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Abstract 

Government expend iture as one of major instrument of fi scal policy is now becoming 

the growing concern in almost all countries. Countries who follow the world bank 

sponsored structural adjustment program (SAP) need to revise their policy of public 

spending . Ethiopia,being one of them , is going in restructuring its public resources 

allocation. Thus policy makers need to know the productivity of public expenditure. 

This paper deals with how public spending did behave for the last three to four 

decades and test the causal relation between the growing public expenditure and national 

income. Using Granger causality and Translog production function, the available Ethiopian 

data show the presence of instantaneous bidirectional causal relation between growth of 

real percapita income and government expenditure. The elasticity estimates of the translog 

production function show government expenditure on human resource development and 

capital expenditure have the greatest effect on economic growth. Hence,the new 

government of Ethiopia has to give due consideration to these sectors' development when 

it restructures the existing fi scal policy(expenditure restructuring). 
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CHAPTER I 

!.INTRODUCTION 

1.1 Statement of the Problem and Importance of the Study 

The fact that the market mechanism alone can not perform all economic functions 

calls for Government intervention in the economy. Thus, public policy is needed to 

guide, correct and supplement the economy in certain desired ways. 

Fiscal policy, which was traditionally concerned with the provision of services by 

government and the mobilization of resources needed for fmancing them, consists of the 

use of taxes, government spending and public debt operations. The role of fiscal policy 

in the long-run in developing countries is more positive, in that it is geared to the 

mobilization of revenue resources, to their allocation among competing priorities, and to 

ensuring that the broad direction of the movements in the economy are in conformity with 

national aspirations. 

Out of the three major instruments of fiscal policy (namely, taxes, spending and 

borrowing) expendirure is now becoming the growing concern in almost all developing 

countries . As a general trend , in the past four or five decades, public expendirure in 

every country has increased rapidly and it was also diversified. 

/ 
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As a result of this growth and divers ification , there is an increasing awareness in 

government circles of developing and developed countries alike of the need to bring public 

expenditure under better control. 

Different governments may have different views about the proper size of public 

expenditure, but all have the same task of reconciling it with government revenue.As a 

related issue ,the public administrators and politicians have all shown great concern about 

the need for effective machinery to ensure that services are provided economically and 

efficiently. 

Conventionally, public expenditure expressed as a proportion of gross national 

product (GNP) is used to demonstrate the size and growth of public spending. "No hard 

and fast rules can be laid down regarding the desirable magnitude and rate of growth of 

public expenditure, as much depends on the instirutional factors and the tirningl The 

increase in public expenditure over time can be measured using elasticity (i.e the 

percentage change of public expenditure with respect to a percentage change of gross 

domestic product (GDP». In Ethiopia, as in the case of any other countries, public 

spending shows a continuous increment for the past thirty or forty years. "Before 1975 the 

ratio of government expenditure to GDP was less than 21. 7% which was less than the 

average for the developing countries (22.4%) but in the post 1975 years this ratio 

markedly increased and by the year 1990 it reached 45.2 %. ,,' 

[kpartment of Technical Co-operation for development planing and conlfol of public CUrren! expenditure lessons of cou ntry 
experience, Unit~ NaLion, New Yor~ , 1987 (sales No. E.87 11:-H.3)p.15 

Teshome Mular. "Trends in government Finance, Ethiopian JoumaJ of Economics. Vol.O No.1 April 1993 p. 75 
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This growth in public expenditure is caused by political, economic and socio-

demographic factors, The growth and distribution of public expenditure is the outcome 

of political dec isions that can be anributed to the changing role of Government in fi scal 

policy, While in the past (pre 1974) the role of the Ethiopian government had been mostly 

limited to the allocation of resources and economic stabilization, the post 1974 Ethiopian 

government followed a " socialist" system of economic management where the role of the 

government goes beyond mere resource allocation and stabilization of economic activities, 

It was involved in productive and distributive activities, After the overthrow of the 

"derg" regime, the new government changed the centrally planned socialist economy into 

a market economy ,and it also accepted the structural adjustment program (SAP) of the 

IMP and WB, 

Once the government accepted this structural adjustment program , the mam 

concern in public finance are: 

(a) Reforming revenue system- that is the economic cost of raising more revenue 

must be weighted aga inst the cost of cutting public spending , Since as a rule more 

I-
revenue and less spending will be needed, 

(b) Improving the allocation of public spending- government can promote both 

economic growth and equity by supplying the physical infrastructure needed for 

productive private investment and by providing social services to meet the bas ic 

needs,improve the productivity of labour and also strengthen public fmance 

through reform of state-owned enterprises, 

7 



To accomplish such tasks policy makers need to peruse a research on how to raise 

and allocate public funds effectively. In line with this need. in this paper I will anal yses 

how government spending was growing. what was the causative relation between 

govemmenr spending and Nationa l income and the effect of sectoral allocation of 

governmenr expenditure on the productivity of the economy. 

To explain the conrinuous increment in public spending we chose the following 

three models because of their simplicity and popularity. 

Development models of public expenditure growth: Proponents of this model argue 

that the public sector has to provide social overheads such as roads, transportation 

systems, Sanitation systems, law and order, health and education and other investments 

in human capital. This public sector investment , it is argued.is necessary to gear the 

economy toward "take-off" and to a higher level of economic and social developmenr. 

Wagner's law- For Wagner the growth of public expend iture represents superior 

(or income elastic) wants for public good. Thus as real income in the economy ri ses (i.e 

as real GNP increases) public expenditure on these sery ices would rise more than 

proportionately, which would account for the rising ratio of government expenditure to 

GNP . 

Peacock and Wiseman's model: Peacock and Wiseman formulated their analysis 

upon a political theory of public expenditure determination, namely governments like to 

spend more money , that citizens do not like to pay more taxes . and governments need to 

pay some attention to the wishes of their citizens.In normal limes, therefore , public 

8 
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expenditure would show a gradual upward trend as the economy grows. During period of 

social upheaval , however, this gradual upward trend in public expenditure would be 

disturbed . Social upheaval is usually associated with war, famine or some large scale 

social disasters . 

Using the available time series data,flrst, the cause and effect relationship berween 

public expenditu,e growth and national income are examined. Generally, past fiscal 

studies postulated that growth in public expenditure over time is caused by national 

income, while a few macroeconomic models tends to switch the causality in the 

relationship. "Although each line of enquiry has thrown interesting light on the 

phenomena, in neither case has the assumed causative process has been subjected to 

rigorous empirical pretesting. Purely a priori judgements for choosing between the rwo 

competing postulates are rendered difflcult because of the possibility of feedback in macro 

relations which tend to obscure both the direction and the nature of causality. -3 

It is clear that knowledge of the true nature of the causative process will help to 

determine that if the causality were Wagnerian, public expenditure is relegated to a 

passive role, if it was keynesian on the other hand, it acquires the status of an imponant 

policy variable. 

Second, government deficits in most developing countries and especially in 

countries like Ethiopia , which are introducing market reforms are expected to respond to 

this measures by reducing public spending. An understanding of the productivity of the 

Balvir Singh and S.Sahni. 1984 . -causality belween public expenditure and national Income, -The Review of ecommics and 
statistics. Vol LXVI NO.4 (Novcm!xr) p.6 
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different compositions of public spending and of their implications for economic growth 

by policy makers is a key consideration in the development of adj ustment strategy. Hence, 

the study will give some empirical support for the development strategy that argues for 

curtailment of public spending on unproductive activities and higher spending on 

productive ones. 

Thus, this paper will attempt to answer these questions by examining empirically 

how the growth performance of Ethiopian economy was affected through time by the 

composition of public expenditures. It is hoped that the data will tell which components 

of public expenditure contributed to f~ster economic growth in the long-run. This can be 

used as a guide to policy making. 

1.2. Hypotheses of the Study and It's Limitations 

Overall economic growth is a necessary condition for long-term development; 

therefore, the incidence of public spending on the pace of growth is of fundamental 

importance. Thus, what has been the experience of Ethiopian during the past twenty to 

thirty years? What was the role of the state in the economy? And what should be done 

with the on going structural adjustment program? It is hypothesised that public spending 

causes an increase in GDP through increasing the productivity of private investment. The 

paper seeks to fmd some answers to the following set of questions. 

(a) To what extent does the pattern of growth in public spending and national income 

go hand in hand. 

(b) What has been the trend of government expenditure and the GDP. 

10 



(c) What effect, if any, does public expenditure have on economic development? 

Allempt is made to answer the above three questions using available data. 

The study suffers from considering only the expenditure side without looking at the 

incidence of the revenue structure. It is believed that a more comprehensive approach 

would have resulted in more concrete conclusions. Even an analysis of the direct social 

incidence of public expenditure will not be covered here . Thus, though not exhaustive 

the study will be limited to the effect of government expenditure on economic growth. 

1.3 Objectives of the Study 

The objective of the study will be: 

1. To analyze the trend of public expenditure growth in relation to the above three 

models (i.e Wagner's law, Development models of public expenditure growth and 

Peacock and Wiseman's model). 

2. To test the nature and the direction of causality between public expenditure and 

National Income. 

3. To estimate the productivity of public expenditure i.e. to show which composition 

of public spending affects economic growth. 

11 



1.4 Methodology and Data 

To test the growth of public expend iture in Ethiopia. the above three models will 

be used along with the available data . Time series data obtained from MOPED and MF 

wou ld be used to test causality between the growth of government expenditure and 

national income. 

