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DETERMINANTS OF MILITARY EXPENDITURES TN SUB-SAHARAN
AFRICA

Nadir A.L. Mohammed

ABSTRALT: This sludy survevs the modely of the determingnts of military exponditure and then specifies
a maded for the dereeminants of militasy expendinre i Africa wid fosts i by time serts, cross section and
Povded cros-sectian. tive Terice dita jor thirteen leastdevoloped Sub-Sahara African countries. The resilt
af the amaluily shows that prlitary spending. i this sample. is determined mainly by strategic considerations
Farher than by pure econamic corditions.

L INTRODUCTION

Afnean military spending constitutes a very small portion of the total world's
military expenditure. [t was only 0.32% of total world military spending in 1959, and it
reached 2.09% in 1985, In the period between 1959 and 1977 the'annual rate of growth of
African military expenditure was very hrgh, and excesded the prowth rate of 1ol world
military  spending throughout the pericd DBy 1978, however, total African military
expenditure and the ratio of African military expenditure 1o total werld wgilitary expenditure
lattened out. Nevertheless, military expenditure inabsolute 1erms isstill high and its burden
on mdividual countries is also high, but reductions in African military spending started

before other LDCs regions

he trends of military expenditure in many Sub-Sahara African countries differed
from the experience of LDCs a5 a whole. Within the Sub-Saharan région, however, there
are also considerable variations between Trends of military spending scross countries. This
study selects o sample of thirteen least-developed Sub-Sahara African countries: Bemmn,
Centrul African Republic (CAR), Ethinpia, Kenya, Mali, Niger, Rwanda, Somalia, Sudan,
Tinzania, Togo, Uganda, and Zaire, The aim of this selection is to overcome the problems
of dealing with a wide vanety of countries, The chaice of the sample is motivated by the

foliowing considerations: First, following the World Bank regional classification, the
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selected proup belongs to the Sub-Suharn Alrican région, with some ¢ommon reographical,
elhnic. cultural and secial characteristics. Second, the sclected group falls under the " low
income ail-importing” (LY M) catepory in the World Bank income and relative resource
endowment classification. Third, the military invalvement in the ¢conomic and political
affairs of these countries is very high, to the extent that a military government is the role
rather than the exeeption. This 15 accompanied by intense ¢ivil wars and political fnstability,
Fourth, none of these countries has a demestic srmament mdostry. Finally, these eduntries
ore characterized by low per capia income and slugpish cconomic growth Apriculture
dominates economic netivity hoth in s cemnbution 1w the GOP (ranging betwesn 27% in
Zaire and 619 in Tameamig, w I987) and it ahsorption of the economically  active
papulation (ranging from 60% i Beom and 90% in Vangame mo | 987). The imdustrial secior

is very small gnd s concentrated on agricultural food processing and import substitution.

In the last decade, moest of the countries in our sample expericnced o decrease in
their military hurdens, size of the armed forees, and anns imports, with a considernhle
wandtion in the magnitude of military burdens (40] The principal objectivi of Uus stady
is 1 identity the major determinants of Sub-Sahara African military spending, and 1o

ascertain the cavses of varianee in (he countries” mlilary burden.

Underslanding  the determrinunts oF militury spending 15 important for the study of
the economie elfeots of militury expenditure as well as its relevance o government policies,
[t helps o ranonalize amounts and allocations of defence budpets, and i i also cruciad in
armis conirol, dissrmament, and militory conversion policies, Moregver, 1F the defence
spending proved o have derriental économic effects, then it reduction becomes an
eeonomic and political priority and the knpwledge of the determinants will help in the

redugtion ol miliwry expenditure levels.

The first part of this paper briéily survess some of the earlter work done in the urea
ol military speniding determinams. Then, the lessons drawn from these studics will be
summarized and incorporated 0 our rescarch design. Data for thintcen Subs=Sahorn African

countnes, for the pernod 1963-1943, are used o dently the major detrerminanms of malmary
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spehding in these countries: by using time series, cross-sectional. and pooled time series and

cross-sectional analvses
M. PREVIOUS STUDIES

Ihe quantity of studies on the determinints of military expenditure is fairly
impressive. Therefore, this review will not pretend e he exhaustive: it will, however,
Atlemapt 1o elassify these studies into broad categorics and examine the characteristies and
contnibutions of cach category, The survey examines the relevance of the Previous

approaches to our study and points our directions for future research,

A significant number of military spending determinants studies are huilr UpOn arms
race models, and o they are rreated as o sepasute cateoory,” The second catepory of studies
ol the determinants of military expenditure is concerned with the bureaeratic, ECONOMIc
and strategic factors, without an explict recognition of the existence of the drms race.

%

2.1 Arms Race Models

Ihe pianéering waork of Richardson [48] remains the basis for an endrmoas numiher
of arms race models. Hig theory envisages two hostile nations in armament competilicn and
the theory. thus, interprets the arms iereases on both sides in terms of an international
action-reaciion process. The simplest version of his theory is given by the following (wo

equaiions:

dx

— =k Y - ar g [y
af - ¥ £

Bk —pye 2)
clr

where v und 3 are the two nations’ defences, & and § i positive defence cocfficients, o and
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8 -are positive constants representing the fatigue and expense of keeping defence, while g

and A are constants representing grievances and ambitions.’

Following this seminal work, a large literature in the area of arms race modelling
was produced, with different modifications 1o the basic model. These can be categonized
into three broad tvpes, The first includes models which change the expresstons of the
variables used, The sccond takes the form of increasing or decreasing the varables in the

model. The third emphasizes the implications of an asymmetric model { ez, Deger [8]).

In the frst catepory some arms race models are concerned with the determinants of
military expenditere [21], while others are concerned with the explanation of the variation
i the stocks of weapons [38]) The modeals which deal with military expenditure vary m the
way they measure this spending. Some studies assume that cach country’s military spending
depends on the level of its rival s expendilure in the preceding period [44], Others use the
chanpe in expenditure mstead of the level of military expenditure: [28], while most recent

miodels employ the distributed Tag formulation fe.p., [37]) %

Armis race models have made @ remarkable contribution 1o the study of the
determinants of military spending. Theie simple framework helps in organizing theuih
about military interactions, facilitating  the testing of the models against historical data and
the systematic discussion and comparizon ol the results, and rasme many cesearch
guestions [54: 113], However, the atms mce miodels are open 1o criticism on a number of

theoretical and practical grounds,

The principa] ahjection to Richardson’s tvpe models 15 theirr mechanicsl noture,
where the feedback process with an opponent plays the decisive role in determining military
spending, while ether autonomous forges within each country are ignored.’ In developing
gounties the need for military force to maintain ruling elites in power and 1o repress
domestic oppesition groups is crucial in deciding the level of military effort, Moreover, the
systerm can have a variety of solutions depending on the parameters’ values, and o

determine the paramelers requires a theory of the rature of the state and the principles on
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which i1 a¢is™* The relevance ol armé race modals 1 developing countries is alen

Fuestionlahle, either becawse of the nisenceof explicit wrmiament mitching policies [11: 69,
the existence ol more than one potentinl external antagonist |$]: 574]. Furthermere, on
Wi practical side. mag ol the drms race studies suffer fream problems of rnulticnrlinfan'l}'.

medsurement error, and mods! specification {449].

Pespite the conuibution of arms race models (6 the literature, and the COnnuons
effort o address the aboy e-mentioned  hmitations. the quantiiative evidence on arms rape
models has not heen compelling.™ | heir formuylation was weak inexplaining the VRIS
in military expenditures hetween countries, parteulsrly in the Third World, Deger [11], and
Deger and Sen [13] provided many exiamples Tor the failuré of the Richardson model in
explaining changes in military expentitiire even in cases wherd arm races were avident {for
exumple [ron-lraq, Indig-Pakistun and 1 irkes-Greece). ” In fact, these modals Have not heen
fuceesstul in analveing even the mititary allocations of the SUperpowers, where grmg
matching policies are elearly prominent *

