (1991) has performed asimilar analysis, but he begins from a symmetric
form game, leading him to the misleading conclusion that relative gainsturns every other gameinto
Prisoners Dilemma. In particular, his game conversions do not end with deadlock because he
assumes that there is no difference in the gains to mutual cooperation (or mutual defection). We
explain the source of thisimportant limitation below.™

We begin our analysiswith agame of pure coincidence of interests (PC) where there are no
obstacles to cooperation, and alter it by introducing Grieco’s utility function.® We analyze the
transformations beginning with PC because starting with the most cooperation-inducing structure
allows the impact of relative gains on the possibility of cooperation the greatest range to exhibit
itself. We show that, depending on the level of concern for relative gains, the PC game may be
transformed into “prisoners’ dilemma’ (PD), where cooperation is less likely, and ultimately into
“deadlock” (DL), where cooperation isblocked completely.'” To simplify exposition, wefocusfirst
ontransformationsfrom the perspective of state 1; amore completetwo-state analysisfollowsinthe
next section.

Consider, then, agame of pure coincidence of interests:*®
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State 2
Cooperate  Defect

State 1 Cooperate r,r, s,t,
Defect 11, P1.P2
where r>t,>s>p,

Altering the payoffs using Grieco’ s utility function we derive the amended game:

State 2
Cooperate Defect
State 1 Cooperate  r-Ky(r,-ry),r-Ky(rs-r,) S-K;(t,-S),t,-K,(S,1,)
Defect t-Ki(Sty),Srko(ty-s,) Pi-Ki(PP1) P KoA(Pi-P2)

Now, given that PC ischaracterized by r>t>s>p, PD by t>r>p>s, and DL by t>p>r>s, we can

define the corresponding critical inequalities for the amended game:

PC:  r-ky(ryry) > t-Ky(St) > s17Ky(t-5) > pi-ki(p-po) (12)
PD:  t-Ky(S,ty) > 17Ky (1) > pi-Ky(po-py) > Si7Ky(t-s) (13)
DL:  t-ky(St) > pi-ky(Popy) > 1i-Ky(rpm1y) > Sp-Ky(t,-s,) (14)

We noticefirst that the transition from PC to PD requiresthefirst two and the last two terms
of inequality (12) to switch, and thetransition from PD to DL further requirestheresulting inner pair
in (13) to switch. That is, the transition from PC to PD requires that unilateral defection become
preferable to mutual cooperation and that mutual defection become preferable to unilateral
cooperation. The transition from PD to DL, which latter makes cooperation impossible, further
requiresthat mutual defection become preferableto mutual cooperation. It canbeshownthat inorder
for PC to go through PD and into DL not only must concerns for relative gains (i.e, k) be

sufficiently high, but payoffs must be ordered in a specific way so that:*

r-r,<t-s (15)
PL-P.>S -1, (16)
rl - r2 < pl - pZ (17)
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Stating these conditions in terms of relative gains for state 1: (15) the relative gain from mutual
cooperation must belessthan therelative gain from unilateral defection; (16) therelative gain from
mutual defection must exceed therelativegainfrom unilateral cooperation; and (17) therelativegain
from mutual cooperation must be less than the relative gain from mutual defection. If any of these
conditions are violated, the game may never become DL for state 1 regardless of the level of k,
(relative-gains concerns). In Grieco’s analysis, there is an implicit assumption that condition (17)
issatisfied. Starting from an original game of PD, ashedoes, heiscorrect to assume (implicitly) that
conditions (15) and (16) hold. Condition (17), however, is not assured.? In Snidal’ s treatment, for
example, inequality (17) does not hold (because r,-r,=p;-p,=0), implying that mutual defection is
never preferred to mutual cooperation, which in turn implies that positionality concerns can only
increasethetemptation to unilateral defection and reducethe sucker payoff to unilateral cooperation.
Thus, his conclusion that al games become PD as positionality concerns escalate holds only in
games with symmetric payoffs to symmetric behavior.

These conditions are by no means assured and are not obviousfrom previous considerations
of the relative-gains problem. They tell usthat the nature and extent of that problem are crucially
dependent upon the exact structure of payoff values in the underlying choice situation. We can
readily imagine situations in which the conditions would not hold. In the case of cooperation to
reduce tariff protection, for example, a state may actually secure a greater relative gain over other
states by cooperating rather than by defecting unilaterally (aviolation of (15):r, -r,>t,-s,). Since
small, open countries profit most significantly from economic specialization, they are likely to
achievegreater relative gainsin mutual cooperation for tariff reduction than they could by unilateral
defection. If so, regardless of how concerned such states are about positionality, they would never

view the game of tradeliberalization as one of deadlock. Perhapsthisiswhy recent roundsof GATT
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negotiationshave arguably been hampered more by rows between large countriesthan between them
and smaller countries.

Alternatively, consider cooperationfor armscontrol. If statesall defect and engageinanarms
race, astate' s position compared to other states may be worsethan if it unilaterally limited itsarms
build-up (aviolation of (16): p, - p, > S, - t,). Thismay occur if the state would lose the arms race
and ruin itself economically in the process, while by opting out of the arms spiral it could at least
preserveitseconomic strength relative to other states. Thismay explainthewide-spread (every state
but the “nuclear club”) unilateral cooperation in the nuclear arms race.