In order to identify the pattern and direction of causality, the Granger causality test 

will be applied. Accordingly if we denote public expenditure by X and Percapita National 

Income by Y, the two models to be tested can be written as: 

m 

Yc=bo+doXc+ L djXC_j + 
j-1 

and 

n 

L b iYc-i + Ui 
i - l 

Where U, and V, are mutually uncorre lated white noise series such that Eutut ' 

= 0 for all t and t' (t " t'). 

(1 ) 

(2) 

Evtvt ' 

The past socialist regime in Ethiopia was actively engaged in the management of 

the public economy . Increase in government expenditure is seen as an engine for economic 

growth. [If this is to hold true , model (1 ) will be accepted]. 

12 
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Ho = aJ =0 for all j ' s jU =0 . 1, ... m) against the alternati ve hypothesis that 

HI =aj ~ 0 for at least some j ' s.By so doing the model would identify the pattern 

of causality. 

To estimate the productivity of government spending on sectoral basis, I will use 

the solow-type growth model which postulate that a country' s output can be represented 

by a well-behaved aggregate production relationship of the following form: 

Q = f(K,t) ----------------------------(3) 

Where: Q=aggregate output 

K=vector of different types of inputs used in the production process 

t=time and is supposed to capture technological change. 

Most empirical test work approximate (3) by a cobb-Douglas type of technology' 

In order to account for the inflexibility of Cobb-Douglas production function and 

at the same time take into account the fact that factors of production may be substitutes 

or complements with one another , relation (3) is approximated by the following trans log 

specification: 

term assumed to posses all classical properties, while a o, a ;,a ;j and T denote parameters 

to be estimated, with aij =aji. Differentiation of (4) with respect to input i gives the 

marginal product of input i, which expressed in elasticity form defilles the output elasticity 

Sec: S.Devarajan, V. Swaroop and H.Zow, 1993, what do governments Buy? World Bank working paper 00.1992, Washington. 

D.C pp .4-S 
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with respect to input i. 

( 5 ) 

The \; defined above is a unit free measurement of the relati ve contribution of capital 

input i to the overall output and its interpretation is straightforward . That shows how 

much the output is going to cbange if the use of input i changes by one percentage 

unit. (See appendix 1.1) 

Disaggregated government spending figures at the central government level is 

required to examine the full impact of public expenditure on economic growth of Ethiopia. 

The Ethiopian government budgetary expenditure is allocated centra lly by the central 

government thus the data collected from Ministry of Finance, National Planning and 

Economic Development, National Bank of Ethiopia ... will be used . 

1.5 Organization of the Study /.~~-~ l' 
, 

~ 
The remaining part of the study is organized in the following way: the second 

chapter reviews the theoretical and empirical evidences of previous studies on the 

Ethiopian government expenditure. The assessment of previous studies consist of those 

carried by different scholars on Ethiopian government expenditure and other simijar 

studies on developing and developed countries. Chapter three presents the growth of 

public expenditure in Ethiopia in the past three decades. Chapter four deals with 

quantitative analysis of the causality hypothes is between growth of public spending and 

14 



GDP, Granger (1987) causality test will be applied, Cl 

the complementarity and competitiveness of public expen, 

private capital Investment, This section further analyses (b" 

complementarity of public expenditure) the productivity of goven, 

sectoral allocation, Finally . concluding remarks and policy implical. 

discussed in chapter six, [see diagram below for summary], 

15 



Diagrarnmatical Explanation of the analytical framework. 
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the paper tries to answer the above three questions. 
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CHAPTER II 

II LITERATURE REVIEW 

Government expenditure was studied by Teshome (1993) , Eshetu (1994), Wogeine 

(1994),e.t.c. A study by Teshome (1993) on the growth of government spending in 

Ethiopia concludes that the expenditure of Ethiopian government behaves like that of 

peacock and Wiseman's postulation. Other studies also examined the different economic 

implications of the growing government spending focusing on its functional, sectoral and 

also regional classifications Wogeine (1994). However none of them dealt with these 

issues using Econometric model to test the causal relation between government 

expenditure and national income growth or the productivity of the sectoral allocation of 

Ethiopian government spending. Nonetheless, such studies have been done in other 

developing countries. 

The theoretical explanation of the causative relation between government spending 

and national income growth goes back to the 1890, when Wagner stated that public 

expenditure is a behavioral variable similar to private consumption expenditure and must 

increase as the economy develops. Adolph Wagner , a member of the "historical school" 

suggested in 1880's that the transition from an agricultural to an industrial society would 

lead to increased political pressure for social progress. Such progress would be attained 

through a massive expansion of social serv ices by the state. 

On the other hand , other Scholars like Keynes, have treated public expenditure as 

an exogenous policy instrument in which government can use them as appropriate 

macroeconomic policy instrument. 

17 



Keynesian Macroeconomics views government action as a central means of 

receiving the demand constraint . The logic is: If output is constrained by a lack of 

demand , and if exhortations to spend more fall on deaf ears . the government at least can 

be looked to for the means of providing a stimulus to aggregate effective demand. In the 

first place it can increase its own demand for output by raising government spending. 

Second by reducing taxes , or by making credit cheap, it can enhance private sector 

growth. 

The outcome of world war II made the world economy to be in a state of less than 

full employment while the capacity to produce were there. It was why the Keynesian 

concept enjoyed almost a general acceptance and a considerable popularity in the 

contemporary economic writings from mid-forties to mid-seventies . 

But to apply such theory for developing counties like Ethiopia onc has to be 

cautious. Thus, the attitude of government policy makers towards the economic functions 

of the state and to the scope and forms of state economic intervention on the one hand, 

and the ro le of private business and of the market , on the other hand. should focus on the 

extent to which the state may intervene in direct economic management. At present the 

growth of the Ethiopian economy is constrained by effective demand , hence, 

macroeconomic disequilibrium result if one purely apply the Keynesian disc ipl ine . 

Apart from these two arguments other scholars argued that a priori judgement for 

choosing between the two competing possibility are rendered difficult because of the 

possibility of feedback or absence of any causative relation in macro variables. 

18 



Therefore, one can say that the causal relation between government spending and 

economic growth is not obvious. Although some stud ies are based on the idea that 

government size has a causal influence on economic growth. the converse is certainly 

possible . 

A study , on the test of causality between government spending and national income 

growth, by Singe and Sahni (1984) based on the data for India (1950-1981) suggested that 

while at the disaggregate level the causal process is rather diverse, it is essentially "feed 

back" type at the aggregate level. It neither conflrms the Wagnerian (Income - Public 

expenditure) nor the keynesian (public expenditure - National income) view . Thus they 

conclude that public expenditure and national income be treated as jointly dependant 

va riables in studies both in public flnance and Macro econometric models and that any 

study purporting to analyses the growth of public expenditure (aggregate or by functional) 

and its role in the economy must necessarily discern the underlying causative process 

before carrying out an empirical investigation. 

Most theoretical and empirical works on the growth of government expenditure , 

question themselves what will be the effect of the expansion of government spending on 

aggregate economic growth? 

As Olson (1984) points out , the ideological debate o\·er the relationship between 

increased government spending and economic growth provides linle evidence to resolve 

the issue; there does not seem to be a strong relationship between government ideology 

and economic perfonnance due , perhaps, to the absence of a clear relationship between 

19 



ideology and government size. Moreover, economIc theory does not provide a fully 

developed methodology that incorporates government spending in standard growth models. 

Economic theory, however, identifies two principal chaIUle l theory according to which 

government activities may influence economic performance. 

First , government spending, particularly investment may provide goods that enter 

directly into private sector production, such as education and infrastructure . Government 

spending also may indirectly influence the efficiency of private sector allocation of inputs. 

(In the literature this is sometimes refereed to as the crowding-in effect). 

Government spending to correct market failures, guarantees of property rights and 

the enforcement of contracts, and provision of essential public goods will have a positive 

effect. If public capital formation and private capital formation are truly complementary, 

government projects may stimulate entrepreneurs and enhance private investment and 

growth. 

While by the same token government regulation may impose excess ive bourdons on 

the private secto r. High taxes or heavy borrowing to fiance government spending may 

distort private incentives. In addition if the financing of government investment project 

bids up interest rates (real interest rate in the Ethiopian case) private investment may be 

crowded out , slowing growth. 

Since all these effects are likely to operate, the direction of the net effect which Ram 

(1986) calls an "externality effects", is an empirical issue. 

20 



The "second channel" is the efficiency of government as a producer, as distinct 

from a provider of goods and services . The issue here is the relative efficiency of 

government, as opposed to priva te production. The argument here is if productivity in 

the government sector is lower than in the private sector , a larger government presence 

in the economy will be associated with weaker aggregate performance. This is what 

happened in Ethiopia in the era of the "derg ". Conversely, efficient government sectors , 

where relative factor productivities are high, will enhance aggregate output. This 

differences in productivity may arise both from differences in the nature of goods 

produced in the two sectors and from the inefficient management of government relative 

to private operations . 

Previous studies suggested a strong link between productivity growth and 

government policies in all developing countries, (World Bank 1991 ) a link confirmed by 

the studies of individual countries in East Asia. 

From the ongoing experience we can see that successful economies include not 

only those with low government expendirure-to-GDP ratios (Korea , Taiwan) but some 

with relatively high ratios such as Botswana, Malaysia (Lindauer and velenchilc 1992). 