2.2 Noo-Arms Race Models

Sudies that mialyee the determinanis ol miliary expenditure withow explicit
comsiderution of arms races have focued om econamig, poliical and military aspéces, at the
national or the mtermutonal levels, o Butle They can be classified into three categories. The
frst eategory of these studies 19 concemed with the economie conditons which influence
the level of military expendinre The second emiphusizes the dominance ol political and
miltary  considerations.  [he 1hird clegory is more comprehensive and meorporates

economie, politicd]. and stratepie factors in the analysis

In the first vatepory there are a number b different approaches reflecting different
schools of thought The Marsist sehool was the pioneer of this kind of reasoning; For
Marxists, smlitary insututions are subordmate 10 class, and military expenditure has a
negessary tole an the mmntenance of the caplalist svstem: within the school there are,

hoawever, d nunber of strands which differ 1 the exten wowhicl military expenditure is
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necessary for capital aceumulation.” The underconsumption schoal is usually cited as the
most explicit Marxist school ininterpreting military spending. Following the tradition which
concentrates on the purely economic function of defence spending, the underconsumption
school considers the nature of the global economic system in the determination of military
expenditure. Baran and Sweezy [4] argued that under monopoly ecapitalism there is a
tendency for aggregate economic surplus fo rise and the surplus will be absorbed mainly
in the military sector of the cconomy, They asserted that military expenditure 15 used to
stabilize capitalism by maintaining effective demand and moderating the downward pressure
on the rate of profit. Military expenditure in capitalist countries also depends on their

position in the international economic hierarchy.'™

Lotz's | 34] work is ancearlier example of the studies which emphasized the influcnee
of domestic: cconomic conditions on levels of military expenditures. His purposc was 1o
gxplain the factors which affect government decisions about expenditure, and variations i
its compositipn and size, across 37 developing countries.” He fitted o crogs-sectional
equation with military burden as the dependemt variable. The results ~'|‘|-'-J‘-'.*'L'L1 i significant
egative relationship with per capita income, and significant positive relationships with the
total government cxpenditure as a percentage of GNP, percentage of population living 1
urbun dreas, and exports of minerals and ol as a pereentage of total exports (the last three
independent  variables. are proxies for the stwee of development, social change and
emplovment sirocture, ond the size of the {oreign-owned exiractive sector, respectively).
Mevertheless, although his results are statistically acceptable, the explanatory vamables
which were included in his equation are not relawed directly 10 the decision-making

processes gpoverming military allocations,

[n the same vein, a considerable number of studies emphbasized the overwhelming
importance of domestic economic factors in determining the level of military spending

(e.g.[23]).72

The second catcpory of studies have focused on strategic. political and malitary

factors as major determinanis of military outlays: One of the first studies that stressed the
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political influence of the mililary on military spending was Nordlinger [42]. He found that,
in 74 non-Western countries, the vpe of govermment {military or civilian) exerted a
significant influence on defence spending in the period between 1957 and 1962 Similar
conclusions were reached by Thompson [61], Kennedy [29] and Whynes [64]." However,
the findings of Rothstein [50] suggest that it is perception of threat by the government that
determines the defence allocations: Rothstein was interesied in developing a conceptual
framework 10 account for LDCs® seeurity choices. He arpued that threar peregption by the
fuling elite, and povernment legitimacy and effectivencss {both estimated hy expert
Judgements} are the major determinants of Third World seeurity expendilure (see also Deger

and Sen’s aptimizing model [11])."*

These studies face many theoretical and practical vhiections, and their results are
both canflicting and inconclusive, They cover onlv a limited number of potentiaily
simificant influences, and some of them tend 1o gencralize their findings on the bhasis of
vers paar and insignificant results [23]. An example of the practical difficulties is found
in studies which emphasized the predominance of the political factors, Greating relevant
explanmstony variahles will he extremely difficult. requiring o high degree of subjective
ludeement. There are also problems i the estimation and opérationalization of such

concepts {see Rosh [49), and Rethstein [30]),

Needless 1o sav, the limitations inherent in most of these studies are mainly
associated with the exclusive use of cross-sectional or Jonpituding) research designs. Other
vauses of tneonclusive results are differences in the samples chosen, study periods and the
explanatory variables included in the studies. Nevertheless: 1t is clear that the decision-
making process |6 determine the allocations of defence expenditure i complex, [t involves
the imeraction of different econanic. strategic, political and military factors, at the national,
regonal and international levels The implications of this are thar any serious attempt to
unalyee the determimants of military expenditures must follow a comprehensive approach
that encompasses most of these factors, The third ¢lass of non-arms race models fnllows
4 comprehensive approach of combining all plausible cconomic, political and military

influences in the analysis, This provides better results and insights, as the following survey
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of the key studies of this approach will show. This category cmbraces the neoclassical
school of thought and many other siudies,

Meoclassical economic theory wssurmes thal the state 1s a tetonal agent and a class-
neutral -actor, maximizing social weéllfare subject 100 iis resource constraints. Military
expenditure is, thus, determined by balancing i3 opporiunity costs and the security benefits
it provades. Smith's [35] study of UK. mulitary spendmy end Hewit's [26] public choice
model of dentand for military expenditure are examples of the empineal apphication of this
approach, However. the relevance of this approach 1o LDCs g5 suspect for a number of
reasons: Deger |9] shows that domestic and international forges in the form of class
structure, power telations and bureaucratic influenee may upsel the fne tuning of welfare
maximization. Moreover, Smuth [34: 64] argues that this account s misleading for three
TEeds0ns;

it transforms: the conceete pohitical analysis of military  expenditare into a
metaphysical subject confined to technicians. It diverts wtention foom the mle of
private intercsts in ihe process by which decisions are made, making cffective
opposition . them more difficuit. And it obscures the political and ebanomic
functions of intlitary expenditure ina class society %

Choueri and  North [6] provided on earbier study ot the cawses of oalitary
expenditures m six Luropean countries between 1871 and 1814 Their model mcluded both
domestie factors (military expenditure in the previoos year, population, ineeme and cobonial
area’ as wellas intermutional  factors (military expendinares of non-allies ond the intensiny
of colonial ¢onflicts), which tend to contribute o mititary expenditures (see dlso 1T [27],
Hess [25])."

Zuk and Thompson [67] studied the mitiury spending of 66 LBCs in the perivd
1967-1976, locusing on the question of whether o got military coups o regimes have un
impact on subscquent levels of military spending  However, their analysis adopted a wider
framework, They pooled the data and regressed military outlays (with different measures)
against several cconomic and peliticn] varables (sueh 28 reglmie type, Soup oeeurrences,

level of conflict, ceonomic development and arms dnpores) They coneladed that regime
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of breaking down the Third World inte smaller groups, or regions, of similar characteristics
Each region has @ set of potential influences which are different from those of other
regions. Thirdly, the studies which combine ecopomic, political and military factors were
suceessful in identifying the causes of variations in nnlawn expenditure than those which
were concerned with a limited set of factors. Moreover, the incorporation of national,
regional and global dimensions in the analyses proved to be of vital importance. Fourthly,
most of the limitations of the longitudinal or the ¢ross-sectional analyses can be surmounted
by applying a pooled cross-sectional and time series analysis, which treats levels of military
spending dynamically within and across nations. Lastly, much effort and emphasis 15 needed
in data collection and analysis as well as the operationalization of the political and sirategic

influences.
I, THEORITICAL FRAMEWORK AND RESEARCH DESIGN

Defence expenditure is predominantly a publie good, in the sense that almost all
military spending comes out of government budgets, Governments choose the level of
millitary expenditure as part of their optrmal allocation of resources, and tl'.u_-‘cho:.cc reflects
the preferences of the government in power Third World governments decide on the level
uf mlitary expenditure that provides sppropoate “securlty” against potential or attoul
‘threat’ of domestic oppesition, civil war or external threats. These stratepuc Factors have
hoth political and military dimensions, However, the determination of military expenditure
is relatively independent of the sconomic situativns in LDCs Therefore. Third World
miflitary spending is penerated mainly by ies internal Togie, unconfined by the culeulus of
marginal losses and gains implied by the rutional optimization of the State of some well-
defimed Sovial wlfare function, as might be the case:in developed countnies. Deger [9:18]
points 1o the examples of irrstional militry spending of some L1Cs that are Jilfcult o

fustify in terms of optimal strategic gams.

A more satisfactory spproach to the amalysis of the causes of military sperding n
developing  countries. must, tl zrefore, conceive that milltary expendiiure s priowcipalls

determined by strategic considerations. [t is miluenced by the pereeption of thiw that o
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country faces and the needs of security, Moreover, the security and threat. concepts have
both political and military factors, and national, regional and global dimensions, These
factors are extremely important in the determination of Third World military expenditures.
However, the ability of povernments (or the states they represent) to mobilize resources for
defence iy constrained by the overall cconomic conditions of the country. That is to say;

lntspr:l.h\'i. of whether internal o extermal security ohjectives dominate, the level
of sceurity expenditure should, in theary, be determined by an assessment of the
likely security threats confronting # country and the muost effective means of
meeting them, within the overall framework of resource availability (Ball [3: 20,

The major determunants of military expenditure are therefore: {a) political and
military situations (security and threat perceptionsj: and ﬂ::] averall economic conditions,
These faciors operate at domestic, regional and plobal levels, This is the general framework
within which this study anempts to analyze the determinants of military spending in Sub-
Saharan Africa. Our analysis will start by specifving general working hypothesss on the
refationship between military burden aod @ namber of cxplanatory variables, The rationale

behind these hvpntheses tests on 5 st of assumptions that will be illustrated.
L

The populatnon of this study consists of thirteen Sub-Sahara African countries. The
time franwe Lor this study 5 the period 1963- 1983, [ he analysis starts from 1963 becouse
most ol the countries Included obtained indeperdence in the carly |960s, and 1945 is the
last yebr for which we can find complete and vimprehensive data. The. date are examined,
st svross time for eich country to diterain the causes of the change i military burden
It esch soparate country. Then, they are analvzed using cross-sectional analysis to sgrutinise
the fong-term determinunts; and lastly. pooled time series and cross-sectional techniques are

s,

IV, DETERMINANTS OF MILITARY EXPENDITURE IN SUB-SAHARAN
AFRECA

I this section many potential influences dn the milllary burden are identified, The

imteraction pf egonomie, political and militey influences is centl W e analvais, as

o
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MacKenzie [35: 31] argues that " we should not explain militarism only economically, nor
see it-as having merely ‘internal’ logic, The state and the international system of states are
centrally imporant in militarism". Therefore, the potential regional and international factors

are also incorporated in the analysis.

