


Abstract 

This essay extends a cooperative game-theoretic model of balance of power in anarchic 
international systems to include considerations of the asymmetry which geography 
occasions in the offensive and defensive capabilities of countries. The two 
substantive ideas which concern us are a formalization of the notion of a "balancer" 
and that of a "central power." What we show is that in stable systems, only specific 
countries (such as Bri ta in in the 18th and the 19th centuries) can play the role of 
balancer, and that the strategic imperatives of a central country (e.g., Germany in 
the period 1871-1945) differ in important ways from those of "peripheral" countries. 



The Geographical Imperatives or the Balance of Power in 3-Count ry Systems 

The geographic location of a state in the world is of basic 
importance in defining its problems of security. It 
conditions and influences all other factors ... [and] 
regional location defines potential enemies and allies and 
perhaps even the limits of a state's role as a participant in 
a system of collective security [1943: 22-3] 

Nicholas J. Spykman, The Geography of the Peace 

If a Soviet strategic planner could be granted one wish, it 
should be to move his country somewhere else [1987: 277] 

Stephen M. Walt, The Origins of Alliances 

A fundamental d i f f icu l ty with formulating a comprehensive theory of stability 

in anarchic international systems -- of systems devoid of exogenously imposed rules 

and institutions -- lies in the conceptualization of resources and mil i tary 

capability. In his early work on coalitions, the size pr inciple , and the 

application of cooperative game theory to a formulation of balance of power, R ike r 

[1962], for example, assumes that such systems are constant sum games in which 

winning coalitions are those which control a majority of resources. M u c h of the 

formal theorizing in the balance of power literature follows Riker ' s lead to the 

extent that it assumes that resources are additive across the members of a 

coalition, and that resources to attack one country can be used equally wel l to 

defend against an attack, or that those resources can be directed with equal 

effectiveness at any country (c.f. Zinnes, 1970; Wagner, 1986; N i o u and Ordeshook, 

1986, 1987). Clear ly , though, such assumptions about resources provide, at best, an 

analysis of special cases. Common sense tells us that, although a land army may be 

effective for attacking a contiguous adversary, it may be useless against one with 

even a modest water barrier; and a tenant of today's strategic thinking is that 

modern technology fundamentally changes the implications of such barriers and 

distance. In short, "Even in the post-World-War-II technologically advanced 

environment, geographic distance seems to represent a cost in the movement of troops 

which all but the most powerful states are unable or unwi l l ing to pay" (Pearson, 

1974:455). 

This argument's implicat ion is that formulations of balance of power in which 

resources are treated symmetrically, although valuable for an ini t ia l understanding 

of the problem, may mislead us about the necessary and sufficient condit ions for 

stabili ty, and may be inappropriate for interpreting historical events and 

processes. Indeed, profoundly important questions cannot be answered adequately 

unless geography is taken expl ic i t ly into account. Should we, for example, 

attribute Britain's role as "balancer" in the 19th century to the motives and 

diplomatic skills of key decision makers or to its unique geographical position with 

respect to the Continental powers? Waltz correctly observes that "The notion of a 

balancer is more a historical generalization than a theoretical concept" (1979:164), 

but he goes further to assert that "Balance of power theory cannot incorporate the 

role of balancer because the playing of the role depends on such narrowly defined 

and historically unl ikely conditions" (1979:164). We should ask whether this v iew 

is just if ied. What precisely are the advantages of geographical distance? For 

example, should we attribute the unification of Ch ina at the end of the Warring 

States Period in 221 BC at the hands of a geographically "peripheral" as against 

central power as mere happenstance brought about by the fortuitous combination of 

mil i tary and diplomatic s k i l l , or is it reasonable to hypothesize that such 

peripheral powers have an advantage over central ones? Can that part of Germany's 

special, threatening role in European power politics from 1871 to 1945, which are 

seen as a consequence of its geographically central position, be understood 



theoretically and generally? What are the implications for international stability 

of any decline in geography's importance, as occasioned by advances in the 

technologies of weapons systems? Can the removal natural barriers to warfare 

disadvantage ind iv idua l states, but make international systems more stable? 

To answer such questions, this essay extends a game theoretic model of the 

balance of power ( N i o u and Ordeshook, 1986) to incorporate the asymmetries 

occasioned by geography in the use of resources. Section 1 of this essay reviews 

our earlier model, with emphasis on the necessary and sufficient conditions it 

establishes for the two forms of stability -- system- and resource-stability. The 

first stability concept concerns the abi l i ty of national leaders to secure the 

sovereignty of their countries or the survival of their regimes. Thus, a system is 

system-stable i f we predict that no country w i l l be eliminated from the game and its 

resources wholly absorbed by others. The second notion of stability concerns 

possible changes in the distr ibution of resources that do not threaten sovereignty 

or survival. A system is resource-stable if it is system-stable and if we predict 

that there w i l l be no reallocation of resources whatsoever. Section 2 introduces 

the notation we require to generalize this model in its treatment of resources for 

three-country systems. Al though we prefer a more general n-country formulat ion, 

such an analysis presently lies beyond our grasp; but an analysis of the three-

country case does resolve essential conceptual issues. Section 3 offers our main 

theoretical results, and the necessary and sufficient conditions for both forms of 

stability which reveal the imperatives of geography. Section 4 interprets our 

results in terms of technological innovation and in the light of some key historical 

events, and, by focusing on the key notions of a balancing and a central power, it 

attempts to answer the questions about international stability which we pose 

earlier. An appendix gives the proofs of the results we introduce. 