Thus , more attention be devoted not to how much government spends but to what 

governments actually do with their resources since it is believed that many governments 

are not allocating their limited resources efficiently or effectively. Too much is being 

spent in the wrong areas and to little is being left for the critical tasks that only 

governments can perform. Misallocation is occurring both within and between capital and 

recurrent spending . 
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Several studies have also done on the sectoral allocation of government finance . 

A study by Baffes and Shah (1993) on the productivity of public spending shows 

reshaping public spending priorities in favour of human resource de velopmem and away 

from military spending would positively stimulate world economic renewals. 

Baffes and Shah examined the composition of public spending and its implication 

for economic growth. They used a translog production function by treating gross 

domestic product as the output and labour, private capital , and several types of public 

sector capital stocks as the inputs, using time series data for 24 countries for the year 

1965-84. 

The model (see appendix 2.1) performs quite satisfactorily with the appropriate 

statistical tests. The result shows that the production function of all but four countries 

exhibited im;reasillg returns to scale. The highest output elasticity' was for public 

spending on human resource development capital followed by private capital and labour. 

Output elasticity of public expenditure on infrastructural capital was found to be relatively 

small , with the exception of Latin American countries where it exhibited relatively high 

values . Military capital had negative output elasticity in slightly more than half of the 

cases considered. While estimating the productivity of government spending the model 

also shows the scale elasticities on the average goes approximately with countries GDP. 

(i.e the higher per capita GDP is consistent with higher elasticities). On the other hand 

Deverajan,Swaroop and Zoo argued that: 

The output elasticities wilh respect to inputs are unit free measures of the marginal produ 
order for the production function to be a well behaving one. 

22 
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, 

" The traditional views that public capital spending strengthens economic 
growth and current spending does not are not borne out by experience in 
developing countries. In fact, the only category of public spending 
associated with higher economic growth is current spending although 
spending on preventive care and "other education" has some positive 
effects . " 6 

In their article what Do Governments Buy? Deverajan, Swaroop and Zoo 

developed a simple analytical framework that shows how the composition of public 

spending affects economic growth. Their empirical analysis uses annual data on 69 

countries from 1970 through 1990 to examine the link between components of government 

expenditure and economic growth. 

Based on their model (see Devarajan, et al 1993) they found that an increase in 

the share of current spending has positive and statistically significant effects on growth. 

Otherwise , the news is mainly negative . 

While in other studies , Barro (1990) based on data of 98 countries fillds that an 

increase in resources devoted to non-productive' government consumption is associated 

with lower percapita growth. 

Thus, from the above different theoretical and empirical studies it is difficult to 

conclude which type of government spending is more productive. Therefore , the next 

Shamaganan Deverajian. V.Swarrop and H.Zoo, 1993. 'Wh:u Do governments Buy?" World Bank (February 1992) pp.l 

On the categorization of public spending as productive and non-productive, there appears some disagreement. Some Scholars, 
Kormendi and Mcgu ire (1985). Grier and Tullock: (1987) . SUfIUT1('f'S and Heston (1988) class ify ddense and education as 
government consumption and hence unproductive. Borro (1990) models them as productive. He considers spending on public 
education as investing in human capilal. Similarly. defense spending helps protect property righLS which increases the probability 
than an investor will rtteive a positive marginal product of capital. 
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section will treat those arguments based on the available time series data of Ethiopia. But 

one has to be careful on the qualifications surrounding the empirical study. Due to the 

quality of data in LOC' s and also the limiting assumptions of the models all results should 

be interpreted with great caution. 
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CHAPTER III 

III Public Expenditure and Economic Gro\\1h in Ethiopia 

3.1 Development of Aggregate Expenditure in Ethiopia 

In the early years (before 1974175) the government of Ethiopia was reflecting 

traditional liberal notions of limited state involvement in the economy . Economic 

activities were overwhelmingly private, with government largely limited to providing a 

congenial framework for its regulation and expansion. Public co=and of economic 

resource in these early years was low, and the prevailing economic policy was 

conservative. 

The nominal public expenditure of Ethiopia which was 213.1 million birr in 

1960/6 1 reaches 1048.8 million birr in 1974175. It increased on the average at a rate of 

12.46 percent per annum . In this era (the era of the king) current expenditure increase 

at a rate of 11 .5 percent while capital expenditure increased at a rate of 19.6 percent . 

The trend of government spending from 1974175 till -1990/91 (the era of the Derg) shows 

the nominal public expenditure increase from 777 .7 million birr in 1973174 to 4913 

million birr in 1990/91 which is 11.07 percent increase per annum on the average. 

The major share of public expenditure grov.'1.h was accounted by recurrent 

expenditure8 of which defence expend iture contributed more than 40 percent . 

The Ethiopian government (ministry of Fiance) classified the Central governmenl: recurrent ex~ndiru~ (including euemaJ 
assistance) as: General services; General government, National defence, internal order and Justice and oUlers) Economic services 
(Agriculrure. industry, mining and Energy, Trade and Tourism. Trarupon and commination and construction) ; Social services 
(Education and training, culture and spon public heaJth, labour and social wclfare, R.R .C and Housing and Community serYm); 
Transfers (Person payment, Debt serv icing: internal and external with inlnesl, subsidies and others) 
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On the other hand the capital" budget has however. grown at a rate of 16 percent per 

annum in the 1973174-1990/91 period compared with 10.7 percent per annum for the 

recurrent budget. 

TABLE 3.1 

GROWTH OF NOMINAL GOVERNMENT EXPENDITURE IN ETHIOPIA 

(IN MILLION BIRR) 

YEAR CUR. EXP . CAP .EXP. TOT. EXP. 

1942 72 .9 13.5 86.2 
1949/50 

1952 136.9 20 .9 157.6 
1959/60 

1962 478.9 106.3 585. 0 
1559/60 

1972 1694.7 505.1 2137.9 
1978179 

1982 3929. 1 1440.1 5369.2 
1989/90 

SOURCE: CALCULATED FROM MINISTRY OF FINANCE ANNUAL 
REPORT 

Table 3. 1 shows the growth of total public expenditure on recurrent and cap ital 

expend iture class ification. If one di saggregated such figure on func tional base defence 

expenditure increased at a rate of 5.27 percent from 1960/61 to 1974175 and at a rate of 

20.3 percent from 1974175 to 1990/91. 

Capital expenditure (including external assisl..aIn) is classified as economic development (Agriculture and land seWemeru, mining 
and Energy. Industry. Transport , Communication and Contraction. Wruef resource, commerce and tourism and Financial Agencies) 
social development (educarion . cullure spon, public health and others) and public Buildings. 
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Human resource deve lopment expenditure increased at the rate of 10 percent from 

1960/61 till 1974175 and at a rate of 8.6 percent from 1974175 till 1990191. 

The growth of real total government expenditure lO also shows how government 

involvement in the economy grows as time goes. These can be seen from the following 

table (Table 3 . 2)and Figure (Figure 1 ). 

TABLE 3.2 

GROWTH OF REAL GOVERNMENT EXPENDITURE IN ETIllOPIA 

(IN MILLION BIRR) 

YEAR REAL REAL REAL TOT.EXP. 
Ethiopian Calender CUR.EXP. CAP.EXP. 

1942 A A A 

1952 A A A 

1962 1322.1 156.1 859 .0 

1972 1727 .5 514 .9 2179 .3 

1982 2857 .5 1047.3 3904.9 

SOURCES: MINISTRY OF FINANCE ANNUAL REPORT 

A =DATA FOR GDP DEFLATOR IS NOT AVAILABLE 

10 Nominal figures are deflated us ing GDP deflator. 
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Figure 1 

GROWTH OF REAL PUBLIC EXPENDITURE 
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The major consequence of such trend ( growth in public expenditure) due attention 

whether these trend in government spending used for productive expenditure or not? 
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3.2 Growth of Public Expenditure and Gross Domestic Product (GDP) 

The general growth of public expendirure has increased from 8.6 percent of GOP 

In 1960/61 to 13.9 percent in 1973174 and 36 % in 1990/91. The anatomy of this 

expenditure growth is of some interest, both from the macro economic point of view and 

for an understanding of the efficiency of the use of resources in the economy (see table 

3.3). 

TABLE 3.3 GROWTH OF GDP AND EXPENDITURE IN ETHIOPIA 

(IN MILLION BIRR) 

YEAR Ethiopian GDPAT TOT.EXP. EXP. AS A % OF GDP 
Calender CUR. PRICE 

1942 0 86.2 0 

1952 0 157 .6 0 

1962 4482.8 585.0 13.0 

1972 8540.7 2137.9 25.0 

1982 12430.2 5369.2 43.2 

SOURCES: CALCULATED FROM MINISTRY OF FINANCE AND MOPED 
ANNUAL REPORT 

O=DATA FOR GOP IS NOT AVAILABLE 

The Ethiopian government between 1967-1983 (1973/74-1 990/91) was following the 

Marxist-Leninist mode of economic management. Economic policy was aimed at the total 

nationalization and collectivisation of the basic means of production,( for an 

implementation of a centralised planning and a management system run by the state 
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adminstration). There was state monopoly in almost all economic acti vities . Thus, the 

growing public expenditures went to financing different government projects which were 

inefficient. and to "defend the mother land". Therefore. in the era of the "Derg" one can 

say growing public expend itu re was unproducti ve and that is why the economic 

effectiveness of the socialist state has been sharply criticised. 