The military burden as measured by the share of military spending in output is the
most widely used indicator of a country’s militarization level, because it avoids the
difficulties of finding a relevant deflator for military spending. to construct constant price
data, and it also avoids the distortions caused by exchange rate conversions when making
cross country comparisons. 11 is o good indicator of the diversion of national resources 1o
the military sector, and it controds for the large variations in the resources of difterent
countries (GDP levels), Moreover, some empirical studies show that the military burden
measdred n this formy has the highest mean correlation with numernus indicators of
militarization, " Usmg the ratio of military expenditure to the total government hudget is
less acceplable because of the preat variance in the relative size of povernment budoets
Therefare, for these reasons . we follow the osual practise of focusinggon the military
burden (ME/GDP).

4.1 FEeonomic Factors

A number of economic factors are likelv 1o affect the overall levels: of military
expenditure in LDCs First, the level of national income is argued o be relevant, with
wealthier nations allocating  hipgher military  expenditure than poorer ones. Military
expenditure (as with all other public expenditure) is determined by the availahility of
resturces, As the national income increases (and consequently the taxable capachy
increases)  the dbility to fund military activitics also mereases. Moreover, higher levels of
income may result in structoral changes, income inequalities and greater urbanization, These
chanpges involve preater potential for conflict in the sociely, and consequently higher
militery spending [36: 1130]. GDP per capit is used as a measure for the level of income.
The countries included in the sample fall under the "Poorest Countries” category in terms

of their GDP per capita which ranged between [52 USS in Rwanda in | 965 and 78] LIS
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Third, the role of global economic linkages in the determination of military
expenditures is emphasized by the “world system’ school. The school claims that the
country’s incorporation into the world economy might affeet its degree of militarization,
However, the school does not specify the type and direction of this relation. Here we

hypothesise that the greater the degree of incorporation in the world economy, the higher

the military burden is likely to be. There are many reasons behind this hypothesis. High
levels of military expenditure will be needed to suppress the internal groups who oppose |

" In addition

the extraction of reseurces implied by higher levels of incorporation,
government revenues, and consequently the resources available to defence spending, will
be increased by duties and tanifs on an mereasing volume of trade, and by government
cfforts o dampen the fluctuations resulting from the move to-an open economy, as
governments usually smooth out such fluctuations by inereasing the scope of the public
economy by 1ax systems. ' The ratio of total caports and imports to GOP is used as a
proxy for a country's:degree of incorporation mto the world econemy. Tt is relatively high
in Somalia, Togo and Zaire compared with other countries in the sample.
%
"Inertia” 15 considered as the fourth economic factor in determining military outlays,
It is a salient feature of mo$t cconomic time series. As there is a momentum Dol nto
military cxpenditure, we expect a positive relationship between current and past values of
military spending. The current military expenditure may be ripid in the downward direttion
because it is likely that there will be some hangover from previous expenditures and
commitments {o military programmes, or simply 2 michet eftfeel as in Peacock and
Wiseman [45]. Previous military expenditure may alse account for relatively consisten)
increases in military expenditure, and captures the effects of burcaucratic processes.™
However, if prestures are exerted on such a level (e.g., revenue constraint) for a long time,

inevitably -expenditure has (o be reduced.

Finally, mwmny studies have emphasized the influgnce of the “military-mdustrial

' s @ major determinant for defence spending. This represents the alliance of

complex’™
dornestic arms industry and buoreaueratic inteérests which act 1o persuade decision makers

16 agree on additional military spending. However, this influence 15 hikely to be weak 0
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LDCs because of the small size of the arms industry, and in our Sub-Sahara African sample
It is even less important as there are no such industries. Table (1) ranks these countries
according 10 their levels of the propesed economic variables, and it is obvious from the

ranking that there is no systematic relationship between these variables,
4.2. Political Factors

The political framework is essential in determining  government allocations of
expenditures within a country. The type of the government {whether civilian or military)
is likely to be an important factor in this process. While the direetion of this relationship
15 not straightforward, we can hypothesize that a military government is expected to spend
mare en defence than its civilian counterpart, The proposed relal:nnshlp 15 the result of the

mmteraction of different mechanisms and molivations.,

Military corporate interests are likely to be effective in increasing the military share
of government expenditure; The military as an organizstion has many reasofls to promoete
higher levels of defence spending, as the armed forces want o ensure that their members
are well paid (compared with other societal groups) and well equipped (compared with
tatonal paramilitary forces and the armed forees of tha neighbouring countries). * When
we add the enormous political power enjoyed by the military to their corporate interests,
it comes as no surprise 1o find that the armed Forees have sometimes been characterized as
the country’s most powerful ‘trade union™"[42; 1134].% The chance of promoting. these

interests increases when the army itself controls the povernment,

The promotion of the interest of the military was @ strong motive behind many
military coups. Indeed, "the great majority of coups are partly, primarily, or entirely
mativated by the defence or enhancement of the military’s corporate interests”[ 43- 78]. In
the African context, the 1966 and 1972 coups in Ghana, the 1968 coup in Mali, and the
1980 Liberian coup are obvious examples. The pay rates of the armed forces increased

immediately after these coups [3 a6-6]],
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Mutinies in many African armics alse corroborate the military corporate interest
argument. In Uganda, for example; the government wis furced to inérease the basic pav of
soldiers following the 1964 mutiny. Military expendiare, consequently, expanded from 4.4
o of the povernment budget in 1964, 10 12.3% in 1967, Furthermare, the grmed forees are
likely to be well rewarded by military regimes o retam support. and higher wiges and new
cgdipment will often be used w0 minimide the threat 1o the military regimes from disgrantled
afffcere, Other motivations for millsary interventon are the deterrence of foreign threm. and
the: conselidation ol fatonal unity apainst rebellious or secessiomst movemenls. . Lhas
will necassitate  an inorease in defence spending munediately after the suceess of the

mitlitary coup

The distinetion hetween eivilian and mihtary governments has been eriticized on
many grounds, Some rescarchers have argued that it is the malitary influence anciviban
givermments rather than the existence of military governments which 15 the most Deperlan
factor in determining military outlays. However, in the Alnican context such nfluencus
wsually take the form of direct military fmervention. Tt is also evident that i lisury
governments face more domestic opposition than their giviblan counterparts, and as Maiaels
and Nissunke |36] argue. the frequent use of vielence against the public to maintan the
ruling ehite in power might lead w higher defence allocations: Moreover, fhgh Jevels ot
repression may eventually incrense domestic epposition which mas cxpress itsedl in oilhes

el war o a military coup

Finding a way ol distinguishing  between- civilian and military povernments 18 o
challenging tisk. Some civilign governments are composed of military officers. technourals
and politeians, wiile many military regimes allocate some numstenal portfolivs e lians
w reduce the apposition o military rdes Te avand Hhese categorization problems we s
om the wrigim of the government. "HHa government Cune 1o power is i resull of 1o filitars
coup, we regard it as o military regime " s considered o military regime until posse
e returmed 1o a civilian admintstation [see Table (2) Bebow for the daluie ul the

governments m the region),
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former Belgian colonies (Rwanda and Zaire), five were British (Kenva, Somalia, Sudan,
Tanzania and Liganda), five French (Bertin, C.A R, Mali, Niger and Togo) and two were
[talian colonjes {Ethiopia and part of Semalia). General elections were cartied out to form
the first national parliaments and povernments immediately after independence, with the
exception of Frhiopia. A few vears alter independence (he civilian governments Were
overthrown by military COUPS N most countries, with the exception af Kenya and

lanzaniy ™

SUCCEEsive military COUPS Became a peneral phenomenon in the region. Williams
[65: 26] argues "almast the only peneralization ome can safely advance ix that there is o
ountry in Africa where Power is bevond the reach of saldiers; and no mililary: government
bevond the reach of counter-coups, The military coup has béeome, along with death or
retirement of the earlier generation of African leaders, the main mechanism for political

change” L
4.3 Military Factors

AL the national level, civil wars dre the most pivo determinants of DO
militarization levels, They ustally develop out of domestic contlict over the distribution of
wealth or political power. or asa resilt of interna) repression. In the post-War pertod cavi
Wars constituted a soemifieant proportion of the total number of wars in the world, ™ Thiy
are likely o increase the naten’s comimilment of resources to the defence sector, and 1o
threaten  the Louniry’s  politeal stabiility, as  well as mbonal  sceurity ang ity
Goyernments, therefore, tend to devote considerable resources und effort to end such wars

by political or militiry means,

AL the regional level, external conflicts (foreign wars, armed invasion or tension
between neighbouring countries) have momentous effecrs on the military effort, and this is
rellected i higher Jevels of milttary expenditure: o our region, for example, the war

between Frhopia and Somalia g 1977-1978 cscalated military expenditure in the two
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TABLE (2): THE NATURE OF THE GOVERNMENTS IN THE REGION

Year i 2 3 4 5

k2 13

1 959 - - - [

150 K

1961 '

1862 .