Thisarms control example can be extended. A state’ s position relative to other states might
be better when cooperation isachieved and armsarelimited than when it participatesin an armsrace
(aviolation of (17): r; - r, <p, - p,). With an arms agreement the state may be able to maintain a
military balance along with relatively better economic performance, while an arms race could lead
to economic ruinwithout sufficient military advantageto compensate. For the state considering tariff
reductions, aternatively, it may be so well endowed with scarce resources that when tariffs are
lowered by cooperation its position compared to others would be far better than when all tariffs
remain high and less trade occurs.

To illustrate the transformations for which we have given the general analysis above,
consider a specific numerical example in which the three critical conditions happen to be satisfied.
For payoffs--intheorder r,,t;,s,p,--of (6,4,3,2) and (8,5,4,3) for states 1 and 2 respectively, ask, rises
state 1's preferences are transformed (Case #1) [see Figure 3].

[FIGURE 3 ABOUT HERE]
Preferences change from PC to PD and finally to DL form. Cooperation will eventually break down

if k, is high enough (exactly how high it must be depends on the exact payoff values as given in
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endnote 18).*

There are, in fact, 75 different ways the values t,-s,, s,-t;, p,-p;, and r,-r, can be ordered.
There are also 75 different payoff orderings for the original, unamended game. Therefore,
theoretically, there could be as many as 5625 different transformation paths! 1nstead of enumerating
them, we will consider two further cases of particular interest.

First, consider the circumstance in which none of the three above conditions is met, and
specifically that p,-p, > t,-s, > s;-t, > r,-r;. A numerical example might have payoffs (4,3,2,1) and
(4.1,3.7,3.3,3.0) for states 1 and 2 respectively (Case #2) [see Figure 4]. In this case not only isthe
ordering of payoffsintheoriginal game PC, but the ordering of relative gainsfor state 1 isthe same.
(Of course, this has implications for state 2's view of the game as we explore in the next section.)

[FIGURE 4 ABOUT HERE]
In this case, the game does not transform at all for state 1. For any positive level of k,, the game will
remain PC. Under these conditions, then, state 1's concern for relative gains has no effect on the
structure of thegameat all; it remains PC for state 1 regardless of itslevel of relative-gains concern.

Now consider the case in which the first two conditions are satisfied (r,-r, > s,-t, and p,-p,
<t,-s)), but the third necessary condition (i.e., that r,-r, exceed p,-p,) isviolated. Using the payoffs
(6,4,3,1) and (8,6,4,3) for states 1 and 2 respectively, we seethefollowing transformations (Case #3)
[see Figure 5].

[FIGURE 5 ABOUT HERE]
The game is transformed from PC to “chicken” and then to PD, but it never reaches DL. Thus,
cooperation isaways possible provided the states place enough importance on future outcomes (see
the Appendix for a discussion of the iterated PD game with concern for relative gains).

For thetransition to deadl ock to occur from any original, unamended game, the conditionr, -
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r,<p, - p, must hold regardless of the level of k, and however other payoffsare ordered. That is, the
relative gain from mutual cooperation must be less than the relative gain from mutual defection;
otherwise, cooperation will always remain possible even if it becomes progressively more difficult
to achieve. Notethat thisisastrict inequality; thus, even if therelative gainsand losses are equal in
mutual cooperation and mutual defection cases, cooperation isalways possible whatever the degree
of relative-gains concerns. (Snidal’ sresultswere reached precisely because thisstrict inequality did
not hold; relative gains in mutual cooperation and mutual defection were both zero.) Thisis an
important necessary condition to check inany analysisof underlying choice problemsfaced by states
considering cooperation.

It isalso important to notethat conditions (15-17) cannot possibly hold for both statesif both
view their opponent’ s gains exactly the way the opponent does. That is, provided that a payoff of r,
is seen as a gan of r, for state 1 both when state 1 calculates its own utility and when state 2
calculates its own utility, then it is a mathematical impossibility for condition 17 to hold for both
statesif the relative gains from mutual cooperation and mutual defection are non-zero. Therefore,
itwill awaysbethe casethat at |east one state will not view the game as deadl ock regardless of how
high its concerns about relative gains are. The converseisnot true; it is not necessarily the case that
one state must view the game asdeadlock if it’ sk; ishigh enough since, if the original game was not
PD so that conditions (15) and/or (16) may have been violated. All of this is because under these
conditionsarelative gain for state 1 isby definition arelative lossfor state 2. This suggests that we
should not be satisfied with the single-state analysis provided here, but should have alook at how
gamestransform from both states’ perspectives as positionality concernsincrease. We do so in the
following section.

Two-State Game Transformations
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In the preceding section, for initial pedagogical simplicity, we considered game
transformations only from the perspective of state 1, asits concern for relative gains (k,) increased.
The conclusions drawn about the likelihood of cooperative game outcomes depended on the
assumption that state 2's preferences were unchanged (in PC form).

Here we provide a more complete view of the three numerical examples used above. The
diagramsthat follow show the original preference transformationsfor state 1 (these are the same as
infigures 1-3), thetransformationsfor state 2 werek, to increase, and the full-game transformations
werek, and k, to increasein lock step. The full-game transformations presented are therefore to be
regarded asthe outcomesif both states' concernsfor relative gainswereto increase from zero at the
same rate. This lock-step increase in relative-gains concern is by no means logically necessary.
Generdly, thek;’smay be at different levelsand may movein different directions at different rates.
In fact, the weak form of the positionality hypothesis would imply that frequently the changesin k;
are in opposite directions, depending on who is making relative gains and who is making relative
losses from any proposed agreement. The full-game transformations given at the bottom of figures
6-8, therefore, areincluded just to provideillustrations of aspecific example: namely, the casewhere
k, and k, areequal andincrease (left-to-right) or decrease (right-to-left) at the samerate. Actual game
outcomes will depend upon the exact k;’s at any given time.