The susta ined public expenditure growth which caused wide fi scal deficit 

recognized by the present government of Ethiopia as one of the short comings of 

economic perfonnance and had decided to adjust the framework of economic institutions 

and polices so as to accelerate growth and to arrest the decline in percapita income. 

Various past studies attributed the deepening of fiscal deficit of Ethiopia to the 

previous government 's (Derg) fi scal policy which discouraged the private sector and 

undennined its confidence. Others also argue that even investment expenditures were not 

sufficiently productive: It mere exhibited excess capacities and there have been serious 

delays in the construction of new projects. 

Thus , the new government of Ethiopia which accepted the Structural Adjustmem 

Program (SAP) as a policy to improve the deepening fi scal deficit has to reformulate new 

policy. To do so one of the alterative policies is to curtail the growing expenditure . Once 

the curtailment of expenditure is recognized the next step is to determine from which 

sector of the economy expenditure should be cut and to which sector expenditure should 

be increased so as to improve performance of the Ethiopian economy. The next chapters 

will deal with such problems 
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CHAPTER IV 

IV. Test of Causality between growth of RPI and RPEX 

As one can easily observe from previous chapter (chapter III) it is difficult simply to 

argue that the relationship between the growth of Real Percapita Income (RPI) and Real 

Percapita Expendirures (RPEX) follow either Wagnerian or Keynesian proposition. Thus, 

in this chapter the paper will test the above hypotheses empirically using the Granger 

causality test. 

4.1 Data and Estimation 

The present analysis has been carried out at the aggregate le ve l using the Ethiopian 

data for the period 1960/61-1990/91. In both cases (RPI and RPEX) I have used annual 

data since GDP is estimated annually and public expendirure is hardly sensitive to 

seasonal tlucruat ions. The data used here have been drawn from various official and 

unofficial publications of the Government of Ethiopia. The Data for GDP are collected 

from the Ministry of Planning and Economic Development (MOPED) while government 

expendirure data is collected from Ministry of Finance" (MF). 

Most economic time series data have a problem of autocorrelation (the correlation 

between the error terms arising in time series data, that is , the error term at time period 

t is correlated with error term U(,+j or U(,-;). They are conveniently classified as either 

\I The official data on public expenditures were not available in COrlSUlIU price for the sample period. However. since movemenl 
in most price deflators are generally synchronous, I have auempted [0 capture the effect of price changes by using the implicit 
Gross Domestic Product (GOP) denator . I recognize that the deflator used here is only lhe sttOnd-best. 
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belonging to the DSP (difference-stationary process) class or TSP (trend-stationary 

process) class. 12 

Thus , the appropriate procedure for trend elimination (whether to use differences 

or regressions on time) wi ll depend on this class ification. Yet, most economic time 

series, however, are of the DSP rype and , hence, estimation in first differences is 

appropriate . J3 

Therefore, the first step in analyzing time series data is cbecking the order of 

integration of the variables under consideration which can be determined by : 

(A) Dickey-Fuller (DF)- the DF test is based on the regression: 

denotes the difference operator; Jl and (3 denotes the variable to be estimated. The 

null hypothesis He is: Y, is not r(O). He is rejected if the estimate of {3 is negative 

and significantly different from zero. 

(B) Augmented Dickey-Fuller (AD F) - The ADF test is based on 

T 

A Yt =11 +P Yt -: + L QiA Yt - i +e t , 
i-l 

Where 7 is selected so that e, is white noise; Jl , {3 and aL denote parameters to be 

estimated as before . Again He is rejected if {3 is negative and significantly different from 

zero. 

12 See a.s. MaddaJa, (1992) pp .259 

13 
Ibid 
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Once the stationarity of the data is checked by either OF or AOF the next step is 

to see whether the variables of interest are all say 1(1 )1' [which is the case as it will be 

shown in the next section]. To test for cointegration using Engle and Granger (1987) 

approach we regress one variable on the other and then test wbether the est imated residual 

is 1(0) . In other words estimating AY, - /3AX,= e, and then test for stationariry of e,. If 

e, is 1(0) it implies AY, and AX, are cointegrated (have long-run relationship). 

The second step here is to see whether there exists causaliry between expenditures 

and GOP growth. As (Granger, 1986) put it if the variables being considered are 

cointegrated , there exists causaliry in at least one direction. To test the above hypotheses 

empirically the Granger Causaliry test model will be: 

( 4 . 1) 

and 

( 4 .2 ) 

Where boo ao, co, do, aj' b;, c; and dj denotes parameters to be estimated. U, and V, are 

assumed to be mutually uncorrelated white noise processes. 

If ao=O and do = 0 and some a;' s and c/ s have non-zero values, (4-1 and 4-2) implies a 

simple causal relation with feedback (i.e simple bidirectional causaliry). 

If ao # 0 and do # 0 and some a;,b;', c; and dj's have non zero va lues , then (4-\ and 

4-2) implies instantaneous bidirectional causality. 

14 A lime series Y, is said to be integrated of order 1 or 1(1) if t:. Y, is a stationary Lime series. 
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Finally , unidirectional causality implies if the above relations hold for one 

equation only. Usually such causal relationships can be detected with conventional 

statist ical tests. 

The estimation of Granger causality (Granger 1987 ) is not without shortcomings .!t 

is well known in the literatures that in the bivariate system, causality testing considers 

only the relationship between two variables. It may ignore some important information 

which could be the linkage variable of the rwo studied variables. Hence , the results of 

causal influences obtained fortn the bivariate system may be misleading, specially if the 

estimated results show no causality. 

In order to capture some information which we may exclude in the bivariate 

system, one has to extend the model to trivariate system, where the third variable will be 

considered as the link variabk of the rwo studied variables. 

Before go ing to empirical estimation I tested the time series data of Ethiopian Real 

Gross Domestic Product (RGDP) and Real total expenditure (RTEX) which may have a 

structural break in some of the years . Between 1953(1960/61) and 1983(1990191) the 

Ethiopian government went through a major economic policy refortn . This is the time 

when the Ethiopian government Economic policy direction changes from the imperial era 

(when government involvement into the economy were passive) to the "socia list economy" 

in 1966(1973/74). I tested this period if there has been any cbanges in the trend because 

of this event. The dummy variable which I introduce to test whether there is a structural 

break in the trend of both RGDP and RTEX shows significance which implies the 

- presence of strong structural change in the time series data (See appendix 4). But as 
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Adam (1993) says "while the regression models we used are asymptotically consistent. 

the test used are however shown to exhibit extremely low power when applied to the type 

of data sets and structural breaks typically encountered in African Macroeconomics. " 15 

Thus everyone has to be cautious in the interpretation of such results. 

4 .2 Empirical Estimation and Results 

The DF and ADF which used to test for the stationarity of the data are presented 

in table 4-1a and 4-1b for both of the time series data: RPI (Real per capita Income) and 

RPEX (Real per capita Expenditure) are non stationary since as it is expected from most 

time series data they fail to pass either of the DF and ADF test. But both data become 

stationary at their fIrst difference hence are 1(1). See table 4.2a and 4-2b. 

TABLE 4-1a 

Unit root tests for variable RPI 

statistic sample observa without trend with trend 
tions 

DF (1961 /62- (1 994/95) 34 -1.8366( -2.9499) -1.85 15( -3.5468) 
1954 - 1987 

ADF(1) (1962/63)- (1994/95) 33 -2 .2420( -2.9528) -2. 1962( -35514) 
1955 - 1987 

95 % critical values in brackets. 

15 Christopher Adam (I993)"Testing for regime shifts in sholt· sample African Macroeconomic Data: A survey of MonlCCaIlo 
Evidence , lnstiwte of Economics and statistics. university of Oxford. England . pp. 17 
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TABLE 4-1b 
Unit root tests for variable RPEX 

stat istic sample observati without trend with trend 
ons 

DF (1961162)- 34 -1.6278( -29499) - .78476( -3 .5468) 
(1994/95) 
1954 -1987 

ADF(I) (1962/63)- 33 -1.6458( -29528) -90958( -3.55 14) 
(1994/95) 
1955- 1987 

95 % critical values in brackets . 

TABLE 4-2a 
Unit root tests for variable DRPI 

statistic sample observa without trend with trend 
tions 

DF (1961/62)- 34 -10.3771( -2 .9499) -9.4770( -3.5468) 
(1994/95) 
1954 -1987 

ADF(1) (1962/63)- 33 -3.0701( -2 .9528) -2.7053( -3.5514) 
(1996/95) 
1955 - 1987 

95 % critica l values in brackets. 

TABLE 4-2b 
Unit root tests for variable DRPEX 

statistic sample observati without trend with trend 
ons 

DF (1961162)- (1994/95) 33 -5 .0693 -5 .3042 
1954 - 1987 (-2.9528) (-3.55 14) 

ADF(1 ) (1962/63)- (1996/95) 32 -3 .5997 -3 .8951 
1955 - 1987 (-29558) (-3 .5562) 

95 % critical values in brackets. 
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For the co integration of the two variables the estimated DRP~-i3DRPEX, 

= e,16 unit root test shows e, to be 1(0) which implies the ex istence of long- run 

relationship between DRPI and DRPEX. See table 4-3 

TABLE 4-3 

Unit root tests for residuals 

Based on OLS regression of DRPI on 
CON D2 DRPEX Dl 
34 observations used for estimation from 1954 to 1987 

statistic sample observations value 

DF 1955 - 1987 33 -6.7505 (-4.4454) 

ADF(I) 1956- 1987 32 -4.8155 (-4.4568) 

95 % critical values in brackets when available. 

