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ABSTRACT

This paper examines the impacts of military expenditures on various
sectors of the Ethiopian economy in general and on social programs
(education and health expenditures} in particular. Unlike most similar
studies, & medium-sized macrogeconmetric model and a specific
country data set are used lo estimate the impacts of defence
expenditures. The simulation results indicate that an increase in
military expenditures adversely affect output growth and the current
account balance. The results also show that there was a trads-off
between military expenditures and social programs.

1. INTRODUCTION
1.1. Dbjective

Due o the significant increases in military expenditures in many LDCs, the impact of
defence expenditures has attracted the attention of economists in recent years. In
particular, this interest gained momentum following Benoit's 1878 conclusion
regarding the refationship between defence spending and economic growth. In this
study, Benocit (1878: 271) concluded that, '[clontrary to my expectations, countries
with a heavy defence burden generally had the most rapid rate of growth, and those
with the lowest defence burden tended to show the lowest growth rates’, This
conclusion, according to Grobar and Porter (1889:318), '[s]hocked development
economists by presenting positive cross-country correlations between military
expenditure rates and economic growth rates in less developed countries (LDCs)"
Cansequently, scrutiny of the methodology and the results of the study intensified.
Specifically beginning the early 1880s, various studies have examined whether such
an allocation of resources negatively affects the performance of the economies or not,
and if so to what extent. Such studies include: Lim (1983), Frederiksen and Looney

" The author is a visiting lecturer in the Departmant of Economics, Chancellor Coliege, University of
Malawi. The final version of this article was submitted on February 1989,
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(1983), Nabe (1983), Faini, Annez and Taylor (1984), Deger (1986), Weede (1986),
Gyimah-Brempong (198%a), Grobar and Porter (1989), Stewart (1991), Grobar and
Gnanaselvam (1893), and Knight, Loayza, and Villanueva (1996), to name a few.
These and most other similar studies are carried out using cross-section data (multi-
country studies), and focus on the impact of military expenditures on economic
growth,

But as Chan (1985: 35) in his survey of the literature noted, '[tlhere are definite limits
in the extent to which cross-sectional analyses of aggregate data can inform us about
the complex causal interactions that characterise the relationship between military
spending and economic performance’. That is, in addition to multi-country tests,
country-specific interactions between defence spending and other economic
aggregates are required. In contrast to most studies, therefore, this study has three
main objectives: First, to examine the effect of military expenditures on output growth
and other macroeconomic aggregates using a specific country data set. second, to
asses possible trade-offs between military expenditures and social programs,
especially expenditures on heaith and education; and the third, most important
objective is to examine these issues in an integrated macroeconomic framework.
Such an approach has two distinct advantages: First, using a specific country data set
limits the prevalence of potentially offsetting interactions, as is usually the case in
some cross-sectional analyses, second, examining the issue in an integrated
macroeconomic framewerk helps identify the transmission mechanismgnd the impact
of military expenditures on various sectors of the economy. Accordingly, this study
uses @ medium-sized macroeconometric model to address the above issues. The
study Is organised as follows: After giving descriptive background on the size of
military expenditures in the next sub-section, a brief review of previous studies and an
outline of the model used in this study are presented in the second section. And
simulation and conclusions of the study are presented in the third and fourth sections,
respectively.

1.2. The Relative Size of Military Expenditures in Ethiopia

Successive Ethiopian governments have played a significant role in the Ethiopian
economy, This is particularly true beginning the mid-1970s, after the then new
govemment adopted a 'socialist’ economic development path. Following such policies,
both the share of public expenditures in GDP and degree of intervention significantly
increased, Public expenditures as a percentage of GDP increased from 13 percent in
the 1960s to 34 percent in the 1980s. Such an expansion of government expenditures
was taking place in the absence of any increases in government revenue. On average,
government revenue only covered about 67 percent of total current government
expenditures between 1975 and 1988. Consequently, the central govemment budget
deficit as a percentage of GDP increased from a low of about 1 percent in the 1960s to
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about 8 percent of GDP in the 1980s. By 1890 it reached 17 percent of GDP,

Ethiopia's military expenditures and arms imports as a percentage of GNP (see Fig. 1.1)
were lower than the all-Africa average until 1974. Beginning 1975, however, both the
level of military expenditures and the size of the armed forces significantly increased. By
1980, domestic military outlays (excluding foreign military aid) as a percentage of GNP
reached 9.7 percent while the all-Africa average was only 2.9 percent. That is, over the
decade (1971-1980), domestic military outlays in Ethiopia increased by 262.5 percent
compared to only 3.6 percent for the all-Afica average. On the other hand. the
respective growth rates in per capita GNP, during the same period, were 1.7 percent
and 6.6 percent. This pattern of military expenditures continued during the 1980s.
Ethiopian domestic military expenditures as a percentage of GNP averaged roughly
twice that of the all-Africa average between 1981-1987' | while the average standard of
living deteriorated (negative growth rate of per capita GNP) in both Ethiopia and in all of
Africa on average.

