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Abstract. The present paper provides a statistical test of alternative theories related to the resource scarcity
hypothesis in anthropological conflict research. Existing demographical, ecological, and evolutionary
theories are criticized for conceptualizing scarcity as an one-dimensional phenomenon. An alternative “so-
cio-ecological” model is developed, in which the distribution of scarce goods plays a key role. The power of
the discussed models in explaining ten different forms of violent conflict management is examined by apply-
ing a hierarchical logit-analysis. The results provide strong support for the socio-ecological approach.

Introduction

The idea that scarce resources may be one factor leading to warfare or other forms of
violent conflict has been discussed for a long time in the social and political sciences
alike. In cultural anthropology, this topic has attracted special attention with the rise
of the cultural-ecological paradigm in the 50’s and 60’s (Ferguson 1984). A great many
of scholars began to focus on this relationship, and the majority of their rather detailed
case studies provide strong support for this argument.! Since then, some cross-cultural
work has followed, where these assumptions have been tested on a regional or world-
wide scale. Most of these studies arrived at a confirmation of the hypothesis, thus im-
plying that the connection between warfare and such phenomena as rising population
densities or food stress can be accepted even as a statistical law.

Up to now, however, no attempt has been made to assess the theoretical compati-
bility of the different approaches. Furthermore, the existing hypotheses have never
been tested simultanously using the same sample. This will be done in the present
paper.” I will start with a short review of existing cross-cultural studies dealing with re-
source scarcity as a cause of violent conflict. In trying to overcome some theoretical
weaknesses of previous attempts, a new theoretical perspective is developed in the sec-
ond section. It will be statistically tested against the previous explanations thereafter,
using a hierarchical logit-analysis.

' For an exhaustive bibliography on these studies see Ferguson and Farragher (1988).

? Preliminary versions have been presented at the DFG-Conference “Theory construction and comparative
research on violent conflict in Third World Countries: Nomothetic explanations versus ideographic des-
criptions” (Bonn, November 1989) and the annual meeting of the Society for Cross-Cultural Research (Cla-
remont, March 1990).

Zeitschrift fir Ethnologie 115 (1990) 23-44 © 1992 Dictrich Reimer Verlag



24 Zeitschrift fiir Ethnologie 115 (1990)
Review of previous explanations

Cross-cultural studies on the topic can roughly be classified into three categories, ac-
cording to the major causal force underlying their explanation. I will refer to them as
the demographical, ecological, or evolutionary explanations.

By “demographical” I mean those hypotheses conceptualizing scarcity as a densi-
ty-dependent phenomenon. The relationship between population density and warfare
has first been statistically examined by Ember (1982) in his critique of a previous work
of Sillitoe (1977). For Sillitoe’s sample of 28 societies in New Guinea, Ember comes to
the conclusion that war is the result of landshortages, brought about by population
pressure.” Ember (1982) could also demonstrate a significant relationship between
food shortages (another measure for population pressure, which shall indicate that
carrying capacity has been reached) and warfare for a world-wide sample of 15 so-
cieties. In a later study with a world-wide sample of 70 cultures, however, this result
turned out to be not significant (Ember and Ember 1984).

Sometimes scarcity caused by natural, density-independent factors (like drought)
1s supposed to compel people to go to war. Such an “ecological” argument is presented
by Ember and Ember (1984), who show (again for a sample of 70 societies) that food
shortages, created by natural disasters, will cause external warfare. On the other hand,
no relationship could be found between ecological factors such as the spatial distri-
bution of resources and the presence of blood feuds within a society, an argument
developed by Black-Michaud (1975) and tested by Fleising and Goldenberg (1987).

Finally, one study takes an evolutionary perspective in seeing scarcity as a result of
increasing technical and societal differentiation (Leavitt 1977). The evolution of so-
cieties is expected to be related both to external and to internal war. For external war
the argument is more or less identical to the demographical explanations. The reason-
ing behind the explanations for internal war is, that the maldistribution of resources
leads to interest conflicts within the society, which will be violently resolved. The four
propositions are confirmed by the statistical tests (n = 132): as socicties evolve, the fre-
quency of external warfare, riots and civil wars increase, while the frequency of feuds,
due to the diminishing importance of kinship in more modern societies, declines.