D2 = Dummy variable for the changing economic policy of government in 1973174 

D I = Dummy variable for the 1984/85 drought of Ethiopia. 

Causality 

Since there is structural break in the year 1973174,1 introduce dummy variable to 

capture such effect. OLS is used to estimate the causal relation between DRPI (Detrended 

Real Per Capital Income) and DRPEX (Detrended Real Per Capita Expenditure) with their 

lag ' s. The result of the models are summarized as follows :17 

16 For the regression of DRPI,-pDRPEX '" e, see appendu 4-1 

17 For the details of the estimation see appendix 4-1 & 4-2 
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Estimation of causality between DLRPI and DLRPEX for the period 1960/61-

1990/91 is reported in Table 4.4 and 4.5. 

TABLE 4-4 
Ordinary Least Squares Estimation 

Dependent variable is DLRPI 
26 observations used for estimation from 1958 to 1983 

Regressor 

CON 
DLRPEX 
DLRPEX(- I) 
DLRPEX(-2) 
DLRPEX(-4) 
DLRPI(-I) 
DLRPI(-2) 
DLRPI(-3) 
DLRPI(-4) 
Dl 
D2 

R-Squared 
R-Bar-Squared 

TABLE 4-5 

Coefficient 

-.057985 
.17851 
.16729 
.11272 
.099889 
.60098 
.58343 
.44205 
.25224 
.085506 
-. 23708 

.94836 

.91393 

Standard Error 

.010005 

.038871 

.050718 

.063263 

.055577 

.10417 

.11210 

.092629 

.082997 

.013959 

.028663 

F-statistic F(10 
,15) 

Ordinary Least Squares Estimation 

Dependent variable is DLRPEX 
26 observations used for estimation from 1958 to 1983 

Regressor 

CON 
DLRPI 
DLRPEX(-I) 
DLRPEX(-2) 
DLRPI(-l) 
DLRPI(-2) 
DLRPI(-3) 
DLRPI(-4) 
Dl 
D2 

R-Squared 
R-Bar­
Squared 

Coefficient 

.213 12 
3.0165 
.67340 
.567 17 
2.2306 
2.3203 
1.3456 
.5882 1 
.30271 

-.6416 1 

.63676 

.43243 

Standard Error 

.048465 

.71902 

.24344 

.26279 

.572 13 

.59218 

.49017 

.40239 

.081929 

.21325 

F-statistic F(9, 16) 
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T-Ratio[Prob] 

-5.7955[.000] 
4.5923[.000] 
3.2984[.005] 
1.7818[.095] 
1.7973[.095] 
5.7693[.000] 
5.2046[.000] 
4.7722[.000] 
3.0391[.008] 
6.1256[.000] 

-8. 27 15[.000] 

27 .5469 [.000] 

T-Ratio[Prob] 

4.3973 [.000] 
4.1953[.001 ] 
2.7662[.014] 
2.1583[.046] 
3.8988[.001] 
3.9183 [.001] 
2.7451[.014] 
1.4618[ 163] 
36947[.002] 
-3.0087[.008] 

3.1164[.020] 



From table 4-4 and 4-5 we can see that the causal relation berween the two considered 

variables is instantaneous bidirectional. 

Thus, the test of Granger causali ty implies the present and past expenditure of 

government and also lag's RPI affect the present RPI and the reverse is also ttue. 

Therefore the time series data of Ethiopia empirically support both the Wagnerian and the 

Keynesian hypotheses about the causal relationship between government expenditure and 

Economic growth. (see appendix 4-1 and 4-2) 

However , based on the statistical significance one can say the growth of real per 

capita income was more explained by the growth of total expenditure than the reverse 

even if the overall test shows simultaneity of the rwo causalities . The next chapter treat 

productivity of public expenditure based on the strong impact of model 4. r while leaving 

the simultaneity problem for further research. 
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CHAPTER V 

V.Productivity of Public Expenditure 

This chapter is concerned with the impact of government spending on productivity 

growth. The direct and indirect influence of government expenditure on the growth of 

productivity in the private sector of the economy will be dealt. A sound decomposition 

of government expenditure into various functional categories has been done to assess their 

relative contributions to productivity . 

5.1 Government Spending and Private Investment 

The importance of private investment to the growth and development strategy of 

Ethiopia in the transition to the free market economy is emerging with the growing 

agreement on the desirability of increasing the private sector's share in total capital 

formation through increased reliance on market forces and incentives . Thus. the key to 

sustained recovery in Ethiopia is the revival of private investment. This revival requires 

a coordinated set of credible polices. One of these polices is fi scal policy (public 

expenditure restructuring) . 

Hence , the vita l questions to be answered are: to what extent does public spending 

complement private investment (crowding- in) and to what extent does it crowd out. How 

does the size of the fi scal deficit and alternative ways of financing it affect private 

investment? How do these options affect the real interest rate, credit allocation and the 

real exchange rate and thereby private investment. Such issues should be dealt with as the 
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new Ethiopian government (after 1990/91) restructures its expenditure polices. 

Economic theory and empirical findings also show the relationship between fiscal 

policy (public expenditure) and private investment could either be charac terized by 

complementarity or competitiveness (substitutability). 

Once the Ethiopian government -accepted the structural adjustment programme (so 

as to follow free market economy , in which expansion of private sector investment should 

be the main source for economic growth), public spending resources has to be shifted to 

those areas which are complementary to private sector investment. 

5.2 Government Spending and Productivity 

Aschauer (1989) advances the idea that on neoclassical grounds, expansions of 

public investment spending should have a larger stimulative impact on private output than 

equal- sized increases in public consumption expenditures. Specifically. public 

investment , it is argued, induces an increase in the rate of return to private capita l and, 

thereby, stimulates private investment expenditure and productivity. 18 

However , many development economists, especially those of the "structuralist 

school" argue under certain circumstances a higher government consumption expenditure 

is also associated with fast growth. 

18 Aschauer, David A., 1989. Is public eJlpenditure productive? Journal of monitory ec{Inomics NO.23 pp . ln -200 . 
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Economic theory does not give a clear prediction about which of the two (i.e 

government consumption expenditure or government investment expenditure) has a strong 

impact on the growth of output . From an income accounting perspective , a higher 

government consumption expenditure would come at the expense of either investment in 

conventional capital or private consumption. If government consumption spending 

increases at the expenses of investment this would tend to diminish the growth rate of 

GDP. However , a substantial portion of government "consumption expenditures " are in 

fact investment in the broader sense, especially education and health care. Thus, a higher 

government consumption expenditure does not necessarily reduce capital formation even 

if it is at the expense of conventional investment. The implications are not clear if 

government consumption expenditures increase at the expense of private consumption. 

Clearly such conflicting points of view can be justified through empirical research. 

5.3 The Transmission Mechanism of Public Expenditure and Economic Growth. 

Even if economic theory and empirical findings do not strongly agree on the degree of 

government evolvement in the economy, the role of state intervention in the economic 

activities as complement to private investment is justified. The correlation matrix 's l9 of 

19 The correlation between two variables X and Y is: Correlation where, 

Standard deviation: 
". (X· -XJ 2 

s=[L.J, ' ]1 /2 
x n-l 
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tab le 5.1-5.3 shows the correlation between GDP growth . government investtnent 

expenditure and private investment. 

TABLE 5-1 

Estimated Correlation Matrix of GDP GJ and PJ (1953 1983) 

GDP GJ PJ 

GDP -, 
I I 
I 1.00000 .60005 -.13762 I 

GJ I I 
I 1.00000 - .31109 I 

PJ I I 
I 1.0000 I 
L .J 

Where GJ =Government Investtnent Expenditure 

PJ =Private investment expenditure 

TABLE 5-2 

Estimated Correlation Matrix of GDP GJ PJ (1953 1967) 

GDP GJ PJ 

I -, 
GDP I 1.0000 .85410 .65119 I 

I I 
GJ I 1.0000 .22860 I 

I I 
PJ I 1.0000 I 

I I 
L .J 
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TABLE 5-3 

Estimated Correlation Matrix of GDP GI PI (1967 1983) 

GDP 
GDP r 

I 1.0000 
GI I 

I 
PI I 

L 

Where GI Government investment 
PI = Private Investment 

GI 

.77453 -.37717 
1.0000 -.63772 

1.0000 

PI 
I 

I 
I 
I 
I 

.J 

Table (5-1) Estimated correlation matrix of GDP, GI PI from 1953-1983 (1960/61-

1990/91) shows the presence of negative correlation between growth of government 

expenditure and private investment. But Table (5-2) , Estimated corre lation matrix of 

GDP, GI and PI from 1953-1967 (1960/61 -1973174) shows positive correlation between 

the growth of public spending and private investment. The above two outcomes are 

substantiated by table (5-3). Estimated correlation matrix of GDP, GI and PI from 1967-

1983 (1973174-1990/91) which shows the presence of strong negative relation between the 

two variables. 