Figures 1.1 and 1.2 also indicate a similar picture regarding the level and changes in
military expenditures in Ethiopia relative to the all-Africa average. Military expenditures
as a percentage of the central government budget (Fig.1.2) and arms imports as a
percentage of total exports (Fig. 1.3) have been higher in Ethiopia than the all-Africa
average. This is probably because Ethiopia had a well-established domestic army while
most of the rest of African countries were under colanial rute, Cansequertly, Ethiopian
domestic military expenditures as a percentage of the central government budgets were
almost twice the all-Affica average between 1971 and 1974, After 1874, military
expenditures as percentage of the central government budget dramatically increased in
Ethicpia relative to the all-Africa average. By 1887, it increased to 24 percent while for
all-Africa it was only 13.1 percent. Compared to 1874, this represents an increase of
725 percent and 18 percent, respectively. Similarly, between 1974 and 1887, arms
imports as a percentage of total exports averaged 13.2 percent perannum for all-Africa,
while that of Ethiopia reached 158 percent of its total exports. Given that the main
source of foreign exchange is export earnings and the scarcity of foreign exchange,
such an allocation of resources suggests a high opportunity cost in terms of say,
forgone imports of intermediate inputs,

In additicn to the material resources allocated for military purposes, the size of the
Ethiopian armed forces also grew between 1971 and 1987. As shown in Figure 1.4,
hetween 1976 and 1987, the size of the armed forces per 1000 inhabitanis in Ethiopia
was twice the size of the sll-Africa average.

The extent to which military expenditures in Ethiopia were much higher than for the

| Editer's Note: Just before the 1998 Ethio-Eritrean conflict, this figure has considerably declined to around
2% of GDP.
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all-Africa average |s more apparent from Table 1.1, The level of Ethiopian GNP per
capita averaged about 17 percent of the all-Afri-a average per annum betweesn 1871
and 1887 But during the same period, domestic miitary outlays as a percentage of
GNP and as a percentage of cenfral government budget, arms imports as a
percentage of total exports, and armed forces per 1000 Inhabitants averaged 164,
202, 1643, and 154 percent of the all-Africa average, respectively. When military
outlays as a percentage of GNP and as a percentage of central government budget
are weighted by relative GNP per capita (Ethiopian values relative to the all-Africa
average), the respective Ethiopian cutlays were 847 and 1172 percent of the all-Africa
average. That is, for-equivalent GNP per capita Ethiopia was allocating 9.5 dollars, on
average, for military purposes for every dollar allocated by the all-Africa average.

Due to the seventy of the internal confiict, therefore, Ethiopia allocated more
resources, both human and matenal, for military purposes than the average for all of
Africa. Clearly, this significantly contributed to both the overall public expenditures and
hence the total government debt directly. Given that most of the military eguipment
was imported, and therefore competing for scarce foreign exchange resources that
could be used to import intermediate inputs, what was the impact of such an allocation
on the growth of output? Further, how did such & big increase in military expenditures
affect various sectors of the economy? And was there a trade-off between defence
expenditures and social programmes?

%
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MILITARY EXPENDITURES AS A PERCENTAGE OF GNP: ETHIOPIA AND ALL AFRICA
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ARMS IMPORTS AS PERCENTAGE OF TOTAL EXPORTS
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Table 1.1. Miitary Outlays Relativa to the lﬂaﬂfﬂﬂlwir

ETHIOPIAN GNP PER, CAPITA, MILITARY EXPENDITURES
CENTRAL GOVERNMENT EXPENDITURE, ARMS IMPORTS
AS A% OF TOTAL EXPORTS AND ARMED FORCES PER 1000
INHARITANTS RELATIVE TO TOTAL AFRICAN AVERAGE (%)

TEAR 2 ] 4 5 7
Ta71 18 6 ] 955 174 58 218
1972 18 53 451 778 144 68 207
1573 18 70 363 B3 18 B4 211
1574 7 73 433 74z 125 57 218
1875 17 E 774 1205 204 B2 385
1878 15 144 TH 1357 = 78 328
1877 18 183 ) 1518 247 221 2135
1478 15 150 ) 1277 202 227 3878
1579 16 780 ) 2400 388 218 B23
1680 17 334 1812 2319 406 238 2306
1881 18 178 1014 1167 705 187 1288
1682 T8 182 1001 1075 135 200 1583
1952 % 181 B3 T8 137 152 Z007
1684 Ta 187 BOE () 188 745 2857
1885 17 181 1149 520 153 177 3235
1986 17 183 1053 965 167 209 1231
887 18 158 1078 550 183 200 2827
Avarage 17 164 a4y 1172 202 154 1643

Formula: () relative measure - (value | value) 100 (i) GNP per capis wolghted measures -

{valuefvalie}* (GNPAGNPE) 100, where superscripts' A and E represent total Africs snd  Ethiopin, respectively snd
GNP is GNP per capita.

Relatve GNP per capita
. Relative domestic méitary outfays to oulpit ratic.
. Relative domaestic military outiays o cutput ratio weighted by GNP per capita.

. Relative domestic military owtiays to total central government budget.

Relative armed forces per 1000 inhabitants,
. Relative arms imports as a ratio of total axports.