1963 .

1564

1965

1966

1967

1968

15969

197

197
1372

1973
1974
1473
076
1977
1578
1979
1980
1981
BELR
1983
1984
1985
1986
1987
[GE8
(G0

| = Benin; 2 =LAR; 1 = Ethibpis,

B = Somulta; 9 = Sudan, |0 = Tanzania:
g not independent.

Shuded arens: mititary governments
Mon-shaded mreas: civilinn governments.
SOURCES: See the Data Appendix

[ (k4

4 ="Renva;
1F = Togw

§ = Mali, & =Niger,

E2 = Uigandn: 11

Zaire,

7

o i
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cougtries. It increased the Ethiopian military burden from 4% in 1977 to 7.1% in 1978, and
the Somalian military burden from 2.9% in 1977 to 6.2% in 1978

['o make a simple distinetion between civil and inter-state wars is, hewever, not VEry
useful as “a substantjal proportion of civil wars in developing countries have been
connected with regional inter-state conflict, so that it seemed impracticable to draw a rigid
line between the two" [36: 1132]. In Sub-Saharan Africa, for example, the war between
Uganda and Tanzania, in the period 1978 (o 1979, was a result of civil conflict in Uganda
and Tanzanian support for Uigandan rebels, similarly the 1977-1978 war between Ethiopia
and Somalia over the Ogaden region was the product of the continuous Somalian support
I the Western Somali Liberation Front (WSLF), operating inside Ethiopia. Moreover,
Ethiopia maintained its support 1o the rebels of the Sudan People’s Liberation Army
(SPLA), formed in 1983, SPLA was allowed to use Ethiopian bdses, had access over the
border and was given artillery and air support by the Ethiopian army. A1 the same lime,
Sudan had maintained its support of the Eritrean guerrillas by piving them similar

facilities.”” *

To quantify the influence of wars and instability in determining levels of military
expenditures, taking into account the above considerations, a war dummy 1% constructed,
It encompasses both intetnal and external conflicts. Internal conflicts include civil war, mass
executions, massacres and political violence fleading to at least 1,000 deaths & vear),
External violence includes invelvement in a foreign war, intervention or invasion. The
dummy variable takes a value of one if a country was involved in a civil or regional war,
or both, and zero if it does not experience such conflicts [the sources of data for the
construction of this dummy are listed in Table (3}]. Finally, given the nature and the
composition of military expenditure in Africa, with a very high percentage of operating
costs in total security expenditure (particularly personnel-related outlays),® the size of the

armed forces plays a crucial role in the determination of military expenditures.
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TABLE (3): MAJOR CONFLICTS IN THE REGION, 1959 - 1993,
PERIOD AREA OF CONFLICT

1955-1972 Civil war i Southern Sudan,

1959-1965 Tutsi versus Hutu Government in Rwanda (massacres),

1960-1967 Violence and disorder in Zaire (Katanga crisis, Kasai and
Stanleyville revolts, UN involvement, rebels in Albertville and
Bukavu).

1961-1965 Endemic unrest and violence In Niger.

1963-1964 Frontier war between Ethiopia and  Somalia,

1564, Unrest in Kenya (Communist-inspired violence and Pritish
mtervention),

966, Baganda revelt for secession (Uganda).

1971, Border clashes and skirmishes between Upganda and Tanzania

1971-1977 Civil war and massacres in Uganda, (Idi Amin).

1974-1991 Eritrean revolt and civil war in Ethiopia.

1976-1979 Uganda clarms part of Kenya and reprisals against Kenyans in
Upanda, and massing of troops along their borders,

1978-1979 Uganda attack on Tanzania which responded by invading
Ugandy.

19781979 Ogaden war in Ethiopia (Somali intervention).

[983-1949] Civil war in Southern Sudan:

: %
SOURCES:  Knede [31: 282-3]: Dupuy, Hayes & Andrews [18]; Hartman & Mitchell |
24: 30-50]; Sivard [53: 10-11]; Dupuy & Dupuy [19 :1316-26]; and Williams
[ 65: 19-30].

V. REGRESSION ANALYSIS

To test the previously mentioned hvpotlieses, and to guantify the role of the
identified factors in the determination of the military burden, a simple one-equation maodel
is constructed, The military burden is assamed to be a function of the military burden in
the previous year, GDP per capita, ratio of government expenditure to GDP, ratio of 1otal
exports and imports to GDP, size of the armed forces, war dummy and the nature of the
government dummy, This relationship is analvzed by techniques of time series, cross-

section and pooled cross-sectional time series estimation.

[ (6
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5.1 Time Series Estimation

The ume series technique permits comparison within countries over time but not
gcross countries, The advantage of this technique is that it allows the examination of the'
major determinants of the military burden for each individual country which might differ
in their weight among other countries, The equation to be estimated by time series data js

written ag;

M, =a, ~a GDFe¢, va, GX~u, XM, &, ARM, +a, M, +a, WAR va, MRD, (3)

where

M, AME/GDP) at tmet - log transformed.

M., (ME/GDP) at time t-1 - log transformed.

GDFPe, « GDP per capita at time - log transformed.

GX, ; Share of government expenditure in GDP at time t - log transformed,

XM, (Exports + imports)/GDP at time 1 - log transformed.

ABRM, | The size of the armed forces at time 1 - log transformed.

WAR, - Dummy variable for war at year t (= | during wars, and = 0 oth8wise).

MRD, : Dummy variable for the nature of the govermment mt year U (=1 for military
governments. and = 0 for civilian governments),

The results are presented in Table (4) together with several diagnostic tests produced
by Micro-Fit econometric package:™ the Lagrange multiplier test of residual serial
correlation; Durbin-Watson statistics; and the F test for heteroscedasticity, The normal ity
and functional form {Ramsey's RESET) tests were also carried out, In terms of the
goodness of the fit, the results are fairly satisfactory, and the dependent variables capture
mast of the variation in the countries™ military burdens (R* ranging between 0.64 and 0,98),
Most important is that the specification test (for serial corelation, normality and

homoscedasticity) shows that the equations are well-specified,
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TABLE 4: TIME-SERIES REGRESSION RESULTS, 1963-1985,