Thus, these re lationships are the outcome of the economic policies which were 

followed in Ethiopia for the past three to four decades. The negative correlation between 

government spending and private investment growth in Ethiopia from the year 1973174-

1990/91 is not surprising for those who know what was the economic policy of Ethiopia. 
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The present government of Ethiopia (from 1990/91) who follows free market 

economy encourage private investment so as to gain fastest growth rate of GOP. The 

direction of restructuring public expenditure to increase GDP would also facilitate private 

investment. Hence , by measuring productivity of public expendirure, we bope to shade 

some light on the expected positive correlation between government spending and private 

investment. 

5.4 Model Specification 

The framework we developed for the srudy of the relationship between government 

spending and the growth of percapita real GOP did not allow the inclusion of many 

factors affecting that relationship . Unforrunately there is no any accepted theory to shed 

light on the determinants of the growth of per capita real GOP and therefore. their is no 

generally accepted set of variables to include in the srudy. 

Ideally this section should have discussed the relationship between total government 

impact and a comprehensive measure of economic welfare. But as I have mentioned early 

(section 1. 2), given the importance of government influence in the economy, per capita 

real output is used as a measure of economic we lfare and restrucruring of government 

spending as a fiscal policy instrument. 

The ana lysis is based on the estimation of parameters in a translog production 

function . Recently developed econometric techniques for dealing with non stationary time 

series data are used in the estimation. 
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5.5 The Variables to be estimated 

The desc ription of the variables used in the analysis is as follows: 

RPl:[Y] Gross Domestic Product is obta ined from the Ministry of Planning and 

Economic Development (MOPED) and is deflated by the GDP deflator and 

divided by population in order to express it in per capita tenus. 

Labour:[L] Since the aggregate data on man hours worked were nOl available, the 

proxy for this variable is the number of active labour force adjusted by the 

unemployment rate .20 

Capital: [K] Series for this variable were constructed from the MOPED data. 

Government Human Resource development spending: [H] Recurrent Expendirure on 

education and training and public health from the Ethiopian Ministry of Finance annual 

report is constructed. 

Government Defence Expenditure:- [D] Series were constructed from the Ministry of 

Finance Annual Report. 

Government Capital expenditure:- Data obtained from the ministry of Finance Annual 

Report . 

The selection of these three policy variables are based on their share of total 

expendirure and importance as a policy variable. 

20 The d:u.a for active labour force and unemploymeru rale is compiled from CSA 
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Two trans log Production Functions will be estimated one based on the proponion 

of sectoral expenditure to total expenditure (Modell) and the second one on sectoral 

expenditures (Model 2). 

The translog production function is: 

Iny = ko + k,lnL+ k2lnK + k,lnD + k,lnH + kslnC + (1I2)I;I;a}nk;lnkj + Tt + e (5-1) 

Where In = natural logarithm 

Before estimation of the models stationarity of the data is checked using both 

Dicky-fuller and Augmented Dickey fuller test of the Micro-Fit3 package . The results are 

summarized in the following tables. 

Table 5.4 

Unit root tests fo r variable LMYP' 

statistic sample observati without trend with trend 
ons 

DF 1954 1983 30 6.8082 -.095849 
1961162 1990/91 (-2.9627) (-3 .5671) 

ADF(l) 1955 1983 29 3.4080 -.25665 
1962/63 1990/91 ( -2 .9665) (-3.5731 ) 

5 % cnlIcal values In brackets . 

* LMYP = the natural logarithm of Mid-year population 
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Table 5.5 
Unit root tests for variable LRGCF' 

Statistic Sample Observati Without trend with trend 
ons 

DF 1954 1983 30 -1.9493 -1.6008 
1961162 1990/91 (-2.9627) (-3.5671) 

ADF(l) 1955 1983 29 -1.8846 -1.7927 
1962/63 1990/91 (-2.9665) (-3 .5731) 

95 % critical values in brackets. 

* LRGCF = The narural logarithm of Real Gross capital formation 

Table 5.6 
Unit root tests for variable LRDEX' 

statistic sample observati without trend with trend 
ons 

DF 1954 1983 30 -1.0484 -1.6297 
(-2.9627) (-3.567 1) 

ADF(I) 1955 1983 29 -1.1568 -2.2715 
(-2.9665) (-3.573 1) 

95 % critical values in brackets. 
* LRDEX = The narural logarithm of Real Defence Expendirure 

Table 5.7 
Unit root tests for variable LRHRDEX' 

statistic sample observati without trend with trend 
ons 

DF 1954 1983 30 -2.2874 -2. 1804 
(-2.9627) (-3.5671) 

ADF(l) 1955 1983 29 -2.6970 -4.0363 
(-29665) (-3. 5731) 

95 % critical values in brackets. 
* LRHRDEX = The narural logarithm of Real Human Resource Development 
expendirure 
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Table 5.8 

Unit root tests for variable LRCEX' 

Statistic sample observati without trend with trend 
ODS 

DF 1954 1983 30 -1.5996 -2.8346 
(-2 .9627) (-3.5671) 

ADF(l) 1955 1983 29 -1.0586 -3 .1386 
(-2.9665 ) (-3.5731) 

95 % critical values in brackets. 

* LRCEX = The natural logarithm of Real Capital Expenditure. 

Since all of the variables are non-stationary, their first 

difference is checked and all become stationary. (See tables 

below) 

Table 5.9 

Unit root tests for variable DLMYP' 

statistic sample observati without trend with trend 
ODS 

DF 1956 1983 28 -7.9386 -7 .7968 
(-2 9706) (-3.5796) 

ADF(I) 1957 1983 27 -5.9629 -5 .8318 
(-29750) (-3.5867) 

95 % critical values in brackets. 

* DLMYP = 1(1) of LMYP 
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Table 5.10 Uni t roO[ tests for variab le DLRGCF" 

statistic sample observati without trend with tre nd 
ons 

DF 1955 1983 29 -4 .4485 -4 .5231 
(-2 .9665) (-3 .5731 ) 

ADF(l) 1956 1983 28 -2.9925 -3.0612 
(-2 .9706) (-3.5796) 

~5 % cntlca values III brackets. 

* DLRGCF = 1(1) of LRGCF 

Table 5.11 

Unit root tests for variable DLRDEX" 

statistic sample observatio without trend with trend 
ns 

DF 1955 1983 29 -3.7933 -3 .7384 
(-2 .9665) (-3. 5731) 

ADF(1) 1956 1983 28 -3.22 13 -3.1490 
(-2.9706) (-3.5796) 

95 % critical values in brackets. 

DLRDEX=I(1 )of LRDEX 

Table 5-12 

Unit root tests for variable DLRHRDEX" 

statistic sample observatio without trend with trend 
ns 

DF 1955 1983 29 -3.6259 -4 .0272 
(-2 .9665) (-3.5731) 

ADF(1) 1956 1983 28 -3 .2500 -3.6359 
(-2.9706) (-3 .5796) 

15 % crItlca values III brackets. 
* DLRHRDEX = 1(1) of LRHRDEX 
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Table 5-13 
Unit root tests for variable DLRCEX· 

statistic sample observatio without trend with trend 
ns 

DF 1955 1983 29 -5 .7 143 -5.6584 
(-2. 9665) (-3.573 1) 

ADF(l) 1956 1983 28 -5.9570 -5.8375 
(-2.9706) (-3 .5796) 

95 % critical values in brackets. 

* DLRCEX =1(1) LRCEX 

We introduce two dummy variable DI and D2 to capture the effect of policy 

transformation from the king Haile Selassie era to !be "socialist economy" in 1973174 and 

!be great Draught of Ethiopia in 1984/85 . 

5.6 Estimation Results 

The estimated results of the Translog Production Function is: 

Table 5-14 

Translog Production Function Parameter Estimates 

INPUT MODELl MODEL2 

CON 0.158(2.9) 0 .904(1.06) 

In(k l ) -0.576(-1.76) -0 .87 6( -1.70) 

In(k2) -0 . 978( -1. 9) -0.243(-1.16) 

In(kJ) -0.694(-0.34) 0.13 1(1.78) 

In(k,) -0 .853(-0.8) -0.437(-3.0) 

In(ks) 0 .238(1.10) -0.390(-1.6) 

1I2[ln(k l )ln(k l ) ] 1.238(2 .1) 3.803(2.35) 

In(k l )ln(k2) 0. 273(1 .215) -4.311(-0 .69) 
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INPUT MODEll MODEL2 

In(k,) ln(k)) 0.456(0.511 ) -1.06(-2.395) 

In(k,) ln(k.) 0. 978(2.444) I . 935( I . 928) 

In(k,)ln(ks) 1.01 (2.559) 1. 89(2 .984) 

~ 1I2[ln(k,)ln(k,») 0 .598(2.353) -3.858(~0. 773) 

In(k2)ln(k) -2.849(-0.22) 0.331(2.873) 

In(k2)ln(k.) -0537(-1.362) 0.523(1.28) 

In(k2)ln(ks) -0.572(-2.629) -1.483(-0.978) 

II2[ln(k) ln(k) ) -1.198(-2.575) -0.679(-0.678) 

In(k)ln(k.) -1 .322(-2.61) 1.19(2.901) 

In(k))ln(ks) -1.389(-0.144) -1. 09( -1.26) 

1I2[ln(k.)ln(k.)] -0.13(-0. 141) 0.478(0.551) 

In(k.)ln(ks) 0.308(0.465) 0.101(0.13) 

112[ln(ks)ln(ks)] 0.609(0.261) 0.57(0.554) 

Dl -0.018(-1.42) -.057(-1.55) 

D2 -0 .117(-1.47) -0.379(-1.91) 

T 0.004(1.747) 0.005(1.029) 

R2 0.55 0.53 

F-value 12.6 6.4 

OBS 29 29 

NOTES: The numbers in parentheses denote t-statistics. K; denotes the ith input: 

1 = lab our; 2 = Capital ; 3 =defence expe nditure ;4 = Human resource 

expenditure;5 = Goverrunent capital expenditure. Both models contain intercept term 

"CON" and time trend dummies T. The two seasonal dummies Dl and D2 denote the 

policy change effect in 1973174 and the great drought of Ethiopia in 1984/85. OBS 

denotes the number of observation. R2 is the adjusted R2. 
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The estimated R2 = 0.55 and 0.53 for each model and the F-statistic 12.6 and 6.4 shows 

the two models explain the parameters well. The Diagnostic tests also show the absence 

of any problem in the estimation. 