1
2
3
4. Relative domestic military cutiays to total central government budget weighted by GNP per capita,
5
&
F

2. THE IMPACT OF CHANGES IN MILITARY EXPENDITURES

2.1. A Brief Review of Previous Studies

As stated earlier, despite various efforts, the answer to the above stated questions
and the overall evidence regarding the net impact of military spending on economic
growth to date is mixed, at best. For instance, among the above cited studies, Benoit
{1978), Frederiksen and Looney (1983), Weed (1986), and Stewart (1991) concluded,
using a single equation model and a multi-couniry data, that there is a positive and, In
many cases significant, relationship between defence spending and economic growth.
The main arguments given to defend these results are based on the familiar
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Keyneslan explanations and technological spin-offs. That is, an increase in military
expenditures leads to an Increase in demand and hence to an employment of
otherwise idle resources. Further, since the military sector is more modernised
relative to other sectors in LDCs, this will lead to an increase in skill level and other
positive externalities to the economy at large. Studies by Lim (1883), Faini, Annsz and
Taylor (1984), Deger (1986), Gyimah-Brempong (1989a), Grobar and Porter (1989),
and Knight Mohammed and Suleiman (1584), Loayza and Villanueva (1936) on the
other hand, indicate negative relationship between military expenditures and
sconomic growth, According to the last set of studies, the main reason why economic
growth and defence spending are negatively related is due to the opportunity cost of
allocating scarce government resources for military purposes, instead of say for
investrment and other forgign exchange-starved sectars

Amang the above citea studies, that of Nabe (1883), Gyimah-Brempong (1888a) and
WMohammed and Suleiman (1994) deserve special attention due to their focus on the
African economies. The first two studies used cross-sectional data of African
countnies. The methodologies used, sample peried and country coverage, however,
differ. Mabe (1983) used co-variation and path analysis to test the relationship
between military expenditures and econemic development over the sample period
1967 to 1976 On the basis of pooled data of 26 African countries, Nabe (1983 584)
conciuded that, [tlhere i a repeated absence of co-variation between military
expenditures and economic development.. [therefore] the weight of our statistical
evidence is contrary to the proposition that military expenditures have ¥ositive effect
on development. Gyimah-Brempeng's study is extensive both in terms of country
coverage (39 African countries) and the length of sample period (1873 to 1883) as
compared to that of Nabe (1983). Gyimah-Brempong (19822) estimated a four-
equation simulianecus madel using the three stage least square method with defence
burden (military expenditures to GDP ratio) as one of the explanatory variables. His
results indicate that a unit increase in military expenditures would have a negative
multiplier impact of 0 12 on GDP, Gyimah-Brempong (1889a: 79), therefore concluded
that, ‘[tihe implication of this result is that African countries cannot use increased
deferice spending to simulate economic growth because there is a trade-off between
high defence burden and economic growth’

Studies that have examined the trade-offs between military expenditures and social
programs are relatively limited, particularly in the less developed countries. In the
African context, Gyimah-Brempong (19890) examined a possible trade-off between
defence spending and social expenditures (expenditures on education, health,
housing and other social services) using a utility maximisation mode! and three stage
ieast square estimation technique. His study covered 20 Tropical African countries
over a 10-yaar peried (1973-1983) The eslimated results indicate that there is a
significant budgetary trade-off between military and social expenditures, That is, an
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increase in military expenditures negatively affects spending on social programmes.
Similarly, Mohammed and Suleiman (1994) examined the same issue as applied to
the case of Ethiopia using simple correlation and a regression equation. Their findings
indicate that there was indeed a negative relationship between defence expenditures
on the one hand and education and health expenditures on the other.

Z2.2. Model Specification: Basic Atiributes

In addition to the relevant identities and definitions, the basic model' used to examine
these issues contains twenty-two behavioural equations pertaining to four sectors of
the economy. These sectors include: output supply, labour demand, domestic
aggregate demand and external sectors. Within the aggregate demand category,
government expenditure is disaggregated into total expenditures, expenditures on
education and expenditures on health services. Military expenditure as ratio of GDP is
one of the explanatory variables in the equsations for health and education
expenditures. Another equation is also specified for arms imports as one of the
components of import demand to account for possible trade-offs between military and
non-military impaorts.

In broad terms, the model is specified along the lines of the structuralist hypothesis in
which supply constraints dominate economic activity. For instance, due to the
importance of resource constraints on the supply side of the economyg an effort is
made to incorporate the role of capital and intermediate inputs on output supply. In
brief. consistent with the dominance of supply constraints and the subsistence level of
the economy, the workings of the model are structured as follows: Export eamings are
the main sources of foreign exchange (capacity to import), which determines the level
of imported inputs (both military and non-military goods), The level of imported
production inputs determines the level of capacity utilisation, which in turn determines
actual output directly and via its impact on the utilisation of domestic inputs indirectly.
The level of output, in conjunction with government policy in the financial sector,
determines both the level and the composition of aggregate demand. As the military
government increased its defence expenditures, therefore, it is likely to affect the level
of aggregate demand and alter its composition as well. The role of aggregate demand
is to determine the allocation of available output between its various components. This
aliccation will influence and be influenced by the behaviour of the financial sector, and
will determine the external balance via patterns of expenditure (domestic goods vs.
imports), growth (consumption vs. investment) and hence will indirectly influence
output.

The main data sources used to estimate the model are various official publications of
international agencies, and published and unpublished government reports, Where
choice is available, however, data from international agencies are used to maintain
consistency in updating and facilitating comparisons over time. The primary data

9
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sources include: International Financial Statistics, Government Financial Statistics,
and Balance of Payments Yearbook published by the International Monetary Fund
Yearbook of National Income Statistics and World Tables published by the United
Nations. Additional data from the National Bank of Ethiopia and the Ethiopian
Statistical Office were also used to supplement the international data sources.