For example, in Case#1 asdescribed above, state 2's preferencesonly transform to assurance
as k, increases, and cooperative outcomes can be achieved however high k, isaslong ask; islow
enough for state 1's preferences remain PC or PD. The preferences of state 2 transform only to
assurance in this case because only the second of the three payoff conditions necessary for
transformationto DL (p,-p, > s;-t,) issatisfied. Here thelock-step outcomes become aform of “easy

PD” inwhich state 1 has PD preferences while state 2 has only assurance preferences that make the
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cooperative outcome morelikely. These outcomesbecome“ effective DL” once state 1's preferences
reach DL since thiswill ensure state 1's defection and state 2 must defect as well to avoid the least
preferred “sucker” payoff [see Figure 6].
[FIGURE 6 ABOUT HERE]
In Case#2, all the payoff conditions necessary for transformationto DL aresatisfied for state
2 and its preferences transform to PD, to DL, and even to an “extreme DL” ordering in which it
prefers mutual defection to unilateral defection. Cooperative game outcomes can be expected only
for low levelsof k,, but k, can be any size since state 1's preferencesremain PC. Thelock-step game
outcomes transform to an “easy PD” in which state 1 has PC preferences which make mutual
cooperation most likely, and finally to “unilateral defection” in which state 2 will defect while state
1 will continue to cooperate because mutual defectionisitsleast preferred outcome [see Figure 7].
[FIGURE 7 ABOUT HERE]
In Case#3, only thefirst two payoff conditionsfor transformationto DL aresatisfied for state
2, so that its preferences transform to assurance and then PD ask, rises. Here mutual cooperation
will remain a possible outcome for any combination of k, and k; since the “worst” preference
ordering for each state is PD. Whether mutual cooperation can be achieved, of course, will depend
upon the discount factors of each state (see appendix). The lock-step game outcomes transform to
“easy assurance”’ in which state 1 still has PC preferences, to “tough assurance” once state 1 has
chicken preferences which incline it more to defection, and finally to PD [see Figure 8].
[FIGURE 8 ABOUT HERE]
This analysis of game transformations has proven that there is no general (pessimistic or
optimistic) implication regarding the impact of relative-gains concerns on the possibility of

cooperation. It is neither the case that all prisoners dilemma games become deadlock nor that all
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2x2 games become prisoners dilemma as relative-gains concerns increase.

I mplicationsfor Empirical Studies of Cooper ation

The results produced in the bargaining and game-theoretic analyses above have several
implications for any rigorous approach to the empirical study of international cooperation. To
illustrate each point, we have found it useful to refer back to Grieco’s ground-breaking analysis of
the Tokyo Round negotiations covering non-tariff barriersto trade — the most intensive empirical
investigation of therelative-gainsproblem yet attempted (Grieco, 1990). In summary, Grieco argued
that the original code agreements produced absolute gains for each participant, but produced very
different patterns of relative gains and | osses between thetwo key players, the European Community
and the United States.?

a Customs Valuation: the EC made relative gains as the US had to make greater adjustments
to its practices (specifically, it had to terminate the American Selling Price system).

b. Anti-Dumping: theEC maderelativegainssinceit wasmore often thetarget of anti-dumping
actions than was the US and so benefitted from greater code-mandated protection.

C. Countervailing Measures. the EC maderelative gainssince again it was more often the target
of such actions.

d. Technical Barriers: the US made relative gains since it relied more on non-government
standards agencies that were not covered in the agreement and so provided less additional
transparency than the EC.

e Government Procurement: the US made relative gains since foreign suppliers had a lower
share of government contractsin the EC and public-owned enterprises represented a greater
proportion of government contractsin the EC.%

Grieco argued that, consistent with hisview that relative-gains concerns are the key to international
cooperation, the EC cooperated on the first three codes but not on the last two.

With these findings in mind, we can assess what it is that our bargaining model and game
transformations tell us about the kind of evidence that can shed light on the problem of relative

gains. There are at least four key implications of our analysis for the assessment of empirical
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evidence on relative gains.

(1) Balancing failuresshould not be mysteries. Consider, first, our demonstration that mutual
concernfor relative gains squeezes bargai ning outcomestoward symmetry. In our model, negotiated
cooperation will be broken down by relative gainsonly if balancing fails. On this point, Grieco has
argued that, while states do “recraft agreements and provide side payments in order to address
relative-gainsconcerns... theavailableschol arship suggeststhat effectivereformsand side payments
are sometimes provided but sometimesare not” (1993:731). A key guestion thus becomeswhy such
payments are not provided when significant mutual gains are at stake. If relative-gains concerns
provide such a powerful incentive for balancing, there must be a good reason why the balancing
stops short. Herein liesagood test for the plausibility of any analysis of relative-gains concernsand
negotiated cooperation. If such concerns are important, and balancing fails, there should be
observable, independent reasons for that failure. If there are no constraints on the consideration of
side payments and concessions are readily available for an advantaged state to make, cooperation
should proceed. If it does not proceed, perhaps the situation has been misinterpreted.