Us ing equation (5) of page 15 the elasticities are summerised in table 5-15. 

Table 5-15 

Summery of the Translog Production Function Results 

INPUT MODELl MODEL2 Significance (5 %) 
[Elasticities] [Elasticities] 

K, 0 .12 0.15 Yes 

K2 0 .28 0 .17 Yes 

KJ 0.06 0 .01 No 

K.. 0 .38 0.46 Yes 

K, 0.28 0 .30 Yes 

NOTES: The measures of elasticities have been calculated at means of each observation. 

Having in mind the limitation of the theory behind the variables chosen for this study, and 

due to weaknesses in the quality and also availability of data the economic meaning of the 

estimated parameters are as follows: 

From table 5.14 and 5-15 we can see that the three policy variables have the expected 

sign and pass the overall statistical test (F-test). Only kJ (Government expenditure on 

defence) fails to pass the t-test at 5 % significance . 

Thus,the elasticity of output with respect to human resource development shows 

government involvement into the economy on such activities has a positive impact on the 

growth of the economy. The second important variable k, (government capital expenditure 
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)has also significant effect on economic growth.k)(goverrunent expenditure on defence )has 

neg ligible effect. 
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CHAPTER VI 

Conclusion and Policy Implication 

The purpose of this paper was to see the behaviour of public spending in Ethiopia, 

its causal relation with growth of per capita income and measuring the productivity of the 

composition of public expenditure . 

Recurrent expenditure accounts for more than 75% of total expenditure while 

capital expenditure is around 25 % ,the latter attains its peale value in 1988/89 at 36.89% 

of total expenditure. The major component (for the time considered) of the recurrent 
J 

expenditure was defence which accounted.( more than 40% of total recurrent expenditure. 

On the other hand ,89 % of the total capital expenditure went for infrastructure 

development. 

Testing for the causal relation between growth of per capita income and 

government spending we found the existence of instantaneous bidirectional causal relation. 

Both the Wagnerian and Keynesian hypotheses are supported by the results of the models . 

Thus , policy makers may pay attention to the causal relations of public expenditure 

variables and economic growth. 

After determining the causal relations between the two variables, the paper 

invest igated the productivity of government spending based on its sectoral allocation. The 

results show that government expenditure on human resource development is more 

productivtO than the rest of the variables considered. The second important variable is 

government capital expenditure which is supposed to serve as a complement to private 
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capital investment . The third policy variable which was estimated was defence expenditure 

and had neg ligible effect on the growth of per capita income. 

The higher output elasticity with respect to human resource development and 

capital expenditure , and the insignificant output elasticity of military expenditure suggest 

that it may be necessary to reshape public expenditure priorities in favour of human 

resource development and capital expenditure and away from military spending. As 

economic growth is a long-run objective it is expected that only through a sustained 

application of policy will it be possible to attain the desired goal of development. 

Looking at the trend of government expenditures, defence expenditure decreased 

by more than 50% (from 1990/91-1994/95) and government spending on human resource 

development and capital expenditure increased by more than 92 % and 85 % respectively. 

(The figures for the year 1992/93-1994/95 are calculated from the preliminary 

(unpublished) report of the Ethiopian Ministry of Finance) . 

The results of this study fully support the present government's effort to 

restructure public expenditure. Lastly the presence of a simultaneity causal relation 

between public expenditure and GOP growth suggests further research. 
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ABBREVIA TIONS USED IN THE THESIS 

RPI Real percapita income 

RPEX Real percapita expenditure 

DRPI Detrended real percapira income 

DRPEX Detrended real percapita expenditure 

MYP Mid-year population 

LMYP Log mid-year population 

RGCF Real Gross cap ira I formation 

LRGCF Log-real gross capiral formation 

RDEX Real defence expenditure 

LRDEX Log-real defence expenditure 

RHRDEX Real human resource development expenditure 

LRHRDEX Log-real human resource development expenditure 

RCEX Real capiral expenditure 

LRCEX Log-real capital expenditure 

DLMYP Detrended log-real mid-year population 

DLRGCF Detrended log-real gross capiral formation 

DLRDEX Detrended log-real defence expenditure 

DLRHRDEX Detrended log-real human resource development 

DLRCEX 

GNP 

IMF 

WB 

expenditure 

Deterended log-real capital expenditure 

Gross national product 

International Monetary Fund 

World Bank 
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MF 

RGDP 

RTEX 

DLRPI 

DLRPEX 

CSA 

CES 

DRGDP 

Ministry of Finance 

Real gross domestic Product 

Real total expenditure 

Detrended log-real percapita income 

Detrended log-real percapita expenditure 

Central Statistics Authority 

Constant elasticity of substitution 

Detrended real gross domestic product 
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Appendix 1.1 

Translog Production Function 

In the area of models of producer behaviour , the class ical paper by Arrow (1961) 

called in to question the inherent restrictions of the Cobb-Douglas model that all 

elastic ities of factor substitution are equal to one. Since then researchers have developed 

numerous flexible functions that allow substitution to be unrestricted (i.e not even 

constant) and one of them is the Transcendental logarithmic or translog, production 

function. This function is the most frequently used flexible function in empirical work. 

It was developed as a means of approximating the CES production function by Kmenta 

(1967) and was introduced formally in a series of papers by Berndt, Christianson, 

Jorgenson, and Lav , including Berndt and christianson (1972) and christianson et al (1973) 

The translog production function was approximated by: 

InY- ~ + L ( o lnY ) I nKin+2 L L ( o21n Y ) InKinlnKn 
0!D o lnKin 2 m n olnKinl nKn 

Identify ing these derivatives as coefficients the trans log production function becomes: 

If omn equals zero, it reduces to the cobb-Douglas function (with constant elast icity of 

substation). 
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In this model the output shares are given by 

If one insert the coefficient estimates and the mean values for In Ki's (not the logs of the 

mean) that will the result of the elasticity . The estimated standard error for this linear 

combination of the least squares estimates is computed as tbe square root of: 

Est . var [P i + L () ij Ki 1 which most of the time reasonably close to the earlier usual 

estimate (In the usual cobb-Douglas production function) 

To test the hypothesis that there is statist ically significant different between tbe 

trans log production function and the usual cobb-Douglas production function one has to 

use F statistic. 
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Appendix 2-1 

The model they use is (Devarajan et al , 1993) 

As a measure of output they have taken per capita Gross Domestic product (GDP) . 

They have considered five types of capital stocks. These include labour, private capital, 

infrastrucrure capital , human resource development capital and military capital , "and again 

divided by the population in order to come up with the per capita figures for inputs. 

They used ordinary least squares in order to estimate the above translog 

specification by pooling the data on region and income level as: 

(1) AFRICA: Egypt, Kenya, Tanzania and Zimbabwe 

(2) ASIA: Indonesia, India , Pakistane , Korea , Srilanka, Malaysia, Philippines, and 

Thailand . 

(3) EMENA: Greece, Iran, Israel, Porrugal , and Turkey 

(4) LAT: Bolivia, Colombia, Mexico, and Venezuela 

(5) OECD: Canada, Japan, U.S.A and Germany 

As I mentioned in the hody of the paper the estimated parameters are consistent 

with the above model specification . Most of the coefficients are significant at the 5 % 

level of significance and with the exception of the LAT region, which had an adjusted R 2 

of 0.97 , all other adjusted R 2' S were 0 .99. At the same time, all F-statistics were 

significant at the 1 % level of significance. 
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Appendix 4 

Ordinary Leasl Squares ESlimalion 
*****************-*********************-************** •••••• ****.**.*~ •••• ***** 
Dependem variable is DRPI 
30 observalions used for eSlimalion from 1954 10 1983 

*********************************** ••• *************************.*.**** •• ***.*** 
Regressor Coefficient Standard Error T-Rario[Prob] 
CON -l.4505 .48954 -2 .9630[.006] 
DRPEX .022117 .0009036 24.4753[.000] 
Dl -3.8732 .59331 -6. 528 1[ .000] 
D2 -3.3315 2.7383 -l.2 166[.235] 

*************** .*********************.*****.**************** ••••••••••••••••••• 
R-Squared .98729 F-statistic F( 3, 26) 673 .1816[.000] 
R-Bar-Squared .98582 S.E. of Regression 1.5852 
Residual Sum of Squares 65.3336 Mean of Dependem Variable -.84678 
S.D. of Dependent Variable 13.3133 Maximum of Log-likelihood -54. 2428 
DW-slalistic l.4476 

*********************************************.****** •••••• **.*.*.*.****.*.***** 

Diagnostic Tests 
•• ***** ••••• **** ••••••••• * ••••••• *** •••• ** •••••• ** ••••••••••••••••••••••••••••• 
* Test Statistics * LM Version * F Version * 
***********.*****.**********************.*** •• * •• * ••• * •• * ••• * •• *.*.* •• **.***.*. 