3. ESTIMATION AND SIMULATION RESULTS

To estimate’ the impact of military expenditures on various sectors of the Bconomy in
general and social programs in particular, the basic model is re-simulated by
incorporating the following changes: (1) real military expenditures are kept at 1973
level and any deviation from this level is treated as additional injection to the supply of
nen-military goods and services; and (2) the size of the armed forces is also kept at its
1873 level, and the additional members of the armed forces are included as part of
the total labour force®. The main objective of the policy design is then to answer the
question of how the economy would have performed had the government kept its
military expenditures and the size of its armed forces at their 1973 level. It should be
noted that the per capita GNP weighted military expenditures, as ratios of GNP and
total central government budget, were much higher in Ethicpia relative to the all-Africa
average even in 1973, An increase in military expenditures above the 1873 level,
therefore, should suggest that military expenditures in Ethiopia was excessive, on a
GNP per capita basis, even by African standards, which are considered relatively
high.*

A positive increase In any endogenous variable as a result of the incorporated
changes would indicate that the increase in military expenditures after 1974 had a
negative impact on the endogenous variables concerned. A comparison of the basic
simulation (control run) and the results obtained after incorporating the above
changes are summarised in Tables 1.2to 1.4

As can be seen from Table 1.2. a reduction in military expenditures and the size of the
armed forces would have increased, on average, total output (RY) and sectoral
outputs (agricultural output - RAQ, and manufacturing output - RMO). Consequently,
private consumption (RC) and investment expenditures (R1), in Table 1 3, would have
alsa increased. For instance, manufacturing output, agricultural output and total output
would have increased, over the sample peried, by about 0.3, 0.1 and 0.75 percent per
annum, respectively, If the size of the armed forces and the ratio of military
expenditures to total output had been maintained at their 1973 levels. Private
consumption and investment would also have increased by 0.75 and 0.6 percent,

' Editer's Note: Estimation of modsl parametars using the new fime sanes approach is nat carmied out
owing to shonage of lenger series.  Since the model s used for simulation purpose, the model's weakness
in this respect i1s cpenly acknowledoed and considered not 1o be delanmental,

10



Ethiopian Journal of Economics. Volume ¥V, No. 2, Ocltober 1996

respectively, This is because reductions in military expenditures and the size of the
armed forces affect the output sector by increasing the capital available for investment
purposes and adding to the labour force engaged in production. It is worth noting that
the increases in output due to an increase in the labour force, both expressed as per
unit of capital, are modest. This indicates that labour shortage is not a serious
problem for such economies,

With regard to the possible trade-off between military expenditures and social
programs, both expenditures on education and health (as ratios of GDP) would have
been higher if military expenditures had been kept at the 1973 level. Due to the
negative relationship between military expenditures and expenditures on education
and health, military expenditures were increased at the expense of social programs
{education and health, in this case). As indicated in Table 1.3, expenditures on
education (RGEE) and on health (RGEH) would have increased, on average, by
about 94.1 percent and 86.5 percent, respectively, over the simulation period. The
significant portion of the increase in military expenditures could not be financed
without sacrificing other government programs, especially programs with relatively
large budget shares like education and health.

Table 1.2, The Impact Of Defence Expenditures

The impact of Reduectionsin Miltany Expendiures
Deviations Fram Control Rumn - %

YEAR CUR RAD RMO RY IT RMCD T RMCND
1873 -0.02 .00 0.25 «0,03 022 0.0% 0.0
1074 001 0.02 .28 .06 40.03 -0.04 0.00
1675 0.3 0.02 0.8 0,34 1.83 0.m 0.00
1978 0.07 0.08 020 0.32 0.7a 0.1 0.0
1977 0.25 on .48 0.90 225 013 001
1978 089 an 058 1.76 B8.21 0.28 .02
1973 [ 0.1z 0.32 1.50 B 82 081 .04
1880 0.53 o1t 0.28 1.20 5.44 087 0,04
1861 0:23 011 an 0.8t am 0.55 0.04
1982 o7 011 028 o7 258 0.40 003
19683 .18 .08 0.28 .58 237 0.3 0.0z
1584 0.08 012 020 054 1.42 0.25 .oz
1985 o2 0.15 028 Q.73 2024 0.22 o.nz2
1986 049 0,14 0,30 087 ae nar 002
1987 050 0.17 -0.05 0,85 3.85 a7 0.0z
Average 0.31 a.09 0.30 075 2.88 0.28 0.02

11
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Table 1.3. The Impact of Defence Expandituras

Tha Impact OF Reductions In Military Expenditures
Daviations From Contral Run - %
Deviationz From Control Run - %

YEAR RC Rl RGEE RGEH RG P RJ(EO
1873 -0.02 =10 -0.56 4,52 .02 0.18 0.08
15974 0,06 0.00 7.20 11.61 0.02 0.1 -0.05
1975 0.3 0.52 14.30 18.04 0143 -1.54 o7
1976 0.30 .21 21.43 24.45 0.09 -0.46 0.21
18977 87 AT 44 45 44 81 0.18 -1.74 0.80
1978 1.74 1.11 8013 84.08 0.23 -7.51 333
1978 1.52 1.01 128.35 116.02 0.a7 -5.58 2.94
1980 1.23 0.50 143.57 128.52 0:03 -5.32 2.40
1981 0.81 0.35 137.58 123.60 0.07 -3.07 1.40
1982 0.70 1.07 138.82 124 63 0.16 -2.28 1.05
1983 0.58 0.65 13662 122 .82 0.08 -217 1.00
1984 0.52 052 140.03 125.62 0.10 -1.08 0.51
1985 07o 0.37 134.44 i21.03 0.14 -1.81 0.83
1986 0.ay 0.52 133.70 120.42 010 -3.52 1.81