BENIN CAR ETHIOPIA | KENYA | MALI NIGER |
COMNR, -0.219 0.39735 47146 -T439 -134505 | -R.09533
(-0.07) (-0.10) {0.58) (-4.9) (-1.98) (-1.25)
ek ik
GDPc, 0.1552 EEFETH i Nivk] 03210 | -0.1000 16339
{-0.33) {-0.58) {-0.02) (0.9%) (-0.11) (2.123
LE ]
GX, 02013 13417 0793 26370 | 05877 07347
(-0.79) (2.57) {-1.60) (4.62) (1.10) (-0.64)
Ll L] ks
AN -0.T261 0.2838 1.654 -0.103 R -0.0083
{(-1.22) {0.54) {2.76) {(-0.47y | (0.33) {(-0.02)
LER ]
ARM, 0.2798 -0.2076 0.0958 03820 | 1.3622 0.0814
{2.05) {-1.95) (1.05) (6.13} {4.10) (0.25)
£ E S 3 aEk [E ]
M., 03151 0.586% 0.3737 0.1955 08538 00331
(1.63) (3.57) (2.27) (3.44) (4.80) {-0.17)
[ ] kR® LT} LRy k@
WAR, | —- — 0.0934 03501 05 1318
[0.69) {4,80) (4.67)
LE R ] [ E ]
MRD, 0.193 0.2094 13643 == 01018 0.031
(-2.47) (0.1} (1.92) (0.66) (0.14)
Rk W
I 073 O8] 0.97 0.59 057 077
F (6,16) [6,16] (7.15) (6.15) 6,11 (7.15)
727 11.05 717 189.60 11.88 6.97
HET. (1,21} (1,20 (LAY - (1.20) (1,18) {T.21)
test 0.78 '0.33 L .60 0.06 0.06 2,10
SER. (1.15) 1,15} (1.14) TREN (1.16) ARy
test 3.80 0.93 .29 1.48 29 0.07
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[CONT.) TABLE (2.4)
] REWANDA | SOMALA. | SUDAN TANZAN, | TOGO | UGANDA | ZAIRE
. CONS, | -5.8684 0.7006 2.1469 -5.859] -0.596 | -8.2832 -5.9667
(2.19) {0.12) (0.47) (339 (-0.20) | {-1.94) -1.83)
L] e ET ] o
GDP, 0.7458 -0.1341 02439 0.6442 -0.331 0812 29200
(1.27) {-0.17) (042 (1.30) (-0.87) | (L30) (6.52)
[ e
X, 0,086 0.8674 o062 0,132 04983 | 13718 L0876
(024} (166 {0.05) (0.65) (2.08) | (195 {-0.33)
L L} aw
XM, 0.3292 00341 -(1.0068 0.1513 0006 | 04243 02173
{122} (-0.18) -0.03) (1461 (-002) | (203 (1.18)
- .-
ARM, 02811 0. 1865 00404 00,4007 02051 | D034 1057132
0.945) (-0L67) {-0.47) (2.95) (L16) | (023 (-4.51)
LR E ] LA S
M, [.5285 0.2062 5907 -0,0852 03155 | 05653 -0.7801
{4.01) {1.08) {1.:62) (0.6 (217 | (701 {-4.45)
aww LR am L2 E ] LLL)
WAR, 0.7503 04673 03052 04058 2 10785 J 00, 1404
{338 {3.71) (374) {5.09) (-0.58) (01.49)
aEw mmi LE L) Ll ]
MR, -0.5201 -0.0090 01854 = 0.0346 | 02522 2.0679
{-2.81) {-0.05) (2.14) (024) | (1.58) (762
LR L2 ] L] LR L
R: 0.84 (.64 0,85 0.94 050 (.91 .59
F (7.14) (T.15) {7,151 (6,16) (6,186} {7.15) (7,15
10,70 352 1291 4280 2451 2160 17.23
HET. (1,20 (1213 i1,21) (121 {12 (L21) (.21
test 0,003 002 260 265 2.00 0.18 1.70
SER. {1,133 (1,14) (1,14 (115 (1,15 (1,14) {1,14)
test - .88 151 1.1k l 030 176 .04 0.0z

The dependent variable is ME / GDE.
Figures between brackets are t-ratios.  F @ F Statistic,

{ - : The dummy does not apply in this country,

B, R¥, eeer o Significant at 10%, 5% and 1% level of significance respectively,

HET, test : Heteroscedasticity test based on the regression of squared residuals on
squared  fitted values (F version),

SER. test ¢ Lagrange Multiplier test of residual serial correlation (F version),

!




_E—_

Nadir Mohammed: Determinents of Military Expenditures

GDP per capita exerted & significant positive influeace on military expenditure |n
three couniries only while ifs ‘effiet in other countries was insignificant. This could he
explamed partially by the existence of a certain absolute technical minimum size of o
modern military establishment [34], Our inital experimentation with the relationship
between military burden and economic growth did not support the existence of such o
relationship in all countries and we will return to this issue in the next chapter. However,
the results showed a significant positive relationship between mulitary burden and 1o

government expenditure as a percentage of GDP in five countries (CAR, Kenva, Somalia.

Togo and Upanda); insignificant positive relationship in three countries (Mali, Rwanda und {
Sudan); significant negative relationship in Ethiopia; and msignificant negative reluticonship
in the rest of the sample, In CAR, Kenyva and Uganda the elasticity of military burden 1o
government expenditure share in output is grester than unity, snplying = crowding-oot
cftect on other government activities. However, in the remaining countries, the military
burden adjusts less than proportionally 1o twtal government expenditure changes.*
- %

One noticeable result is the weak effect of the total trade as o proportion of GDP (as
a proxy for the degree of incorporation into the world economy). Tndeed, in some countries
which became less incarporated into the world economy over time, a corresponding increase
in their military burden was evident (. Sudan). For Fthiopia, Tanzania and Ugnnda,
however, this factor proved o be a significant determinant of their military burdens,
Morcover, the influence of previous military spending was significant and pusitive for nine
countries. The effect was piso positive for Somalia, hut not statistically significant.
However, a negative insigmificant relationship was noticed in Niger and Tanzania, and a

significant negative relationship in Zaire.

As expecied, the size of the armed forces proved to be a crucial lactor in the
determination of military burden. In four countries it had a significant positive relationship.
with elasticities less than unity, while its influence was pegative in CAR, Somalin Sudan
and Zaire; a positive insignificint influence was noticed 1o the rest of the sampie [see Table

4]

EE
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Security considerations (whether internal or external wars and conflicts) were the
predominant factors for military burden determination in Sub-Saharan Africa. Eventually,
in countries where wars were evident, a corresponding escalation in their military burden
was noticed.” The war dummy is positive and significant in Kenya, Niger, Rwanda,
Somalia, Sudan and Tanzania, and an insignificant positive relationship 1s noticed 1n
Ethiopia and Zaire. This might be attributed to the long periods of wars and conflicts in
these two countries. However, Benin, CAR, Mali and Togo did not witness any major

conflict in the period investigated.

The time series results showed that the growth in the defence burden of military
FEIMES 1N some countries is distinetive compared with that of eivilian governments. The
dummy varable for military povernments is significant and positive in Fihiopia, Sudan,
Upanda, and Zaire. The positive effect is not statistically significant in CAR, Mali, Niger,
and Togo. Surprisingly, the dummy was significantly negative for Benin and Rwanda, For
Benin, this might be atributed to the 50% increase in the size of the army by the civilian
govermment o 1972,

%

5.2 Cross-Sectional Estimation

Cross-sectional analysis facilitales comparison across countries and clarifies the long-
run properties of military burden patterns. Therefore, a cross-sectional model is estimated
in this section although it might not be the most appropriate technique for the dynamic
natlure of our anafysis. However, the analysis is modified to encompass longitudinal data.
and the focus here is mainly on the economic variables, [n the cross-sectional modet, we
modify equation (3) using the averape values of the variables for the period 1967-1985,%
The military burden in the previous year and the dummy variables were omitted and the
percentage of population serving in the armed forces (ARP) is used rather than the absolute
size of the forces, 1o control for differences in countries’ total population. This percentage
ranged between 0.03 % in Rwanda in 1963 to 1,22 % in Somalia in 1977. For the entire
sample the mean value was 0.22 % for the period 1964-1985. The OLS estimation result

15 as follows:
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M, ~-27868 + 0.0677 GDPc, +1.0561 GX, - 0.6656 XM, + 03017 ARF, .

{-0.76) {0.15) (1.99) (-148) (1.51)
R® = (6] F (48 =311
F [Functional Form] (1,73 = L.02 F [Hewroscedasticity] (1.11) = 0.64

F | Serial correlation] (1,71 = 1,64
Vigures. between hrackets are £ ratios.
ARF: average percentage of population serving in the armed forces in countoy 1,

Although the estimated coefficients of the cross-sectional equation have different
interpretmtions.. the results show some consistency with the time series estimates, There |s
a significant positive relationship between the military burden and the rutio of the
government expenditure to GOP soross countries. The percentage of population serving in
the armed forces exerted a positive effect on the military burden (althpugh 1t is significant
only at the 10% level) Gyimah:Brempong (1989 84) confirms this by arguing thi
"tountries with large fiece ratios are fkely 1o hove high defence expenditures, cspecially
in the African context, where military establishments are not mechanized” ®However, the
positive influgnce of GDP per capita on the military burden is very small and isiznificant
and the sign of the trade w GDE ratio (e proxy Jor the incorparation inte the world
CCOnamy iS5 contrary 1o our expectationss One pluusble éxplandtion for the seermingly
brzarme result is that the countries with relatively high mtio of trade (o GDP (Benin, CAR,
Mali, Niger and Togo) acwally had a relatively low militacy burden and o low percentape
of the population serving in the army,” because of their relations with France, The
Francophone Zone has many  ccononne; cultural and mibtary links: Indeed, upon
independence +rance signed mutual delence and military assisange agreements with them
These agreements included maintaining mtermal secarity, base rights, and tramsit and
overflight privileges.” Another plausible explanation was suggested by, Rosh (1958 who
claims that as countrics become more involved in the world economy their policy makers
hegin to perceive groaler benelits 1o be derived from competition i this areng than through

miliary conflice in the inlerslute system
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5.3 Pooled Cross-Scetional and Time Series Design

The pooled cross-sectional and time series analysis permits examination of the
dynamic vear-to-vear flucluations in the military burden of individoal countres as it treats
levels of military spending dynamically within and acress countries, In our analysis a
Generalized Least Squares procedure is used, in which the explanatory variables and the
regression disturbance’ are presumed tn salisly the assumplions of the generalized linear

repression model:”

M oo @GP, GX -0 XM < M, -y ARPOP, ~a, WAR, - &;MRD. (%)

The results are as fullows: (13 Colintrdes. 19 years 1967-1985);

.