Thecredibility of Grieco’ sargument that relative-gains concerns blocked cooperationin the
Tokyo Round NTB negotiationsrestson theimplicit assumption that concessionswere unavailable.
Consider his crucial cases of failure: the Technical Barriers and Government Procurement codes.
Assuming, as he does, that the EC faced relative losses in both areas, and that significant mutual
gains were at stake, the critical question is why the US did not make concessions to balance the
outcome. The US s characterized, after all, asa* defensive positionalist” not interested in making
relativegains, just concerned about relativelosses. The costsof additional bargaining on these codes
were negligible given that the general Tokyo Round framework was already in place and issue-

linkage was commonplace. The US could have offered to extend coverage of the Technical Barriers
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agreement to all, or some, private testing agencies.* Similarly, the US could have made many
concessionsin the area of Government Procurement, perhaps agreeing to limit the extent to which
the code would be extended to cover public enterprises.®

(2) Bargaining power can provide clues. As Keohane has pointed out, bargaining conflict
based on concern for relative gains is not empirically distinguishable from bargaining aimed at
maximizing absolute gains (Keohane, 1993:279-80). When states complain about an imbalancein
an agreement they are pushing both for more absolutely and relatively. They may also be making a
point about fairness. How can we distinguish bargaining that is inspired by positional concerns?
Formally modeling the bargaining process yields areal dividend here by directing our attention to
the links between outcomes on the one hand, and differences in bargaining power and differences
in concern for relative gains on the other.

Our results suggest that good test cases would be those in which bargaining power is
unevenly distributed among the states negotiating a cooperative agreement. Such cases allow the
analyst to judge whether the powerful are constrained in making agreements that favor them by the
positional concerns of theless powerful. If bargai ning outcomes do not square well with bargaining
power, thereisaprima facie justification for making a claim about the role of positional concerns.
This justification would be consistent with the argument, advanced by Grieco in his initia
formulation of the relative-gains problem, that the level of states' concerns about relative gainsis
likely to vary in line with levels of power. Specifically, very powerful states which feel securein
their position are less sensitive to relative gains than “middle-range states’ which both “fear the
strong and aspire to their status’ (Grieco, 1990:46).%

The NTB cases are not very helpful as examplesin this regard, since the bargaining power

of the EC and USwas presumably rather equal .>” Cooperation among EC member statesmay provide
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better examples of the types of cases we have in mind here. Germany, for instance, clearly the most
powerful member of the current exchange-rate system, has neverthel ess accepted the move toward
monetary union and standsready to partially cede control over its sacrosanct monetary policy (Pauly
1991). That is, while under the current system, its partners are de facto required to adjust their
policiesallowing Germany to maintainitsstrong anti-inflationary stancerelatively unhindered; under
the proposed EMU its partners would have considerably more influence on the EC’s and therefore
Germany’s monetary policy. Of course, Germany may be linking cooperation on EMU to broader
foreign and economic policy concerns, yet it isvery difficult to make acase that Germany will make
gainsrelative to others that match its significant power advantage. Another illustrative case is the
issue of EC enlargement. The original member states accepted new entrants when certainly some
entrants (particularly Spain, Portugal, and Greece) were making large relative gains over existing
membersthrough admittance. The notion that weaker states are more concerned about relative gains
than stronger states and, therefore, that the latter are more willing to make concessions to achieve
a mutually beneficia (in absolute terms) agreement has a foothold in such cases and warrants
investigation.

To further illustrate our point here, consider Stephen Krasner's study of international
cooperation in the field of global communications (Krasner 1991). He finds that cooperative
agreements on allocating the electromagnetic spectrum, and on regulating radio and television
broadcasting, telecommunications, and remote sensing have perfectly reflected the relative power
capabilities of the actors involved. The regimes established in these areas, he concludes, have
changed in line with changes in the distribution of power (a variable largely determined by
technology and market size). Krasner suggests that this power-based view is consistent with a

relative-gainsinterpretation; in “life on the Pareto frontier”, after all, al gains are relative gains (p.
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365). Itisironic then that our results suggest that Krasner’ s study would have provided real support
for therelative-gainsview if in fact he had found that bargai ning power was not so determining. That
is, evidence for the importance of relative-gains concerns would be clearer if less powerful states,
with more reason to value relative gains, had instead constrained more powerful states.

(3) Cardinal measures for payoffs are required. Turning now to our analysis of game
transformations, perhaps the most daunting implication for empirical research is that establishing
asimple preference ordering of outcomesfor each stateisnot sufficient when analyzing therelative-
gains problem. In the absence of relative-gains concerns, just establishing the preference orderings
of actors (either PC, PD or DL, for instance) is often enough to enable one to predict behavior and
outcomes. Our results show that, when relative-gains concerns enter, the analyst’s task becomes
qualitatively much more difficult. One now requires a cardinal scale for evaluating payoffs to
different states that permits comparisons of the size of gapsin the payoffs received with arange of
alternative outcomes.?®

Grieco’ s study of the Tokyo Round NTB codes does not directly confront this core analytic
issue. Grieco does note before describing hisfindings that “the extent and economic consequences
of non-tariff barriersin the international trading system are still largely undocumented. Moreover,
the economic effects of the different Tokyo Round NTB codes are difficult to estimate and thusto
compare” (Grieco, 1990:158). He is able to determine which parties make relative gains under
mutual cooperation; i.e. heisableto sign the gapsin payoffs. Unfortunately, thisisinsufficient to
determine the structure of the relative-gains-augmented game. To be determinate we need to know
more about the size of gapsin payoffs. Thisis because relative-gains concerns can only transform
games and thereby affect outcomes if gaps in payoffs satisfy the specific conditions we have

identified above and positiona concerns are high enough. These conditions are the subject of our
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next implication for empirical work.