The socio-ecological approach

The main shortcoming of the three types of explanations is their unidimensionality.
Scarcity is designed to be either ecological, demographical or distributional in origin.
Hence, both the ecological and the demographical perspective neglect that resources
can be unevenly distributed in society, while Leavitt’s cross-cultural test of the evolu-
tionary argument, contrary to the highly elaborated theoretical framework (see

? But see Hanser (1985) for a critical discussion of the land-shortage hypothesis for New Guinea.



Rafael Wittek: Resource competition and violent conflict 25

Johnson and Earle 1987), does not incorporate the crucial variables of the other two
perspectives. None of them takes into consideration that different types of social orga-
nization may solve the problem of scarcity in different ways. This one-dimensional
point of view has still another consequence, as it obscures the fact that causal relation-
ships may exist between the central variables of the different approaches. If this should
be the case, statistical tests denying this fact may easily produce false correlations or
may even be unable to unmask existing ones.

Technically spoken, a distinction has to be drawn between (1) the causal relation-
ships of the independent variables pertaining to the three approaches, and (2) the cau-
sal effect these independent variables have on violent conflict.

Causal relationships between the independent variables

The central independent variables of the three approaches are population density, food
stress and social stratification (see Table 1). A bundle of hypotheses exists about the
causal relationships between them, which will be briefly discussed below.

Table 1. Independent variables

SCCS Variable Quellen Source
64 Population density 1 =1 per 5 sqm 5= 26-100 Murdock & Wilson 1972
(persons per sqm) 2 =1perl-5sqm 6 = 101-500
3J=1-5 7 = over 500
4 =1-25
678 Food stress I = food constant Sanday 1981
2 = occasional hunger
3 = peniodic or chronic hunger
4 = starvation
270 Class stratification I = absence among free men Murdock 1967
2 = wealth distinctions
3 = clite
4 = dual (hereditary aristocracy)
5 = complex (social classes)

Population density and social stratification. Among evolutionary theorists it is a com-
monly shared view that rising population densities lead to social stratification
(Johnson and Earle 1987: 16-18; Dumond 1972; McNetting 1972: 235; Hammel and
Howell 1987:147). According to these studies, population growth, which is viewed to
be an inherent trait of human und animal populations alike, causes population pres-
sure. Human societies face this situation by intensifying their production. This allows
the generation of surplus, which is the basis of stratification. A positive relationship
between the two variables can be expected even if rising population densities are not
valid as a measure of scarcity, as suggested by some scholars.* According to ahypothe-

* Tor a more lengthy discussion of this topic see Wittek 1990: 56-58.
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sis elaborated in organization theory (Blau 1970; Mayhew et al. 1972) and adopted by
legal anthropology (Podolefsky 1987), increasing system size heightens the probabil-
ity of quarrels in the social system. This creates “a need for stronger judicial mecha-
nisms” (Podolefsky 1987: 582). The development of these mechanisms is thought to be
related to unequal access to resources (Brown and Podolefsky 1976).
Food stress and social stratification. McNetting (1972) has examined this relation-
ship for some African peasant societies. He argues, that the permanent threat of famine
through natural desasters creates a feeling of fear and insecurity in the minds of the
peasants. As “people want to believe that those conditions most vital to their existence
are in some way subject to their will” (McNetting 1972: 236), the institution of the
“priest-chief” develops. He is thought to be able to make rain and to ensure the fertil-
ity of the soil. According to McNetting, this institution marks the beginning of social
stratification.

Population density and food stress. The relationship between these two variables
lies at the core of the demographical explanation, but has never been tested cross-cul-
turally. If population density is a measure of population pressure, it should be the
cause of food shortages (Ember 1982). On the other hand there is no doubt about the
fact that frequent food shortages also limit population growth. Malnutrition increases
the mortality rate and lowers the fertility rate of a population (Swedlund 1978: 150f.;
Jochim 1982: 181). Thus, a negative feedback can be expected between the two varia-

bles.
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Fig. 1. Hypothetical relationships
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The model. The postulated relationships can be integrated into a three-variable
model, which is graphically represented in Figure 1. In the following two sections, I
will first discuss two socio-ecological models of scarcity, and then discuss their role
within a multivariate, socio-ecological explanation of violent conflict.