M, - 02303 - 00195 GDPr, - 01346 GX, « 0.0424 XM, + 0.7816 M |

[ a3 (241 (2.37) (L9 (1904 (6}
= DOS0S ARPOE, - 00337 MAD, - 02366 WAR, . ‘
(2.0%) { =195} {490
%
R = (7 Figures between brackels are | rating

These resubts are consislent with Bath the eross-sectional model result and most of
the time-series estimates fur the individual countries. GDP per capity has a weak positive
effect on the military: burden bt with an imsignificant coefTicient. Nevertheless, the relative
size Ol povernment expenditure has g pasiive and highly significant effect [ is positively
reluted to the militury burden, with an elasticity of (1,13 . This implies that in these countries:
thee ol itary burgden ud_i_ums less than proportionally 1o total government expenditure changes,
and this result corroborates the revenue constraint argument in the least developed countries,
Maoreover, previous levels of military burden have o large and highly significant influence
on garrent levels of milisary: burden.
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Contrary to the cross-sectional results, the ratio of wtal rade w GDP is positively
related to the military burden, but it 15 also statistically insignificant. From the regression
tesults, it 1s also evident that the percentage ol the population serving in the armed forces
has & significant - positive effect on military burden (with an elasticity of (L05), Similacly,
the war dummy i% also statsteally significant and has a pesitive effect. However the effect
of the nature of the government (MRED) dummy is not significant and its sign s contrary
to our a priorl expectations. One reason behind this might be that while the durnmy variable
i5 coded zero for Kenva and Tanzania throughout the penod investigated hecause no
significant change took place in the government and there was no direct intervention {rom
the army into the political sphere, these countries alse had a relatively high military burden,
Some civilian governments alse increased the sive of the army, and consequently mulitary
outlays {e.g., Benin). Another explapation might be that military govemments, which
psually come to power by military coups, raise the banner of eradicatiog corruption, and
reducing conspicucus government spending, and therefore make a temporary reduction in
military spending, Moreover, some of these ruling jungas tend to ¢xpel disloval officers and

i T "
soldiers,”” and consequently reduce defence outlays.

FEquation (3) is estimated with country dummies 1o allow the miercept of each
country to differ; also some variables are deleted or added to the initial equation; Tahble (3]
gives the tesults of these modifications.™ The results show that some of the cocflicients

became significant when the lagged M was deleted from the equation,

Ethiopia and Niger have the highest and lowest lévels of military burderi in our
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sample, respectively. When we control for them by specifying a dummy for each, the
results are still similar and the Ethiopian dummy is pesitive and significant, while the
dummy for Niger is also significant bt negative. The dummies for other countries are,
however, msignificant. Equation (5) was also estimated with and without the tagged military
burden. The signs and the sigmficance of most variables were similar. However, when the
lagged military burden was added it was highly significant. This implies the importance of
inertin in determining military dillecations in Sub-Saharan Africa,”

TABLE 5: DETERMINANTS OF ME (POOLED DATA ESTIMATION).

] s gt X MhE M, ARP MED WAR DU MMIES R
— ———

1y 150718 -1h 1B LURTHL A3 [ —.— L2l [l B4 04977 SENE 155
40078 (-257) (4 B -2 B3} [f (G =132 i85

12 URLLY (.02 LR S () 142 HRREEY S =41 01345 2247 BUNE i 0.8
(R [ERE (Z0H) VLERy 1 X163 {215 141,93} RRIU] .

151 0'aaT2 RN [Hfed B33 L2y AT REEET ERER | #2947 ¥ THe 0
i-0 R} R prngg L L13a31 (a2 {05341 {4 TH)

14 S L) i 148 01343 BRI LAl 31 [ER T3 i ep 01114 Pummies far 007
(06T MmN (175 (012 (5) {1 BT (27 (2.9 21l counries

33 : Ethiopia D& @ Niger

! Tlere numbers of the armed forces {ARM) are used instead of ARP,

Owverall, the results clearly demonstrale the importance of the relative size of
government expenditure, relative size of the armed forces. inertia and prevalence of wars
in influencing these countries” levels of military burden even if we allow for country-
specilic effects. Moreover, the pooled regressions ¢oincide with the cross-sectional and time

serics cstimation results a5 all of them demonsirate the importance of the relative size of
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the government expenditure as the main economic delerminants and also emphasize the
dominant role of the political and military facters in determining the military burder; most
importantly, are the size of the armed forees, nature of the government (in some countries)

and foremost the secarity web (wars and conflicts) of the country.
VI, SUMMARY AND CONCLUSIONS

The main objective of this study has been the clarification and quantification of the
major determinants of military expenditure in Sub-Saharan Africa. We introduced the study
by presenting a survey of the relevant literature and the findings of some earlicr stadies. 1
is clear from our evaluation of these studies that the models which incorporate burezucratic,
political, economic and strategic factors are better at explaining the determinants of Third
Waorld military spending than the arms race models. In addition to that, incorporation of the

regional and global dimensions proves to be of vital importance,

We propase in this study that the strategic considerations of security and threat are
the major determinants of defence spending. However, the vanation in military expenditure
is delineated by the boundaries of cconomic conditions, and particularly the governmenls'
revenue constraint. Then the major determinants of mulitary burden in Africa are wdentified,
and a simple one-equation model is formulated and subjected to econometne analysis. The
data are derived from thirleen Sub-Sahara African countries for the period between | 963
and 1985, Time series analyses for the individual countries 1s undertaken initially, and then
4 crissesectional model s set for the averages of 1967-1985 varables. To address
simultaneoustw the twin parameters of time and space, pooled time series and cross
sectional data are employed. The results are quite encouraging and consistent, and the

model is-able 1o explain most of the variations in the military burden of these countries.

The differences in the military burdens of the Sub-Sshara African countrics appear
1o reflect a complex of economic, political and strategic factors, both at the nationdl and the
international levels. While the relative importance of the different factors varied Irom

country o country, the need (© maintain secunty and stubility, and to counteract threats (o
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the state or the government) is found to be the most important factor in most of the
countrics. The breakout of wars and internal conflicts was a key factor in the process of the
escalation of military expenditures. In some countries, military governments have spent
more on defence than their civilian counterparts, but across countries this argument is not

-supported by the pooled regression results,

While the income level {as measured by GDP per capita) was not binding for most
cottntries,. the mulitary burden proved to be sensitive to the economic circumstances. The
most important single econemic factor is found to he the share of the central government
in GDP. Adherence to a global power bloc is also found to be more important than the

incorporation of the country into the world economy

Studies of this type provide a consistent basis for comparison, pick out comman
Features of countries; and suggest the relative importance of factors, But they can npat be
comprehensive because of problems of data quahty and of operationalizing the relevant
measures, Our study sugpests that there are still u.r;exp[ainud factors accounting for the
variation in the military burden. These may reflect historical. cultural and socialogical
features specific 1o cach country, Such features can anly really be analyzed by detailed
individual country studies. The resubs do, however, have onc very important pirlicy
Cimplication. Since the strategic considerations of security -and threat are theé main
determinants of defence autlays, then levels of military expenditures can be reduced b the
conscious cfforts of politicians and the military establishments to achieve political swability
and the settlement of conflicts by peaceful means and negotiation. Regional organizations
(such as, the Organization of African Unity - DALY could also play a beneficial role in this
respect. Horder disputes, and the support of upposition groups of neighbouring countries
were the main reasons for regional confliets and, therefore, non-interference in the internal
concerns of neighbouning countnes will reduce regional conflicts. Moreaver, detrocratic
governments and institutions can solve most of these disputes al the national and regional

levels,
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7. Data Appendix
{1). Military Expenditure and the military burden (ME/GDP) figures from SIPRI Yearbook

World Armament and Disarmament {various issues).

{2), Percentage of population serving in the armed forces = (armed forces / 1otal
population)X 100, The armed forces figures from USACDA World Military Expenditure
and Armed Transfers, {Various issucs). The armed forces refer to active-duty military
personnel, including paramilitary forces if they resemble regular units. Reserve forces are
not included; and population figures are taken from Summers and Heston (1988).4

(3). GDP per capita: Real gross domestic product per capita, 1980 intenttonal prices, from
Summers and Heston (1988).

(43, The total trade to GDP (XM/GDP)Y; World Bank World Tables.

(5. The ratio of povernment expenditure to GDP (GX/GDP): Summers and Heston ( 1988)
and World Bank World Tables, : |
(6). The nature of government dummy is bases on the extended articles on the recem
political and military history of these countries in the Regional Survey of the World: Africa

South of the Sahara 1991,

(7) The war dummy is formulated from the sources given in Table (3}
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NOTES

1. See: Mohammed [40] for a survey on African military spending,

2. For detalled surveys and edtical evahmtion of the literature on arms races models, see
Russett [51], and Rosh [44],

& In this context, defences can refer to military spending while the fatigue of keeping
defences refers to the cost of having u specific leve] of military spending; while the
grievances and ambitions term s specific for the political intensions of the regime in its
regional setting,

4. For more discussion on this issue, see Smith [56], and MeGuire [38:330-4].

5. Smith [54: 63], Moreover: the Richardson theory of arms race has been eriticized for
teing deterministic, and because | implics o static buse-line [31].

f. See Ostrom [44], Majeski & Jones [37]. Leidy & Staiger [32]..and Smith [56].