(4) Conditionsfor transformations should be checked. Any analysisthat aimsto test for the
effects of relative-gains concerns on cooperation must first establish the basic game form in terms
of absolute payoffs and the outcome it implies, then show that gaps in gains and positionality
concerns are both large enough to alter the game and hence the outcome. The second part of this
procedurerequiresat aminimum checking that the conditionsrequired for gametransformationsare
satisfied. We have shown that atransformation from PC to PD requiresthat r,-r, <t,-s, and p,-p, >
s,-t,. Thetransformation from PD into DL requiresthat r,-r, < p;-p,. These conditions are necessary
and, coupled with adequately high positionality concerns (k;’ s), sufficient for game transformation.

In the analysis of the NTB codes, not only are these conditions not assured, but the original
form of the gamesisleft in doubt. Grieco takes some painsto demonstrate that there were absolute
gainsto the EC from each code agreement, yet thisfinding is compatible with several game forms,
including both PC and PD. A strict application of neoclassical economic theory would imply that,
since the liberalization of trade was at stake in each issue area, the appropriate specification for all
original games was PC. To make a case that the games were less conducive to cooperation in their
original form, onewould haveto introduce elementsof strategic trade theory or optimal tariff theory
(neither of which seem applicable here), or to drop the core assumption of unitary states so that an
analysis of domestic politics and policy-making is deemed necessary.? Furthermore, to make the
case that relative-gains concerns lay behind the EC’'s uncooperative behavior on the Technical
Barriers and Government Procurement agreements, the analyst would need to show at |least that our
three conditions hold.

If we take our economic theory serioudy, the welfare gains from removing barriersto trade

created by technical standardsand government-purchasing policiesmay well havebeenlargeenough

30



to imply a violation of the first two conditions. That is, such gains may be large enough that
defecting unilaterally would actually harm the EC’ s position more than mutual cooperation under
the terms of the agreements (violating the first condition that r;-r, < t,-s,). Conversely, had the EC
liberalized unilaterally, it would do better relative to the US than it would under mutual defection
(violating the second condition that p,-p, > S;-t,). In other words, Grieco argued, in effect, that r,-r,
was negative and that p,-p, was positive, but, even if we accept these claims, it remainsto be shown
that t;-s, was not more negative and/or s;-t, more positive.

Checking that the third condition is satisfied requires a clear specification of the probable
effects of mutual cooperation and mutual defection. While Grieco indicates that the EC would be
relatively disadvantaged by a change from its status quo before the Technical Barriers and
Government Procurement agreementsto afuturein which it abided by them, he does not investigate
the EC's relative position in a future in which the agreements failed to be reached. Given, for
instance, that the US and Japan had already started negotiating bilateral dealson technical standards,
it is by no means obvious that the EC would have done better relatively in a future without an
agreement on the Technical Barriers code.

Conclusion

We conclude that while positional concerns can be an obstacle to cooperation, conclusions
about the magnitude of the problem they represent for cooperation (or even whether they represent
a problem at all) must rest upon specific parameters of the bargaining and game-strategic
environment at hand.

First, we distinguished between an extreme and weaker form of therelative-gainsargument,
the former implying that states value relative gains and losses equally and the latter implying that

states attach less value to relative gains than they do to relative losses. We argued that the latter is
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more defensible and, in fact, is more in the spirit in which the rel ative-gains argument is proposed.

Our analysisof negotiation processes suggested that bargai ning should mitigate the problem
of relative gains by distributing cooperative benefits precisely so asto minimize that problem. All
positionality concerns will be evident in the bargaining, mutually high concern, for example,
squeezing the outcome around symmetry. Therefore, aslong as bargaining costs are not prohibitive,
relative-gains concerns should not rule out cooperation. Thisholdsfor both the extreme and weaker
statements of the “problem” and holds a forteriori in the latter as cooperation is more likely if the
weaker claimiscorrect. Weal so showed acorollary that negotiated agreementswill betilted infavor
of thosewho arerelatively more concerned about positionality, introducing anew hypothesiswhich
deserves empirical exploration.

Finaly, we have examined how any structure of game payoffs are transformed by concerns
for relative gains. We were able to derive three necessary conditions on the payoffs for the
transformation of 2x2 games into Deadlock with rising relative-gains concerns. This analysis a'so
revealed a plethora of possible game-transformations, in which any hindrance to cooperative
equilibriaintroduced by relative-gains concerns depends critically upon the size of the differences
in payoffs and the levels of concern for relative gains.

Thus, while the relative-gains problem can hinder cooperation in certain international
situations, itsimpact will depend upon anumber of factorswhich require careful analysis. We have
identified these factors and sketched what one must show to argue that positionality isan important
sourceof difficulty for international cooperation. In particular, we must be ableto specify with some
precision the structure of payoffsin the underlying choice situations, and the level of concerns for
relative gainsfor each actor, if statements about the impact of relative gains are to make sense. We

will have to measure (at |east approximately) not merely to order the raw payoffs and the relative
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gainsfor the states in each of the possible outcomes.