* * * • 
* A:Serial Correlation *CHI-SQ( 1) = 1. 7532[.185]* F( 1,25)= 1.5517[.224]* 

* * " * 
"B: Functional Form *CHI-SQ( 1)= .75175[.386]*F( 1,25)= .64256[.430]* 

* 
" C:Normalily 

" 

" 

" 

" 
"CHI-SQ( 2)= l.8665[.393]" 

" 

* 
Not applicable * 

" 
* D: Heleroscedasliciry "CHI-SQ( 1)= .40873[.523]*F( 1, 28)= .38675[ .539]* 
************* •• ******* •• *********** ••• ***************-.*** •• *** •• ***_ •••••• ***-

A: Lagrange multiplier leS! of residual serial correlalion 
B:Rarnsey's RESET test using Ihe square of the fined values 
C: Based on a lest of skewness and kunosis of residuals 
D:Based on Ihe regression of squared residuals on squared fined values 
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Ordinary Least Squares Estimation 
**********.**********************.****** ••• ***** •••••••• -.**._-.*-•..• -•• -•• *.-
Dependent variable is DRPEX 
30 observations used for estimation from 1954 to 1983 

Regressor Coefficient Standard Error T-Ratio[ProbJ 
CON 72. 7667 20.6021 3.5320[.002J 
DRPI 43.3336 I. 7705 24.4753[.oooJ 
01 165.9576 27.5847 6.0163[.000] 
02 43.2127 124.3229 .34758[.73 1J .. _.* .• _.*_ .•... _ •.•. _ ..... * •••• • * ••• • -_._ ••••• _. _.- •• -_._ ••••• _ ••• _ •• - ••••• _.-

R-Squared .98562 F-statistic F( 3, 26) 594.1628[.oooJ 
R-Bar-Squared .98396 S.E. of Regression 70.1669 
Residual Sum of Squares 128008.3 Mean of Dependent Variable 131.5559 
S.D. of Dependent Variable 554. 1039 Maximum of Log-likelihood -167.9480 
OW-statistic 1.2873 .. _ .................. _ ..•....•....•..•.................................•....... 

Diagnostic Tests _._-_ ••.....•...•.•.• __ ......•............................ __ .•....•... -....... . 
* Test Statistics * LM Version * F Version * •• _.-•..•. _ •• _ •••••••••••••••• _ ••• *._ .•. _._ .. _-_ ...• _ ••. _._ ••• _._ ••••• _---_._.-
* * • * 
* A:Serial Correlation *CHI-SQ( 1)= 2.7930[.095]*F( 1,25)= 2.5664[.122)* 

* * * * 
* B:Functional Form *CHI-SQ( 1)= .028404[.866)*F( I. 25)= .023692[.879J* 

* * * • 
* C:Normality *CHI-SQ( 2)= .60474[.739]* 1\Ot applicable * 
* * * * 
* D:Heteroscedasticity *CHI-SQ( 1)= .30072[.583]*F( 1,28)= .28352[.599]* 
_ •••••• _ ••• t ••• _ •••••• ** ••• *** •••• *** ••••• * ••• * •••• ** ••••••••••••• ****.*.***.** 

A:lagrange multiplier test of residual serial correlation 
B:Ramsey ' s RESET test using lite square of lite fitted values 
C: Based on a {est of skewness and kurtosis of residuals 
D:Based on lite regression of squared residuals on squared fined values 

..... ~ -
,... 
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Appendix 4-1 

Ordinary Leasl Squares ESlimation 
.~**** ** * ** ** ***** *** **** * *****. *** ****** . * ** . *** *. * ** • • • _***. - . *.**** • • 

Dependenl variable is DLRPI 
26 observations used fo r eSlimalion from 1958 10 1983 

******************************************************.-**************** 

Regressor 
CON 
DLRPEX 
DLRPEX(-I) 
DLRPEX(-2) 
DLRPEX(-4) 
DLRPI(- I) 
DLRPI(-2) 
DLRPI(-3) 
DLRPI(-4) 
DI 
D2 

Coefficient 
.23252 

3.2736 
-.60561 
-.60424 
-.36832 

2.2488 
2.1 552 
1.5369 
.76996 

-.30702 
.74466 

Slandard Error 
.048396 

.71284 
.23861 
.25414 
.24454 

.55084 

.58046 

.48863 

.40569 
.078914 
.2 1637 

T-RaliofProb] 
4.8044[.000] 

4.5923[.000] 
-2 .5381[.023] 
-2.3776[.031] 
-1.5062[. 153] 

4.0824[.00 1] 
3.7 129[.002] 
3.1454[.007] 
1.8979[.077] 

-3.8906[.001] 
3.4416[ .004] 

*****************.******* ••• ******.***** ••• ******.**** ••• ***** •••• ** •••• 
R-Squared .68448 F-slalislic F(lO, 15) 3.2540[.020] 
R-Bar-Squared .47413 S. E. of Regression .09 1634 
Residual Sum of Squares .12595 Mean of Dependenl Variable .030002 
S.D. of Dependenl Variable .12636 Maximum of Log-likelihood 32.3971 
DW -slatistic 1.6184 

*********** •••• *.*.****.*************************.**** ••• *** ••••• **** ••• 

Diagnoslic Tesls 
******************************************************._****** •• *************** 
,.. Test Statistics ,.. LM Version * F Version * 
******************************************************************************* 

* * * • 
• A:Seriai Correlation *CHI-SQ( I)~ 1.6095[.205]*F( I , 14)~ .92383[ .353]* 

* * • • 
• B:Funclionai Form *CHl-SQ( I)~ .047822[.82 7]'F( 1. 14 ) ~ .025798[ .875]* 
• • * * 
• C:Norrnality 

* • 
*CHI -SQ( 2 ) ~ 1.5384[.463]* 

• 
1'01 applicable 

* 
• 

* D: Heleroscedaslicity *CHI-SQ( I )~ .04456O[.833]*F( 1,24) = .04 1203[.84 1] * 
*******************************************-*********************************** 

A : Lagrange multiplier 
B:Ramsey ' s RESET test 

values 

test of residual 
using the square 

serial correlation 
of the fitted 

C:Based on a test of skewness and kurtosis of residuals 
D:Based on the regression o f squared residuals on squared 
fitted values 
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Appendix 4-2 

Ordinary Least Squares Estimation 
******************.*****.*************** ••••••••••••••••••• * •• **************.** 

Dependent variable is DLRPEX 
26 observations used for es timation from 1958 to 1983 

Regressor 
CON 
DLRPI 
DLRPEX(-I) 
DLRPEX(-2) 
DLRPI(-I) 
DLRPI(-2) 
DLRPI(-3) 
DLRPI(-4) 
DI 
D2 

Coefficient 
.2 1312 
3.0165 

-.67340 
-.56717 

2.2306 
2.3203 
1.3456 
.58821 

-.30271 
.64 161 

Standard Error 
.048465 
.7 1902 

.24344 

.26279 
.57213 
.592 18 
.49017 
.40239 

.081929 
.21325 

T -Ratio[Prob J 
U973[.OOOJ 
4.1953[.00IJ 

-2.7662[.014J 
-2.1583[.046J 

3.8988[.00IJ 
3.9183[.00IJ 
2.7451[.014J 
1.4618[.163J 

-3.6947[.002] 
3.0087[.008] 

*******************.*********************.** ••••••••••••••• ******* •••• *** •••••• 
R-Squared .63676 F-statistic F( 9, 16) 3.1164[ .023] 
R-Bar-Squared .43243 S.E. of Regression .095197 
Residual Sum of Squares .14500 Mean of Dependent Variable .030002 
S.D. of Dependent Variable .12636 Maximum of Log-likelihood 30.5662 
DW-statistic 1.6435 

•• *** •••• *** •••••••• ** •••••• ***** •••••••••••••••••••••••••••••••••••••• ** •••••• 

Diagnostic Tests 
.************************* •• *****.********* •• ** ••••••• ***********************.* 
... Test Statistics ... LM Version , F Version , 

• , , * 
, A:Serial Correlation *CHI-SQ( I) ; 1.4552[.228J*F( I, 15); .88931[.361]* 

* * * * 
, B:Functional Form 'CHI-SQ( I); 1.0480[.306J*F( I, IS); .63OO3[.440J* , • , • 
... C:Normality 'CHI-SQ( 2); 2.0239[.364J' S O! applicable • 
• * • 
, D:Heteroscedasticity 'CHI-SQ( I); .034846[.852J *F( 1. 2~ ) ; .032209[.859J* 
**************.***************************.*** ••••••• **** •• ******************** 

A:Lagrange multiplier test of residual serial correlation 
B : Ramsey 's RESET test using the square of the fitted values 
C:Based on a test of skewness and kurtosis of residuals 
D:Based on the regression of squared residuals on squared 
fitted values 
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