7. However. Deger [8] modifics the traditional models by incorporating  asymmetric
relationships between the antagonist countries and the results of the empirical analysis were
consistent with her theoretical predictions,

a3ee Cusack & Ward [7], and Rosh [49], for the evaluation of the nMdels in the
BUPETPOWErS context,

% For a fuller evaluation of the Marxise school, see Smith [54]. and Dunne [158]

10. Empirical evidence conflicting with the Underconsumption School was provided hy
Smith [54], Also. the schon] was criticized for its surplus concept which is different fram
the Marxian voncept of surplus value, The tendency of the surplus to rise under menopoly
capualism 15 also questioned by MacKense [35)

11, The eountries included in his sample were those with a per cepita gross national
product of LSS 800 or less. They include six countries from our Sub-Sahara African sample
(Ethiopia, Kenya, Mali, Sudan, Tanzania, and Uganda), See Lotz [34], pp. 119-25,

12. See Looney [33] for an évaluation of the approach, a literature survey, and a recent
etnpirical study,

13, Other studies an the military’s political influence on military spending suggest different
conclusions. Zuk and Thompson [67: til] summarized eleven of these studies, They justify
the disparity of the empirical results by the differences in the research designs, as well as
the differences in the countries included, pericds of time, with the use of different
independent and explanatory  variables, Muoreover, some studies did not ¢onfirm any
significant relationship between regime 1ype and resource allocations to the military { e.qg.,
see lannahill [59]),

e
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14, Rothstein used military ¢xpenditure figures for 1983, while the judgements of the
experts are based on evaluations for 1984 and 1985 political situations. This may affect the
significance of his findings.

15. Similarly, Albercht, et al. |2] emphasized fear of neighbours, conflicting interests within
the army, the needs of industrialization, and the costs of arms imports as the major factors
hehind militarisation in LDCs. Hewirt [26] also confirmed the importance of economie and
financial indicators, political variables and demographic and geographic features of nations
irt explaining cross-country differences in levels of military spending.

6. Examples of these studies are given in Rosh [49: 677].

17.This factor was first emphasized by Lotz. He analyzed the different means of finance |
available to the governments of LDCs, and concluded that the revenue constraint is more |
hinding 1o the LDCs: See Lotz [34: 130-1].

1% See Rosh [49: 682-5], for more discussion on the issue, Moreover, he argues that cerlain
factions will benefit from this incorporation, and they will seek to maintain the existing
economie order by applying force internally.

19, This argument is given by Cameron [3) 1250].

20, The last point was emphasized by Choucri and North [6]. However, Deger [10: 20]
argues that the relutionship between current and past values of military expenditure is
negative in most LDCs because of their poor and limited resources. "

21 See MacKenzie [35: 41-3] for an evaluation of the ‘mulitary-industrial complex’
influence,

22, Moreover, Nordlinger's empirical lindings from the analysis of 74 countries n the
period hetween 1939 and 1962 corroborate his military corporate self-interest argument. Bew
also Ball [3; 39-68] and McKinlay [3%: 69-71] for the same argumenl.

23, For example, the June 1989 coup in Sudan was motivated mainly by the desire 10 end
the armed conflicr in southern Sudan, See Williams [65; 32] and Abdel-Rahim [1: 974]

24, Fuk and ]:hompsun [67: 64]. Note that the Lthiopian monarchy (1941-1974) is not
classified as military in our categorization,

25 In Kenva and Tanzania, the multi-party systems were abolished. They changed 1o
single-party states. Moreover there was no return to civilian governments except in Benin,
Sudan and Uganda for very short periods:

26, Knede [31: 270].
27. See Regional Surveys of the World [47: 459; 1030-2].

28, See Mohammed [40:41)
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29, Initially, | started from an error correction model, but equation (3) below seems to give
the appropriate formulation. Moreover. Dunne & Mohammed [17] estimated equation (3)
fur aggrepate time series data of the whole sample using tests of restrictions. Their resull
shows that levels of income and changes in the GX and XM were the major determinants
of the sample's military burden. See Dunne & Mohammed [17: 7-8] for the estimation
procedures, restrictions and the coefficients of these determinants.

3 Micro-Fit Vax version 1.1, by Pesaran M H. and Pesaran B., (€} 1989 Camfit Data
Limited

31, Seme economists argue that for many LICs, GDP and ratio of government expenditure
o GOF tend o move upward with economic development ( a variant of Wagner’s law), and
hence their melusion in one equation might produce multicollinearity ‘and possible mis-
specification {see Deper & Sen [13]. However, we cxamined the pair-wise correlations
among the two regressors for all countries and it is very Tow, It is above 0.5 for Benin.
Kenya, Niger and Rwanda. Nevertheless, when we delete one of the variables the 1 ratios.
R" and other statistics do not change.

32, This factor was emphasized heavily by two UNECA African economists: Dr, Bakn and
Dr. El-Egaily, in my interviews with them [Addis Ababa, May 1991},

33, This is known as "between" regression in panel analysis [57].

34, The ahsolute size of the armed forces in these countries in 1987 was as follows: Benin
4000, CAR & Rwanda 5000 each; Mali, Niger & Togo with un army of 8000 cach;
Kenya 21.000; and Uganda 15,000, This is compared to 300,000 in Ethiopia; 50,000 in
Somalia; 52000 in Sudan: 40,000 in Tanzania: and 33.000 in Zaire in 1987,

35. Vor the dates and 1ype of these agreements and the scope of the military cooperation
with France, see Dupuy, Hayes and Andrew [18; 70-1, 94-5, 250-1, 31B-9]. A dummy
variahle for Francophone countries was constructed to see the effect of the French alliance
on military burden. The coefficient was nepative but not statistically significant and the
result is cxpected because of multicollinearity (high correlation between this dummy and
M, :

36, For the model description and the estimation procedure, see Kmenta [30: 616-22] and
White & Horsman [63: 133-3]

37, See Mohammed [41] for the Sudanese case,

38. Dunne & Mohammed [17] estimated the above equation with pooled data using OLS
with country-specific dummies. The resilts were similar to those of equation (6) in signs
and coefficients,

34, The lagged military burden was deleted because estimating dynamic models with pooled
data can lead to inconsistent estimates |57).
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40, See UUSACTDA World Military Expenditure and Arms Transfers (198R! 132}, for
an extended definitition and its sources of data,

REFERENCES

[1] Abdel Rahim, M. (1990) " Sudan: The Recemt History " pp, 967-973, in Regional
Surveys of the World: Africa South of the Sahara 1991,

[2] Albercht, A, Emst, D, Lock, P. & Wulf, H. (1976) " Arming the Developing
Countries”, International Social Science Journal, 28(2): 326-440.

[3] Ball, N. (1988} Security and the Eeonomy in the Third World Londen. Adimantine
Press.:

[4] Baran, P.A. & Sweezy, P.M. (1966) Monopoly Capital: An Essay on the American
Economie and Social Order Mew York: Moenthly Review Press:

[5] Cameron, TLR. (1978) " The Expansion of the Public Leonomy: A Comparative
Analysis' American Political Science Review, 72(4); 1243-a01.

if] Chourci, N, & North, R.C. (197%) Nations in Conflict: NationaM Growth and
International Violence. San Francisco: Freeman,

[7] Cusack, T.R. & Ward, M.D. (1981) "Military Spending in the United Stare, Soviel
Union, and the People’s Republic of China” Journal of Conflict Resalution,
253y, 429-69,

[8] Deger 5. (1982) Military Expenditure and Growih in less Meveloped Countrics”
Unpublished Ph.D. Dissertation, Birkbeck College, University of Lomdon,
LK.

[9] Deger. S. (1986 a) Military Expenditure in the Third World Countries: The
_ Feonomic Effects, London: Routledge and Kegan Paul

[10] Deger, S (1986 b)" Feonomic Development and Defence Frpenditure” Eennomiv
Development & Cultural Change, 3501 179.96,

[11] Deger, 5 & Sen, 5, (1983) " Military Expenditure Spin-olfs and LEcopomic
Development Journal of Economie Development, [3(1) 67-85.