Socio-ecological models of scarcity

The basic distinction to be drawn is that between partial and total scarcity. Partial
scarcity occurs in societies practicing restrictive modes of distribution. The result is,
that not all members will be equally affected by a shortage, and some succeed in secur-
ing a larger part of the remaining goods than the rest. On the other hand, total scarcity
is a trait of societies with flexible modes of resource distribution.’ In the face of a short-
age, these societies share the remaining goods in a way that scarcity will be evenly dis-
tributed among all members of the social system. Shared poverty is a more common
term for this situation (Browning 1970: 80). Networks of reciprocity or redistribution
(Brookfield 1970: 148; Jochim 1981: 191) may be means to establish it and often pro-
vide a very effective “life insurance” (Durham 1976: 392{.; Lomnitz 1977) until the si-
tuation gets better again.

Thus, this socio-ecological perspective on scarcity makes explicit what can be
called the “distribution of scarcity”. It contains as least two dimensions: changing
demographical or environmental factors on the one hand, and societal mechanisms re-
gulating the distribution of the diminished supply of goods on the other. With the va-
riables at hand for the present study, two such models can be constructed.

In relating population density to social stratification, a causal mechanism may be
derived which Durham (1977) has termed the “Combination Model”. In this model,
partial scarcity is regarded to be a product both of rising population density and un-
equal distribution of resources. The reasoning behind it is a social system within which
a high per capita resource availability can be maintained only by a few individuals or
groups. With total resource availability remaining constant, population growth will
produce resource scarcity for the poorer members of the social system.

The second model results in combining ecological (density-independent) forms of
scarcity and social stratification, and will be referred to as “Combination Model 117,
Here, food stress will lead to partial scarcity in stratified societies, while unstratified
ones will exhibit total scarcity.

5 The distinction between distributional flexibility and restriction has been developed by Brookfield (1970).
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Socio-ecological models of violent conflict

The preceding discussion was concerned with the different types of scarcity. Now, the
question remains to be answered how these different types of scarcity are related to
violent conflict. As a starting point for the construction of testable hypotheses will
serve the distinction between partial and total scarcity.

First, partial scarcity is the result of unequal access to resources. A society ex-
hibiting this trait can be seen as consisting of two or more subgroups, which make up
different positions in a hierarchical system. It is these subgroups whithin which
values and expectations regarding the access to resources are shared (Boone 1983;
Schmink 1982; Little 1987). They can be regarded as the main institutional setting
determining group formation and subsequent violent collective action, especially if
scarcity occurs. The reason is that a subgroup ranking low in the hierarchy can be ex-
pected to adopt other, different strategies than its privileged counterpart. To leave
the sphere of influence of the dominant group may be one solution for the com-
moners, and in fact fission seems to have been the most common reaction to such
situations (Hammel and Howell 1987; Jochim 1981: 192; Maude 1973: 178). If no
empty lands are available, violent conflict with the goal to secure more resources may
be the alternative. Here, three different types of violent conflict can be distinguished,
regarding to who will initiate aggressive acts. First, the dominant elite may try to for-
cefully expel the weaker part of society (Jochim 1981: 192; Little 1987; Schmink
1982). Second, the poorer strata may try to coercively drive out the elite (Schryer
1987; Iriedrich 1970). These two forms refer to violent conflict within the society.
The third option is external violent conflict (Mitra 1971: 101). This may be a prob-
able solution if either the dominant elite of the commoners consider themselves too
weak to accomplish the expulsion of the other group, that is, the costs of such an ac-
tion would be much higher than its benefits. As the weaker subgroup’s need to solve
the resource deficiency remains, it may regard aggression against neighbouring
groups as the less costly alternative. On the other hand, as such an action will lower
the threat of loosing their own positions, the dominant group will strongly support,
if not even instigate such attempts (Boone 1983: 81):

“(...) territorial expansion does not necessarily arise as an adaptive response to

solve productive deficiencies facing the population at large: expansionist warfare

often results from attempts by individuals or coalitions to maintain control by di-

recting the competition of their immediate subordinates away from themselves

and against neighbouring territories®.
Second, total scarcity has been attributed to groups with distributional flexibility.
Here, every member of the society has to suffer deprivation to the same extent. But the
diminished supply may be sufficient to make a living for a longer time than the depri-
vated part of a society with partial scarcity could afford. Hence, the resort to collective
violent action will become necessary only if the total supply of the resources in ques-
tion is too low to guarantee every member at least the minimum share necessary for
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survival. This will occur ata much later stage than in “restrictive” societies, and may be
unnecessary at all, if the resource base could recover during this time.