1987 093 .41 141.94 127.18 0.13 -3.43‘.‘; 1.57
Avaraga 0.75 0.58 9413 85.49 010 -2.68 142
wheare
RC = real private consumption
Rl = rgal investmeant expenditures
RGEE =rgal govermment expanditures on education to output ratio
RGEH = real government expanditures on health fo output ratio
RG = raal government expanditures
P = domastic cansumer price index - 1285=100
RXCOF = real exports of coffes

12
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Tablo 1.4. The Impact of Defence Expenditures

The Impact Of Reductions In Military Expendiiures
Dewviations from Conlrol Run - %

YEAR RX REHE RXOSN RMNT RGUN RMFL CA
1973 -0.03 -0.18 0,22 025 0.00 -0,78 5,88
1974 0,02 -0.11 -0.14 032 5547 -18.55 138,63
TO74 -0.02 0,71 014 0.32 5847 -18,55 138.53
1875 028 1,53 1.87 0.38 -74.50 -25.38 -58.30
1878 0,08 0.48 0.58 =008 859,16 -31.30 B24.02
1977 0.30 1.72 211 0,40 -87 12 -45 73 157.64
1878 1.25 .03 B.55 053 -87.12 274 158.17
1878 1.10 822 .57 1.30 -87 63 -70.89 154,43
1930 083 509 6:20 1.02 87,38 -73.44 1B5.47
1881 0.52 3.00 3.68 -0.B5 3738 7253 167 42
1982 0.39 225 2,74 -0.23 ] -T273 202,45
1983 .37 214 2.81 015 8351 <72.39 2418
1984 018 1.09 1.3 -0.14 -87.3% -72.82 212,41
1885 0.31 178 218 .08 -8 45 -F2.03 126,70
1988 060 343 418 00a -28,45 7181 150,82

0 1e87 .58 3,34 4.08 0,48 -58. 84 -73.20 134535
| Average 0.45 253 3,15 022 -85.85 -56.38 11.58
whesr.

RX = lotal real expaorts

RXHE = real exparts of hides and skins

RXOS = real exports of oif seeds & nuts

RMNT = real impests of intermediate inputs

REGUN = real arms impons

RMFL = real imports of fugd and lubricants &5

CA = curmen| account balance

As can be seen from Table 1.2, a reduction in military expenditures and the size of the
armed forces would have increased. on average, total output (RY) and sectoral
outputs (agricultural output - RAQ, and manufacturing output - RMO), Consequently,
private consumption (RC) and investment expenditures ( Rl}, in Table 1.3, would have
also increased. For instance, manufacturing output, agricultural output and total output
would have increased, over the sample period, by about 0.3, 0.1 and 0.75 percent per
annum, respectively, If the size of the armed forces and the ratio of military
expenditures to total output had been maintained at their 1973 levels Frivate
consumption and investment would alss have Increased by 0.75 and 0.6 percent,
respectively. This is because reductions in military expenditures and the size of the
armed forces affect the output sector by increasing the capital available for investment
purposes and adding to the |abour force engaged in praduction. It is worth noting that
the increases in output due to an increase in the labour force, both expressed as per
unit of capital, are modest. This indicates that labour shortage is not a serious
problem for such economies

With regard to the possible trade-off between military expenditures and social
programs, both expenditures on education and heaith (as ratios of GDP) would have

13
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been higher if military expenditures had been kept at the 1973 level. Due to th:
negative relationship between military expenditures and expenditures on educatior
and health, military expenditures were increased at the expense of social program.
(education and health, in this case). As indicated in Table 1.3, expenditures on
education {(RGEE) and on health (RGEH) would have increased, on average, by
about 94.1 percent and 86.5 percent, respectively, aver the simulation period, The
significant portion of the increase in military expenditures could not be financed
without sacrificing other government programs, especially programs with relatively
large budget shares like education and health.

Further. a reduction in arms imperts (RGUN in Table 1.4} in the mid-1970s would
have had a significant positive impact on the current account balance. The current
account balance (CA in Table 1.4) would have improved by about 11.6 percent, on
average, if the government had kept its military expenditures at its 1973 level, This
result probably is not surprising since most of the arms, vehicles and other related
army requirements are imported. More specifically, a reduction in military
expenditures would have decreased arms imports and imports of fuel (RMFL in Table
1.4} by 86.2 and 56.4 percent per annum, respectively, while all exports would have
slightly increased on average, over the simulation pericd. The increase in expors is
due o an increase in excess supply, which reduces the supply and demand gap,
which in turn decreases domestic prices leading to an increase in the real exchange
rate (depreciation), .