Our conviction, therefore, is that the debate over relative gains would benefit most at this
point by arenewed focus upon empirical tests and the associated problems of evidence. The results
of our ssimple but general bargaining and game-theoretic analyses provide some useful guidancefor

approaching this task.
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Appendix: Thelterated Prisoner’s Dilemma Game

How do concernsfor relative gainsinteract with discount factorsto affect the likelihood of
mutual cooperation asan outcome of repeated prisoner’ sdilemmagames?A logical extension of the
2x2 gameanalysisprovided in thetext isan analysis of the relationship between the weight attached
torelativegains, k;, and the minimum discount factor required for cooperation, Axelrod’ sw (1984).
The higher the discount factor that isrequired, the more severeisthe“dilemma’, and the lesslikely
it isthat cooperation is the equilibrium outcome.

In the repeated prisoner’ s dilemma, it can be shown that the discount factor for each state
must be no less than the larger of two values (Axelrod, 1984:208)) for mutual cooperation to be a
Nash equilibrium. This condition can be restated for state 1 using the payoffsin our amended game
above. State 1's discount factor, w, must satisfy the following inequalities (the conditions for state

2's discount factor are symmetric):

[t-r+kt -s,+r,-r)]
w, > [t -p Kt - s, + P, - po)l (A1)
and,

[t-r+kt-s+r,-1)]
w2 [r-s k(- s -1+ )] (A2)
From these inequalities it is clear that the impact of relative-gains concerns on the likelihood of

cooperation depends upon the size and direction of gapsin payoffs. The expressionsfor dw,/dk, can

be obtained, but defy (at least our) intuitive interpretation:

dw, = (=S o1 [t -py K (4-S,40,-0:)] - (8-S, 4+0,-py ) [t -1 K, (8-S, 41,01)]
dk, [t-py+Ky(t-S,+Pp-p)]?

from (A1), and
dw = (=S 0= ) (-8 4K (1=~ =L =11 [(G -1 4K (-S4 r-1)]

=71
dk, [ri-syHKy(tsy-ro+))?
from (A2).

By simplifying, we can show that the relationship dw,/dk; is positiveif:
1(PrS) + ti(r-py) - Pu(r-s,) >0
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and
N(t-s) - ti(tro) - si(r-s) >0

Since these conditions are not assured, increases in a state's level of concern about relative gains
do not necessarily coincidewith increasesin the minimum discount rate necessary for cooperation.
To illustrate this point we use two numerical examples. In example (@), we alter the standard PD
game to incorporate relative gains, and use the payoffs (in the order t,r;,p,s) of (4,3,2,1) and
(4.1,3.1,2.1,1.1) for states 1 and 2 respectively. That is, state 2 getssightly morethan state 1 in each
of the four possible outcomes. In this example, dw,/dk; is positive, and increases in positionality
concernsdo coincidewith increasesin the minimum necessary discount rate. In example (b), weuse
thepayoffs(4,3,2,1.9) and (4,2,1.9,0.9). That is, state 2 suffersmorefrom being the sucker than state
1 and gets dightly less in the mutual defection case. In this case, increases in state 1's concern for
relativegainsactually lower the minimum discount rate required for cooperation to bean equilibrium
[see Figure 9].
[FIGURE 9 ABOUT HERE]

Once again, the conclusion is that relative-gains concerns have ambiguous impact on the

possibility of cooperation. As we have shown in the text, we need considerable information about

the exact payoff matrix to say more.
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Figure 1. Nash Bargaining and Concern for Relative Gains
Squeezing of Minimum Acceptable Payoffs by Positional Concerns
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Figure 2: Bargaining Solutions & Differences in Concern for Relative Gains
Relative Gains for State 1 as a Function of the Ratio of Positional Concerns
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State 1's Payoff (v1-k1(v2-vl))

Figure 3. Preference Transformations for State 1: Case #1
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State 1's Payoff (v1-k1(v2-v1))

Figure 4: Preference Transformations for State 1: Case #2
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Figure 5: Preference Transformations for State 1. Case #3
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Payoff

Figure 6: Lock-Step Complete Game, Case #1
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Figure 7: Lock-Step Complete Game, Case #2
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Figure 8: Lock-Step Complete Game, Case #3
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Figure 9: The Minimum Discount Factor for Cooperation
and Concern for Relative Gains
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Notes
1. See aso Grieco (1988a), Grieco (1990), and Grieco (1993). For other early discussions of how relative gains
considerations inhibit cooperation see Jervis (1988) and Gowa (1986).

2. Thismay bewhat Grieco hasin mind in amore recent claim that “international anarchy leads states to be concerned
about gapsin gains from cooperation not just because they seek security and survival, but also because they valuetheir
autonomy and independence” (Grieco, 1993:734).

3. Rubinstein (1982) has shown that Nash Bargaining produces identical solutionsto acompetitive game of offersand
counter-offers (under fairly general assumptions). To the extent, then, that international negotiations can be seen asa
game of offersand counter-offers, itisnot valid to arguethat Nash Bargainingisinapplicabletointer national relations
as the former is a cooperative-game solution-concept and the latter is a competitive situation.

4. For amore complete discussion of the Nash model see Harsanyi (1977). Werely upon Binmore (1992:180-191) for
our formal treatment of the Nash problem.