[12] Deger, § & Sen, S (1990 a) Military Pxpenditure: The Political Feanomy of
International Security SIPRI, New York: Osford University Press:

122

'—“




Ethiopmn Joornual of Ecopomics, TH2), OGetober 1993

_[13] Deger, 5. & Sen. 5. (1590 by' Military Security and the Fconomy: Defence
' Uxpenditure. in Indin and Pakistan”, pp. 189-227, in Hartley & Sandler
(1990,

[14] Deger, 5. & Smith, R. (1983) "Military Expenditure and Growth in less Developed
Countries” Journal of Conflict Resolution, 27(2) 135-53,

ETS] Deger, 5. & West, R. (1987) Defence, Security and Development, London: Frances
i Miniter

[16] Dunne. JP.  (1990) “ The Political Fconomy of Military Expenditure: An
Inroduction”  Cambridge Journal of Economics, [4{4); 395.404,

[17] Dunne, P. & Mohammed, N.A L. (1992} " Military Spending in Sub-Saharan Africe
An FEeconometric Analysis” paper presented in the Imtemnational Conference
ort "The Economics of International Sceurity”, The Hague, 21-23 May
1992,

(18] Dupuy, TN, Hayes, (1P, & Andrew, ].A. The Almanac of World Military Power
London: Jane's Publishing Company,

19) Dupus, RE. & Dupuy, TN, (1986) The Encyclopedia of Military Histroy from
AS00 B.C. To the Present, London: Hero Books Partnership, Jane's
Publishing Company Limited, .
[20] Finifter AW (1983) Political Science: The State of the Discipline, Washington:
American Politieal  Scicnce Association,

[21] Gregory, P (1874} " Economic Growth, U8, Defence Expenditures and the Soviet
Budget" Soviet Studies, 26( 1), 72-80,

[22} Gyimah-Brempong, K. (198%) " Defense Spending and Economie Crowth in Sub-
Sgharan Africa. An Econometric Investigation " Journal of Peace Research,
26(1) 7990

[23] Harris. G. (1986) " The Determinants of Defence Expenditure in the ASEAN Region”
Jowrnal of Peace Rescarch, 23(1); 49,

[24) Hartman, T_ & Mitchell, 1. {1984) A WORLD ATLAS OF MILITARY HISTORY
1945-1984. |londom: Leo Cooper.

[35] Hess. F. (19859) " Lorce Ranos. Arms lmports and Foreign Ald Receipts in the
Developing Nations"  Journal of Peace Research, 26(4); 399412,

[26] Hewitt, D.P. (1991) " Military Expenditure; Econometric Testing of Feonomic and
Polineal Influences” IMF Working Paper.

123



Nadir Mohammed: Determinants of Militnry Expenditures

[27] HillLlK.Q. (1979} " Military Vs Military Rule: Allocations to Military  Activities”
Comparative Polities, 11(3); 371-7.

(28] Hollist, W.L. (1977) " Alternative Explanations of Competitive Arms Process: Tests
on Four Pairs of Nations " American Journal of Political Science, 21;
31340,

[29] Kennedy, G (1974) The Military in the Third Werld, London: Duckworth,

[30] Kmenta, 1 (1986) Elements of Econometries, Second Edition, London: MacMillan,

[21] Knede, I (1980) " Local Wars 1945-76 " pp.261-83, in Fide and Thee (1980) [eds.].

[31] Kohler, G. (1979 * Towards a CGeneral Theory of Armaments" Journal of Peace
Research. 16{2); 117-35

[32] Leidy, M.B, & Staiger, LW, (1985) " Economic lssues and Methodology in Aoms
Race Analysis" Journal of Conflict Resolution, 29(4), 503-30,

[33] Looney, B.E, (1989) " Internal and External Factors in Effecting Third World Military
Expenditure” Journal of Peace Research, Z6(1); 33-46,

[34] Lotz LR (1970% " Patterns of Government Spending in Developing Countries” The
Manchester School, 28(2) 119-44 %

[35] Mackeneie, D {1983} " Militarism and Socialist Theory" Capital & elass, 19 {Summer
[ 923y 33-73.

[36] Maizels, A. & Nissanke, MK, [1986) " The Determinants of Militurv Hxpenditures in
Developing Countries " World Development, 1409}, 1125-40.

[37) Majeski, 3, & Jones, Dn (1981) " Arms Race Modelling: Causality Analvsis and Model
Specification” Journal of Conflict Resolution, 25(2): 259-85

[38] McGuire, MCA. (1977) " A Quantitative Studv of the Strategic- Arms Race 1o the
Missile Age" Review of Economics and Statistics, 30{3): 323-39,

[39] [",-f{:_'iil[rﬂa}', Bl (1989 Third World Military Expenditure Determinants and
Implications.] ondon: Pinter  Publishers

[40] Mohammed, WAL, (1992) Military Expenditure in Sub- Saharan Afriea: A
Comparative Analysis and cuse Study of the Sudan unpublished Ph 13
Thesis, Cambridge University {TLK.}

[41] Mohammed, N.AT. (1993 " Militarization m Sudan: Trends and Determinants™
Armed Forees & Society, [W3) 411-33

124




Ethlopiun Joumal of Economics, [1(2), October 1993
[42] Nordlinger, C.A. (1970) "Soldiers in Mufti: The Impact of Military Rule upon

Economic and Social Change in the Non-Western States” American Political
Science Review, 6404y 113148,

[43] Nordlinger. E:A. (1976) Soldiers in Politics: Military Coups and Governments,
Englewood Cliffs, NJ: Prentice-Hall,

[44] Qstrom, C. (1977) " Evaluating Alternative Foreign Policy Models: An Empirical Test
Between an Arms Race Model and an Organizational Polities Model”
Journal of Conflict Resolution, 21{2); 239-55,

[45] Peacock, AT, & Wiseman 1. (1967) The Growth of Public Expenditure in the
United Kingdom. London: George Allen & Unwin.

{46] Rapoport, A, (1957)" Lewis T, Richardson’s Mathematical Theory of War" Journal
of Conflict Resolution, 1{3); 249-94,

[47] Regional Surveyvs of the World Africa South of the Sabara, London: Europa
Publicaions.

[48] Richardson, 1.F. (1960) Arms and Insecurity, Pittshurgh: The Boxwood Press.

[49] Rosh, RM. (1988) " Third Woarld Militarization Security Webs and the States They
Frsnare” Journal of Confliet Resolution, 32(4); 671-98. %

[50] Rothstein, B, (1987) " National Security, Domestic Resources Constraints and Elite
Chaoices in the Third World" pp. 140-58. in Deger & West [eds.] (1987

[$1] Russett, B_ (1983) " Intermaional Interactions and Processes: The Internal V. External
Drebate Revisited" in Finifter AW, (1983).

[32] SIPRI (Stockholm  Imternmional Peasee  Researeh Institute), Yearbooks "World
Armament and Disarmament”. New York: Oxford University Press.

[33] Sivard, R.I. World Military and Social Expenditures, Washington D.C.o Warld
Prorities.

134] Sputh, RP- (19771 "Military Expenditure and Capitalism” Cambridge Journal of
Economics, 1(1): 61-76,

[55] Smith. R.P. (1980) " The Demand For Military Expenditure " The Economic Journal,
90 (December: 1980 811-20

[56] Smith, R.P. (1987 " Arms Races " in Fatwell, Milgate & Newman (cds) The New
Palgrave: A Dictionary of Eennomics. Vol.l,

125




e S B

Madir Mohammed: Determinants of Milttary Expenditures

[57] Smith, R. (1992) "Measuring the Effects of Military Spending! Cross-sections or Time
Series?" paper présented in the International Conference on " The
Economics of International Security", The Hague, The Netherlands, May.
2123, 1993,

[38] Summers, & Heston, (1988) " A New Set of International Comparisons of Real

Product and Price Levels Estimates For 130 Countries, 1950 1985" Review
of Income and Wealth, 34(13: 1-26.

[59] Tapnahill, N.R. (1976) " The Performance of Military. Governments in South America
" Journal of Political and Military Sociology, 4(2); 233-44.

[G0] Thee, M, [ed] (1986). Arms anf Disarmament, SIPRI Findings. SIPRI, Oxford
Ilniversity Press.

[61] Thompsen, W.R, {1973} The Grievances of Military Coup Maker, Heverly-Hills;
CA Sage,

[62] Thompson, W.R, (1980} " Corperale Coup-Maker Grievances and Types of Regime
Type" Comparative Political Studies, [2i4); 485-96,

[67

Lt

I White, E.I, Haun, SA. & Horsman, N.G. (1987} Shazam The Econometric
Computer Program, User's Reference Manuval, Canada: University ol

British Columbia, 4

[(4] Whynes, DK, (1979} The Economics of Third World Military Fxpenditure,
London: Macmillan,

[65] Williams, €. {1990) " Politice]l and Social Problems of Development” pp. 19-32, i,
Regional Surveys of the World: Africa South of the Sahara 1991,

[66] World Bank World Tables. London: The Johns Hopkine University Press.
[67] Zuk, G and Thompson, W.HL {19821 " The Post Coup Military Spending: A Polled

Cross-Sectional Time Series Analysis” American Political Scicnce Review,
T6{1} 60-T4