It should be noted that due to the differences in modelling approaches and the data
set used, one cannot directly compare the quantitative magnitudes reported in this
studies with most of the studies reviewed earlier One of the few exceptons o this
approach is the study by Grobar and Gnanaselvam (1893) which examined the
effects of defence spending on the Sri Lankan economy. Using Srj Lankan data from
1960 to 1988, they estimated the effect of military spending on investment. On the
basis of their estimates, Grobar and Gnanaselvam (1993 403) concluded that, given
a fixed Incremental capital-output ratio (ICOR) of 2.5 a 3.8 percentage poinf increase
in military spending would lead to a 5.5 and 2.2 percentage points decline in
investment ta GDP ratio and in GDP, respectively. Clearly, the results obtained in this
study are gualitatively similar to that of Sri Lanka, and the impact of military spending
on the growth of output, in particular. is of the same order of magnitude. Further, In
terms of broad qualitative indicators, the results of this study are consistent with the:
studies that found a negative relationship between military expenditures and
economic growth and with those that found a trade-off between defence spending and
social programs. This is particularly true in the case of studies that used African data
exclusively Of particular interest in this regard is the study by Mohammed and
Suleimar (1994) who used Ethiopla as a case study. Even though their approach is
slightly different than the one used in this study, their results are consistent with the
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above reported results. More specifically, they indicate that a unit increase in defence
expenditures leads to about 13 and 3 percent decrease in education and health
expenditures, respectively. Military expenditures in Ethiopia exceeded that of African
average by a wide margin, particularly since the mid-1970s, while its GDP per capita
and its growth were amaong the lowest in the continent. It is not surprising, therefore,
that military expenditures in an economy with limited resources would have an
adverse effect on economic growth and a significant trade-off in terms of other social
programs.

4. CONCLUSION

The comparative actual data and the simulation results indicate that military
expenditures in Ethiopia negatively affected the performance of the economy. In
summary, the results of this study indicate that an increase in military expenditures
decreased total and sectoral outputs, components of aggregate domestic demand,
expenditures on education and heaith (indicating the existence of a budgetary trade-
off}, Increased arms imports, and worsened the current account balance,

The policy implications of the above results are obvious. To the extent that military
expenditure adversely affect economic performance, at least in the least developed
countries, governments may have to rearrange resource allocation priorities away
from defence expenditures. This is particularly essential in countries #ke Ethiopia
where military expenditures increased at the expense of investment in human capital
{education) and health facilities. Whatever the nonecenomic arguments might be, the
results of this study and many others indicate the high opportunity cost of military
expenditures. Such expenditures, therefore, cannot be justified on the grounds of
stimulating aggregate demand since such expenditures lead to direct budgetary trade-
offs and create supply bottlenecks by competing for the scarce foreign exchange
resources.

Unavailability of data preclude projecting the likely economic impacts of the pending
an all out Ethio-Eritrean war, but it is likely to have a significant negative effect on both
economies which just started some signs of recovery from years of devastation.
Preliminary evidence supports this conjecture as there is already a significant shift in
allocation of resources to the war effort at the expense of productive use of such
resources.
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NOTES

' For brevity, model structure, estimates and their statistical attributes are not given in the annex, [nterested readers
could obtam the complete model by contacting the author,

:'Im:!udmg the excess malitery: personne] into the labour force may seem o contredict the common assumpiion of
excess supply of labour i such economies. Bul sinee most of the people called for military service were the
most productrve members of the work force and whatever anderemployment that might have existed was

adjusted by capacity utilisation, any sdditional recruitment for military service should represent a decrease in
the effective lahour force - especially in the non-agncultural sector

"For nstance, according to Sivard (1985 14, military cxpenditures 45 a percentage of GNP for Latin American
countrigs was only 132 percent of GHE, which is lower than the all-Africa average
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ANNEX: THE MODEL

The model specified and estimated results are reported below. This will serve as 3 supplement to
the paper. This is one version of the model used in forecasting (simulating) the results included in
the paper. Additional equations and other versions are also available (can be obtained for the
author) but do not change the basic results.

A1, MODEL ESTIMATION

A1.1. SYSTEMS ESTIMATION (2Z8LS)

EXOGENOUS VARIABLES: COFPI, D1, MP, MPI, POP, RF, RFR. RGR, RMILEX1,
RMS. RTGE, RWR, T WWPI, WY, XP|, XPK.

AT1.7.1. OUTPUT SUPPLY

b

[ RY f STR]
— = 6.01+0.79 ~ 019D,
In| RI_,CAJ 6.01+ '”LRF{:-A,I 019D,

(24.01) 155 (3.3) (1]

R =094 DW = 057 p=088 SSE=008 V=178 %

W CLIR ) = RMNT, ) | RMS, _
_s',.;({_.f_m_u.:uw.%m[ /E__,L_H}_]+ﬂ.12£,n( /m) r

{0.14) (2.51) {2.66) [2]
+048Ln(CUR | )-075

(3.08) (4.72)
R =082 DH=049 SSE=009 ¥ =010

La| RAO) = 610 +126 Ln( LAFT) + 0.07 Ln(RF., ) - 0.047
(8.18)  (B.38) (4.68) (5.73) 31

R*=.075-DW.=16 p=-013--55=02].-F-=-880
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Ln( RMO) =1.84+0.46 Ln( LM ) +0.26 Ln( RMNT') +0.44 Ln( RFCA)
(2.19) (2.69) (2.17) {4.45) [4]

R?=051 DW.=085 p=071 SSE=021 ¥V =72

Ln(RC) =052+ 092 Ln(RDY)+0.01Ln(RC.,)
{1.55) (25.83) (1.2) [51

R*=-097-Dh.=21 SSE=0.02 I:’-=~929

Ln{ RMCD) =302+ 026 Ln ((‘w LHER :'-’-2%]