core -- outcomes which cannot be displaced by some winning coali t ion. Instead, 

cooperative solution hypotheses such as the V-se t , the strong bargaining set, and 

the compet i t ive solution predict resource distributions in which coalitions wi th a 

majori ty of resources eliminate coalitions with a minori ty of resources (cf. 

Ordeshook 1986). 

Expressions (1a)-(1c), however, misspecify the strategic character of anarchic 

international systems if we assume that national leaders must also be concerned with 

the games which ensue after other countries are eliminated. In Kaplan ' s words 

(1979), national leaders must be certain that they avoid possibilities such as this 

one: " ... the weakest player, by jo in ing a nearly predominant strong player, only 

creates a condi t ion in which he w i l l be the next v ic t im." S imi la r ly , Wagner (1986) 

notes that "What is important for balance of power theory is whether states w i l l 

f i n d it in their interests to combine to eliminate other states. By reasoning 

backwards from endpoints of the ( implici t ) game tree, one can examine whether such 

choices are optimal ..." The model which this essay extends, wh ich is itself an 

adaptation of Wagner's analysis, takes such strategic considerations expl ic i t ly into 

account. 

To specify a correspondingly appropriate cooperative game, we require 

assumptions about the motives of national leaders and about the "rules of the game." 

Ignoring considerations of geography altogether, we list our earlier model's 

assumptions so which we can highlight the extension which we offer in the next 

section. Firs t , we suppose that countries or national leaders must choose one of 

several actions. Thei r alternatives are, 

a1: negotiate to cede resources to other countries, 
a2: aggressively act to secure resources from other countries, 
a3: negotiate to secure resources from other countries, 
a4: aggressively oppose the actions of other countries, 
a5: act neither to secure or to cede resources. 



the role of the superpowers in the relations among smaller countries in studying 

regional economic matters, or when we exclude smaller countries to study superpower 

relations. Al terna t ive ly , we may decide that the superpowers have no confl ic t ing 

interests in a situation, or any interest whatsoever, in which case we may choose to 

apply the analysis only to smaller countries. Or , to understand the constraints 

imposed by domestic poli t ics, we might prefer to associate the members of S with 

key domestic pol i t ical interests wi thin a state. Second, the supposition that a 

country's resources can be represented by a single number is problematical . 

Cer ta in ly mi l i ta ry capabil i ty, geographical advantages, population, size and 

robustness of an economy, and the degree of domestic pol i t ical stabili ty are all 

relevant resources; and each of these components even is d i f f i cu l t to measure by a 

single index (cf. Singer, Bremer, and Stuckey, 1972, as wel l as Organski and 

Kug le r ' s argument for the use of G N P , 1980). Elsewhere, we offer a measure of r I 

which depends on these specific factors: a country's mil i tary age male population, 

its abi l i ty to mobil ize that population for confl ict , its production of items that 

are key to any war effort -- coal , i ron, and steel -- and its abi l i ty to project its 

mi l i ta ry forces offensively and defensively (Niou , Ordeshook, Rose, 1988). A n d 

although such variables should correlate with the ones we use, the fact that we do 

not use economic measures such as indicators of G N P yields a bias for measuring 

direct mi l i ta ry capabil i ty rather than potential value to an adversary of successful 

threats. Th i s bias, in turn, reveals an ambiguity in our analysis. In what follows 

we imp l i c i t l y equate mil i tary capability and the resources a country might lose to 

an adversary in a confl ict . In reality, however, a country wi th an infer ior economy 

but wi th a superior armed force, might overwhelm its adversary and force the 

transfer of economic resources which greatly exceed the costs of achieving the 

current dispari ty in strength. Nevertheless, our argument about the conditions for 
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stability and instability can be more clearly developed if we assume that the 

concept of resources is unidimensional and unencumbered by complex substantive 

qual if icat ion. 

Even if we accept such qualifications as necessary compromises for the 

development of a formal analysis, it is important to realize how these assumptions 

preclude the fu l l consideration of the implications of geography. Suppose, in 

particular, that countries i and j are separated by a natural obstacle (e.g., the 

Engl ish Channel) . Then even if i's resources exceed j ' s , a system containing only i 

and j may nevertheless be stable (in violation of A6 and A 8 ) -- neither country may 

possess the offensive resources to overcome the other's defensive capabilit ies. 