A simpler method for analyzing bargaining involves specification of the “core” of the game. The core is the
set of payoffs for al players in which no subset of players could improve their share by striking out on their own
(Ordeshook, 1986:339-84). While thisis useful way of narrowing down the number of feasible outcomes, analysis of
the core rarely provides a determinant solution. Another alternative method employs the “ Shapley value’, a related
bargaining solution-concept which distributes the gains from a cooperative agreement on the basis of each partner’s
marginal contribution to the total benefit (Shapley, 1959). We consider this marginal contribution to be part of theraw
bargaining power of the state (see endnote 6). For acomparison of the Nash model and the Shapley val ue see Ordeshook
(1986:475-77). While the Shapley val ue does provide adeterminate solution, it relies on complicated cal cul ations that
have less intuitive appeal than the Nash model. Since the Nash model limits outcomes to the core of the two-player
negotiation, and a state’s bargaining power in the Nash model is likely to be strongly correlated with its marginal
contribution to cooperative agreements, our Nash results should not deviate greatly from outcomes derived by the
alternative methods.

5. Formally, the Nash model requires two further assumptions: first, if we transform each state’'s utility function in a
positivelinear way, then wetransform the outcome of the negotiationsin the sameway; and second, if the solution when
T isaset of feasible outcomesis (u,", u, ), and if we add outcomesto T to form U, then the solution with U defining
possible outcomes should be either (u,”, u,’) or one of the outcomes that has been added.

6. The status quo payoffs here should be understood as the payoffs which accrue to each state if no agreement is
reached. Therefore, they are not necessarily equal to the payoffs accruing before the potential agreement was mooted.
They are the payoffs each state will get in afuture where the possibility of this agreement arose but was turned down.
The bargaining powers of each state should be understood as separate from the status quo payoffs. We shall refer to
it as raw bargaining power by which we mean such characteristics as the margina value of the state to the agreement
(the Shapley Vaue), the negotiating ability of its representatives in the bargain, reputation, etc.

7. The reader following the math will find it easier to interpret the results from maximizing the log of the expression
givenin (2) than the expression itself. Transforming the expression in thisway (with amonotonic increasing function
likelog(x)) is of course always permissible.

8. Thisargument seemsto imply an incentivefor statesin an environment of incomplete information about each other’s
k to exaggerate their positional concerns (Grieco mentions this possibility in passing, 1990:230). Thismight lead to a
kind of brinkmanship which threatens particular agreements, but so long as there remains a potential agreement range
(i.e., the possibility for both statesto gain) rational stateswould restart negotiations. Something like this may well have
been at issue in the (in)famous US-EC row over agricultural subsidiesin the Uruguay Round of the GATT.

9. This can be seen by adding derivatives 6 and 7 holding k,=k,.
10. This can be seen by those with a background in public finance as something quite similar to a Ramsey rule. Nash

Bargaining with concernsfor relative gains allocates “ taxes’ more to those whose acceptance of the agreement isleast
sensitive to them and “subsidizes’ those whose acceptance is most sensitive. The “taxes’ in this context are relative
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losses while the “subsidies’ are relative gains.

11. Thederivation of theseresultsissimple. For state 1 when k,=1, setting the utility function equal to zero and solving
yieldsv, =y,/3. When k,=0.5, the solution isv, = y/4. These minimal acceptable payoffs are the samefor state 2 when
k,=1and 0.5.

12. For state 1, the minimum acceptable payoff from cooperation is found by setting the utility function equal to zero
and solving to yield v, = y,/2 - v,/2k,. Thelimit for v, as k; approaches infinity is thusy,/2.

13. We would like to thank an anonymous reviewer at the Center for International Affairs at Harvard University for
making this point.

14. For an argument linking ingtitutions with transaction costs and issue linkage in international relations, see K eohane
(1984).

15. Grieco (1993), too, has noted this limitation.

16. Notethat perfect coincidence (PC) should generally characterizetrade between unitary-state actors. Regarding states
asunitary allowsusto abstract from domestic, distributional issuesinvolvedintrade. Whilethereare counter-arguments
(such asoptimal tariff and strategic tradetheory), neoclassical economicsisunited around the conclusion that freetrade
Pareto dominates protection. Rather than debate the issue here, we accept, at least for expositional purposes, the
neoclassical result and itsconcomitant conclusion that (unitary) state actorshavetheincentiveto liberalizetrade despite
any “opponent’s’ obstinacy. Thus, the key to the payoff orderings for PC are that mutual free-trade is preferred to
unilateral protection (andto all other outcomes), sothereisno incentivenot to cooperate. In such asetting, relative-gains
concerns are needed to explain any non-cooperation in trade matters.

17. The conditions derived for PD or DL to describe the amended game, however, apply to any matrix of absolute
payoffs substituted for the initial payoff variables regardless of the whether they take the PC ordering (under some
original game-forms, one or more of the conditions may be assured or precluded).

18. The mnemonic device used in labeling our payoffsisr = reward to mutual cooperation, s = sucker’s payoff for
unilateral cooperation, t =temptation payoff for unilateral defection, and p = punishment payoff for mutual defection.

19. The three conditions given ensure that the game turnsinto DL at some level of k,, but they do not ensure that DL
isthe“final” form of the game. For DL to bethefinal game as k approachesinfinity, it isalso required that t,-s,;>r,-r;,
and p,-p,>s,-t;, so that the complete (necessary and sufficient) condition is, t,-S, > r,-r; > p,-p; > S,-t;. Thisiseasy to
seesinceask; goesto infinity only the payoff differences matter. Thus, the given series of inequalitiesis precisely that
given by (15) in the text, ignoring the constants and dividing by -k, (remembering to reverse the inequalities).