{6.35) 14.71}
~0.70- Log MPL/) ~0.027
(1.72) (1.22) %

R2.=031-DWo=278SE-=265¥:=-500

Ln( RMCND) = 508+ 002 Ln(RDY, )~ 149 Ln MP1/) + 0047
(2065 (0.61) (7.09) (5.44) 71

R? =070 DW.=16 p=015 SSE=071 ¥ =573

IT=-173.76+0.09Y +311ET]
(4.96) (6.40)  (3.13)

R7 =098 DW.=15 R?.=-098-DW.=15 [8]

=025 SSE=35690 ¥ =589.05
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Ln(RG) =497+ 0.00ALn(RY)+ 033 La( RIT) + 0,027
(4.35) (0.14) (2.00) (4.75)

RL=4070-D.W;=:18:SSE =011 ¥-=-755

Ln( RGEE) =347~ 044 Ln( RMILEX )+ 0.04 ALn(RY) + 0.58 D1
2118) (10.23) {4.33) (1.05)

RE=082--DW:=-220-S5E =-035-Y-=-175
Ln( RGEH) = 213~ 038 Ln( RMILEX )+ 0.03ALn(RY) + 048 D1
{19.38) {13.98) {2.53) f?,ﬂﬁ}

R =01 DW= 230885 = 016--¥-= 062

Lr(RI)=439-029Ln(RER)+051La({RFCAL,)

(10:55)  (3.20) (7.38)
+0.64ALn( RY)+0.08ALA( P)

(8,22) (2.29)

R? =077 D.W.=16 p =020 SEE=022 ¥=739

Ln( P)=0.71-005RGAP, +0.70Ln( MPI)+0.09Ln(P,)
(3.568) (3.84) (7.58) (1.91)

R =095 D.h=220 SSE =009 ¥ =380
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EXTERNAL SECTOR

Ln(RX)=320+137Ln(WY)-0.63Ln{ XPI) + 017 Ln( RER)
(3.88)  (5.55) (7.63) (2.56) [14]

R?=076 DW.=15 p=023 SSE=012 ¥ =680

Ln( RXCOF) = 352 + 065 Ln(W¥)+ 0.10Ln( XPK)

(1.82) (1.47) (2.41 [15]
+0.28 Ln( RER) - 0.12 Ln(COFPI)
(1.98) (1.58)

R?=037 DW.=21 SSE =056 ¥ =628

Ln(RXHK) = —867 +4.04 Ln(WY) - 138 Ln{ XPI)+ 1.01Ln( RER)

(2.86) (4.18) (4.23) (3.77) (18]

R?=046 D.W.=118 p=032 SSE=19 Y =468

Ln( RXOSNY = —5.68+ 230 Ln(WY) - 0.04 Ln( XPI) +128 Ln( RER)

(1.79)  (3.05) (8.27) (4.97) [17]

R2=090 DW.=16 p=021 SSE=200 ¥=1371
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Ln(RMNT) = 613+ 020 Ln( RMO) - 055 Ln MPL/,)

440y (094 4.78
~027In(RFCA )+ 032Ln(RX_,) [18]
(2.94) (3.72)

RY=050 D.W.=170 SSE=014 ¥=776

Ln(RMFL) =126+ 006 Ln( RDY |} — 088 La{ MP1/ ) + 0.60 Ln( RMILEX
l P

(2.91) (1.28) (3.12) (5.64) [19]
R7 =087 D.W.=220 SSE =250 Y =611

Ln{ RGUN)=1202+232Ln{ MP)-123D]
{11.64) (7.14) {2:27) [20]

R =074 DW.=150 p=020 SSE=1209 ¥ =514
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IDENTITIES AND DEFINITIONS

RY = RRY"RFCA i24)
f = {RY"P}100 (25)
QY =Y - AD- MO {26)
AL = {RAQPY00 {27}
MO = (RMO*PY100 (28)
STR =STR1"CUR {29}
RFECA = {RFCANCUR) {30}
FCA = (RFCAP)(100 {31)
RDY =RY-RIT (32}
RIT = ({(IT100WP (33}
oY =¥-_IT (34}
oC = PG - MCD - MCND (35)
PC = (RG'P)100 (36}
MCD = (RMCD*P)/100 (37
MOND = (RMCND*PY/P (38)
[ = (RI"PM1GD % (39)
ROG = RG- RGEET - RGEH1 - RMILEX1 ()
RGEE? =RGEE"RY (41}
RGEH1 = RGEH'RY 42}
GEE = (RGEE1*Py100 (43)
GEH = (RGEH1"FI100 (a4
G = (ROG*P)M00 145)

=GEE + GEH + MILEX + OG5 (465)
% = (RE*XPI100 47
0x =¥ - XCOF - XHK - XOSN (48]
XCOF = (RXCOFCOFPIM00 {49)
KHK = (REHKXPINI0O 150
XOSN = (REOSN"XPI100 {51)
T = XCOF + XHK + XOSN + OX + GR (52)
™ = MCD + MCHD + MNT + MFL + GUN + OM (53}
MMT =jH,1'v1NT'!'.-1F'I:|.f1CICI (D4}
MFL = (RMFL*MPI 102 {55)
GUN = (RGUN*NMPI100 (56)
MT =TM - GUN (57
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AP = MPIP (58)
RER = (EXR"WWP/P (58)
¥1 =PC+G+1+TH-TM (BO)
GAP =¥-¥1 (61}
RGAP = (GAP/P)*100 (62)
CA =TH-TM (63}

LIST AND DEFINITHONS OF VARIABLES
M.B: all real variables are in 1985 prices.