Further, neither i nor j may be able to transfer resources to each other without 

some d iminu t ion in the value of the transferred resources (in violat ion of A1 and 

A 2 ) . It is considerations such as these which our extension in the next section 

seeks to accommodate. 

We should also comment on assumption AS because it incorporates our 

conceptualization of the sequential game that nations play. Suppose that we are at 

some ini t ia l state o f the world (S,r) and that a subsequent state (S',r') is being 

contemplated by the decision makers in S. M o v i n g from (S,r) to (S',r ') may involve 

a voluntary transfer of resources, the formation of certain coalitions, or a war. 

Thus, the evaluation of (S',r') yields an evaluation of the actions leading to it 

from (S,r); and predict ing an action necessarily requires that we know how each 

decision maker evaluates (S',r '). But we must accommodate the fact that (S',r ') is 

not necessarily the "end of the game" -- that other states of the wor ld may fo l low 

from (S',r ') . Thus, how one evaluates (S',r') depends on how one evaluates its 

consequences. To model this evaluation, we envision the fo l lowing sequential 

situation: Beginning wi th (S,r), nations are free to negotiate, war, transfer 
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resources, make threats, etc. Each transfer of resources, and each war results, 

according to rules yet to be specified, in a new state (S',r ') . If we ignore for 

the moment the complicat ion that such a process might proceed indefini tely, and 

suppose instead that decision makers hold finite planning horizons, then, owing to 

the assumption that everyone shares the same information about the situation and 

that everyone knows that everyone shares this information, then each decision maker 

can predict (up to the determinism which game theory admits) the states of the world 

in the sequence -- inc luding the prediction that certain states lead to its eventual 

e l iminat ion -- and no decision maker has any advantage in mak ing such predictions. 

It also follows that, f rom any ini t ia l state, each decision maker can predict (again 

up to the determinism which game theory admits) whether a successive state w i l l lead 

to its eventual e l iminat ion. 

The qual if icat ion "up to the determinism that game theory admits" accommodates 

the fact that i f , for example, three persons, 1, 2, and 3, must d iv ide some sum of 

money using majority rule, if these persons are identical except for their labels, 

and if all three are concerned solely with the amount that they possess ( i f they are 

each unconcerned about the welfare of anyone else), then we can say only that two 

persons w i l l coalesce to divide the sum among themselves, excluding the third. We 

cannot say whether this coalition w i l l involve persons 1 and 2, or 1 and 3, or 2 and 

3. The l ike l ihood — indeed the certainty -- of this indeterminism means that 

neither the analyst nor any decision maker can predict wi th certainty the outcomes 

that fo l low from a particular state (S',r '). But the assumption that the properties 

o f the game being played are common knowledge implies that all participants w i l l 

make the same predictions, even if those predictions merely identify a set of states 

that a particular ini t ial description makes feasible. 

Suppose, then, that a decision maker is evaluating two alternative states 
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(S',r') and (S",r"). which he can block or bring about if he adopts certain actions 

or strategies. The indeterminism of which we speak implies that he cannot be 

certain what states fol low from these two, but suppose that (S",r") makes feasible a 

state of the wor ld in which the decision maker in question is el iminated, whereas 

(S',r') does not. That is, suppose that if (S",r") prevails and if everyone acts in 

accordance wi th the rationality principles yet to be specified, then the decision 

maker in question cannot preclude the possibili ty that he is el iminated at some 

point in the future if not in (S",r") itself — suppose the security level of 

(S",r"), denoted s(S",r"), is zero -- but if everyone acts rationally wi th (S',r') 

as the starting point, then our decision maker knows that if everyone else responds 

rationally to the actions of everyone else, he can ensure his continued existence --

suppose s(S',r') > 0. Then our first assumption about preferences is that the 

decision maker prefers (S',r') over (S",r"). Second, if s(S',r') = s(S',r') = 0, 

then the decision maker is indifferent. F ina l ly , we assume that if neither s(S',r') 

nor s(S",r") are zero, then the decision maker prefers (S',r') to (S",r") if his 

resources in r* exceed his resources in r". This is the essence of assumption A 5 . 

Thus far, our assumptions, although specifying the rules of a cooperative n-

person game, are not sufficient for defining a characteristic funct ion, v(C) , to 

which we might apply some solution hypothesis and render a predict ion. In 

particular, we need to specify each country's security value, given what its leaders 

believe w i l l be the game that results i f certain countries are el iminated. T o 

specify v(C) , then, we must also model bargaining and specify the condit ions under 

which countries can ensure their sovereignty. Our approach is to modify the 

perspectives of a particular solution hypothesis, bargaining set theory (Aumann and 

Maschler , 1964), so that it fits the problem at hand. 

Our modifications incorporate the following: First , unl ike solution theory, we 
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