For the switch from PC to PD to occur, then, the relative gains from unilateral defection must be larger than
thosefrom mutual cooperation and therelativelossin mutual defection must be lessthan that of unilateral cooperation.
Assuming these conditions are met, we can derive the level of k; (the solution for k, is symmetric) required for PC to
become PD. Both of the following conditions must hold:

ki > (r-t)/[(r-8)-(r-t)] ()

Ky > (S1-P1)/[(t2-P,)-(S1-py)] (b)
If theoriginal gameis PC, theright-hand side of theseinequalities may be positive or negative. Now, to move from PD
to DL the middle two terms of inequality (14) in the text must switch. In order for thisto occur, k,[(r,-p,)-(r;-p,)] must
exceed ry-p;. Sincer; > p, and k, > 0, thismeansthat r,-r, must be greater than p,-p,. Again assuming the precondition
ismet, we derive the level of k, required to transform PD to DL :

Ky > (r-po)/[(r2-Pp,)-(r-po)] (€)
These inequalities can be used to solve analytically for the k;' s at which games change in figures 3-8. Notice that even
if the original gameisPD, inequality (c) is not assured to hold because the right-hand side under those conditions can
till be positive.

and
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20. Grieco derived the condition K,>(r-p,)/[(p,-p,)-(r,-1,)] for thetransformation of PD to DL, implicitly assuming that
(p1-py) > (r,-1,). If thisdoes not hold, the direction of the inequality would have to be switched implying the k; must be
less than a negative number which cannot be true.

21. Notice herethat r,-k,(r,-r,) crossest;-k,(s,-t,) at thelevel of k, at which s;-k,(t,-s,) crosses p,-k;(p,-p,)- But thisneed
not be the case. If t;-k,(S,-t;) intersects r-k,(r,-r,) first, the game becomes “chicken” before it converts to PD. This
occurs when

(r=p)/(r-r-(51)) < (S1-p)/ (=S~ (Po-po) - 1T pi-Kq(po-p,) crossess;-k, (t,-s,) first, the game becomes* assurance” before
it convertsto PD. This occurs when (r;-p,)/(r,-r-(S1,)) > (S,-p)/(t-S-(Po-Po)) -

22. The subsidiescomponent of the Subsidiesand Countervailing M easures Codeisignored heresincein Grieco’ sview,
while greater transparencies on subsidies would have provided absolute to both players (but relative losses to the EC),
greater discipline on agricultural subsidies would have produced an absolute loss for the EC. Non-cooperation was
therefore over-determined.

23. Grieco also discussesthe EC resistanceto demandsthat VAT chargesbeincluded in contract estimates, astep which
would have placed many more purchases over the threshold for code coverage. But he does not argue that this was an
issue for the EC-US balance, but rather a problem of balancing the costs of the agreement between EC member states
with different VAT levels. Notably, though, the U.S. was aggrieved enough to bring the matter beforea GATT dispute
panel which ruled in its favor in 1984.

24. Thereis asuggestion that US negotiators may actually have made such offers (Grieco, 1990:185n).

25. TheUS and EC did eventually reach acompromise on the VAT issue. After the GATT panel ruling in favor of the
US, the EC accepted a unilateral reduction of 6.5% (later 13%) in the contract-threshold value (Grieco 1990:187).

26. Our bargaining analysis represents a new way of analyzing the common observation that the small can sometimes
exploit the large, an analysis similar to that made in Snidal (1991:720) and in contrast to the standard explanation
offered by Olson and Zeckhauser (1966) and Kindleberger (1973).

27. Aswesuggested inthetext above, figure 2 isalso relevant to thispoint. Our bargaining analysis, asindicated in that
figure, implies that when states are fairly equal, positionality concerns have to be considerably different between the
states for the impact on bargained arrangements to be appreciable.

28. Formally, if only absolute gains matter, we need to rank the payoffs to mutual defection, mutual cooperation,
unilateral defection, and unilateral cooperation for each state (p,,r;,t;,S) in order to determine the structure of the game.
When positionality isrelevant, on the other hand, weneed to be ableto rank ri-ki(r;-1;), p-ki(p,-py), t-ki(s-t), and s-k;(t-s)
to make the same determination. That the latter requires a cardinal payoff matrix is obvious.

29. Onemight read into Grieco an attempt at both. He makesthe claim that “ the EC believed that thetechnical standards
and government procurement issue areas could aplay avital role in refurbishing the industrial sectors of EC member-
states...[and] in other words, viewed the two i ssue areas as having strategic implicationsfor their future as autonomous
actorsin the world economy” (Grieco 1990: 203). It would be difficult to fit this interpretation under strategic trade
theory which showsthe welfare-enhancing effects of aproduction subsidy in providing first-mover advantagesto firms
in global markets where the efficient scale of production supports only one or few producers. For a statement of the
theory and its narrow applicability see Krugman (1987). In any event, Grieco makes no attempt to verify that the
conditions set forth in Krugman actually apply to the industries affected by the agreements. Furthermore, even if the
theory appliesto these industries, it calls for specific subsidiesto production not general trade restrictionsin the form
of technical standards and government-procurement regulation. The same argument appliesto any claim that therewere
technological (or any other variety of) spill-overs in these industries and therefore that “strategic” trade barriers are
preferred to liberalization.

Alternatively or additionally, his referencesto the beliefs of leadersin this context (p. 203-9) may leave open
the possibility of amodel based on domestic political concernsyielding policy preferencesdifferent from thoseimplied
by economictradetheory. Still, the point isthat these preferences need to be more explicitly specified so asto determine
the original game structure and check the transformation conditions.
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