A, ENDDGENOUS VARIABLES

AD = agricultural cutput {nominal) - million Bir

AP = ratic of import fo domestic prices (MPLP}

CA = gurrent account balance - million birr

CUR = capacity utilzation rate (RMCHCMO)

Bl = privata consumption expenditures on domestic goods - million bir

GAP = gap between aggregate expanditures and total eutput (nominal) as a
ratio of nominal output

GEE = government expenditures on education (nominal}- millien bire

GEH = government expanditures on health {mominal)- mitlion birr

GLUN = nominal @ms imports - miliion birr

I = nominal investmen expanditures - Million bir %

IT = indirect taxes - milllon bire

LAF] = agriculteral labor force index (1980=100)

LM = |abar force in manufacturing-thousands of individuals

MCD = impors of consumer durables (nommal) - million bire

MCHD = impons of consumer non-durables (naminall- milkien bir

MFL = imports of fuel and lubricants (nominal) - million birr

MMNT = imports of infermediate inputs (nominal} - million bir

MO = manufacturing cutput (nominal} - millicn birr

MT = total nen-military mports (nominal)- million bir

06 = gther government expenditures - million birr

oy = qutput of ather sectors - millien birr (nominal)

o = pther exports - mitlion birr

P = domestic censumar price [ndex - 1585=100

P = {otal private cansumption {nominal) - miliion bim

RAO = raal agricuttural output - million birr

RC = real private consumption - million birr

ROY = redl disposable income - millian birr

RER = real exchange rate (based on workd whale sale price index - WWPH)

RFCA = real capital stock, adjusted for capacity utilization - millen birr

RFCA1 = real capital stock, unadjusted for capacity utilization - millon birr

RG = raal government expenditures - miliion birr

RGAF = gap betweean aggregate expenditures and total output (real)

RGEE = raal government expenditures on education Lo output ratio

RGEE1 = rzal governmant expenditures on education - million bir

RGEH = real governmeant expenditures on health to output ratio

RGEH1 = rgal government expenditures on health - million birr
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Rl

RIT
RMCD
RMCND
RMILEX
RMNT
RMO
RMFL
ROG
RRY
R
RXCOF
RXCHE
RXOSN
RY
5TR
™

TX
XCOF
XHK
KOSN
i

¥1

= real investment expenditures - million bir

= real indirect taxes - million bir

= real imports of consurmer durables - millkon birr
= real imports of consumer non-durables - million bisr
= the ratio of miltary expenditures to output

= real impens of inlermediate inputs - million birr
= real manufacturing output - millian bir

= real impons of fuel and lubricants - millien bir

= teal gther government expenditures - millisn bir
= ratio of real output to capital stock- RY/RF

= fotal real expaorts - millien birr

= real expers of coffes - millien birr

= redl exports of hides and skins - million birr

= real expons of ol seeds & nuts - million birr

= real total cutput at factor cost - million bier

= total employed labar force - millions of individuals
= tatal imports {nominaly - million birr

= gxpart eamings and nel fransfers - millicn birr

= nominal value of coffes exports - milion bir

= exports of hides and skins (nominal) - miflion bir
= gxports of ofl seeds & nuts (nominah- million bier
= nominal total output - milian bire

= aggragate demand - million birr {rominal)

B. EXOGENOLUS VARIABLES

CARI

COFFI
CMo
BD

D1
ERR
ETI
EXDC

EXR
GR
MF
MPI
[HES
MILEX
oM
POP
RF
RFR
RGR
RMD
RMILEX1
RMS
ROP
RTGE
RWR

= capital inflow (net changes in reserves plus current accouM balance
a3 a ratio of output)

= gxport price index of coffes - 1285=100

= capacity manufacturing eutput - million bir

= central gavernment budget deficit - million bir

= dummy variable (1975 - 1887 = 1)

= statistical error in national account

= weighted impont and export price index, 1985=100

= excess domestic cradit (difference between growth in domestic
credit and real GOP growth

= naminal exchange rate (bin/SUS;

= net transfers (grants+aid) - millizn bire

= size of armed forces - thousands of individuals

= import price index - 1985=100

= total maney supply (curmency « demand deposit) - million bim

= military expenditures - million bir (nominal)

other imparts - million birr

poputation - millans of individuals

rainfall - milimetras

= real International reserves - mitions of S0ORs

= real net transfers (grants+aid) - million birr

= real maney demand - milllan bir

= real military expanditures - miliion birr

= redl money supply (currency + demand deposits) - million birr

= refative openness (the ratio of impons & exporls to GDP)

= total govemment borrowing - million birr

= real wage rate in manufacturing
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S5TR1 = total labor force - miflions of individuals

T = time trend

TLF = ratie of tetal labar force to capial stock

TOT = terms of trade (export/import)

W = income velocity (ratio of total output to maney slipply)
w = wage bill in manufscturing - thousands of bir

WWPI = world whelesale price index (1985=100)

WY = world GOP index - 1985=100

KPI = gxport price index - 1385=100

XPK = unit price index of Kenyan exports (1585=100)

26