From what has been said up to now, one general hypothesis can be derived: Socie-
ties marked through partial scarcity will have more violent conflict than societies with
total scarcity. With regard to the two models of scarcity and the independent variables
used to measure them, this assumption has to be specified as follows:

(1) Societies with food stress and social stratification will fight more often than so-
cieties with food stress and no stratification.

(2) Societies with high population densities and social stratification will fight more
often than societies with high population densities and no social stratification.

If we add these two hypotheses to the postulated relationships between the inde-
pendent variables as stated above, a four-variable model is the result. It is graphically
depicted in Figure 2.
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Fig. 2. Socio-ecological model of violent conflict

Statistical tests

Both the type of hypotheses and the type of data at hand determine the choice of the
appropriate statistical method. In the present case, the method should take into consi-
deration the interrelationship of the independent variables and the categorical mea-
surement level of variables. Though for dichotomous dependent variables these condi-
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tions could principally be met by regression analysis (Langeheine 1986: 172), the di-
chotomous dependent variable normally lacks two conditions necessary for the appli-
cation of ordinary regression: “(1) constant variance (homoscedasticity) and (2) a nor-
mal distribution at each level of the independent variables” (Swafford 1980: 665). Log-
linear models do not need that assumption and thus are the appropriate tool for the
tests to be conducted here.®

A log-linear model is an additive function of effect parameters which estimate the
variation of the cell frequencies. Depending upon how much information of the origi-
nal cell frequencies are used (what marginals are fitted), every model tries to generate
expected frequencies which should reproduce the original data in the contingency
table as exactly as possible. The significance of a model can be determined by using the
Likelihood-Ratio-Chi-Square value.” A model “fits” the data if p lies between .10 and
.35 (Knoke and Burke 1986: 31) — that is, we are looking for non-significant results. It
is possible that various models fit the data. In this case, it has to be determined whether
a specific model significantly increases the fit of another model. This can be done by
subtracting the L? of the two models (as well as their degrees of freedom, df). The dif-
ference 1s called A L2, and can again be tested for significance. Here, the conventional
significance criterion is employed (p<«.05). While a log-linear model does not distingu-
ish between dependent and independent variables, a logit model does. Here, the crite-
rion to be explained is the logged odds® of the expected frequencies of the dependent
variable, which is called the logit (Phi):

® = Ln (e 3/e) = b" + b + b€ + b4

This expression normally is depicted in the fitted marginal notation as (ABC), mean-
ing that in a three variable model, both B and C have an effect on the dependent vari-
able A. On the other hand, (AB)(C) would mean that C has no cffect.

The model shown in Figure 2 can be tested in consecutively fitting a logitmodel for
each dependent variable.’

® Sece Langcheine (1986) and Knoke and Burke (1986) for good introductions into and ample bibliographies
to the topic. .

L2 =23 In (Fi/F;) with F; = original Frequencies and F; = expected Frequencies.

* “Anoddsis the ratio between the frequency of being in one category and the frequency of not being in that
category” (Knoke and Burke 1986: 9).

? Strictly seen, the model is a non - recursive path model. The test of non - recursive path - models via logit -
models requires assumptions that are not met here (Langeheine 1986: 166). But it can be interpreted as a re-
cursive path model, if the two variables with the feedback are seen as exogenous variables. This condition is
valid here, because “a partial relationship between two variables, controlling for a variable that is causally
subscquent to the two, is meaningless, whether the relationship is estimated by means of OLS regression or
log - linear techniques” (Gillespie 1978: 722). '

'® Note that the analysis conducted here assumes the models to be hierarchical, that is, higher order hypo-
theses always include all lower order effects. Thus, the test of the relationships social stratification — food
stress, social stratification — population density has to include the previous subtable of population density —
food stress, even if both have been found to be independent (Knoke and Burke 1986: 44).







