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Abstrac.t 

The objective of this study is to examine .the magn it u,je of s.er.tura i Jin~ i •. ges alld the 

potential impact of poli cy- induced changes on the Ethiop ian.economy. To,carlY (lut this, 

socia l accounting matrix (SAM)-based multiplier is used. The socia l accounting matrix 

consists of fifteen production activities. two factors of production (labor and capital), 

three institutions, namely, rural households, urban households, and government. one 

combined capital account, and the rest of the world. 

This study ind icated that the direct interdependence of the Ethiopian economy is limited . 

When genera l equilibrium effects are taken into consideration, agriculture is found to be 

superior, through income and consumption linkages, in terms of st imul ating economic 

growth in the country. Of the indu st rial subsectors, food processing. metal s, beverage, 

and text il e have st rong linkages with the rest of the economy. 

The study pointed out that targeting rural areas is impo11ant to elim inate rural and urban 

poverty simu ltaneously. The study also showed that complete elimination of fertilizer 

subsidy has brought a decline in sectoral output , household income. and private savings. 

The study indicated that sectoral investment programmes, particularly investments in 

agriculture have st imul ated sectoral output and household income. It also indicated that 

increasing coffee exports have substanti al impacts on stimulating growth and household 

II1 comes. 

It fo llows that to bring long-term development. emphasis shou ld be directed toward s the 

transformation of the rural areas in general and agricultu ral sector in particu lar and 

se lecti ve promotion of industrial subsectors. It is also crucia l to reconsider the 

implication of'fel1ili zer subsidy elimination. 
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CHAFTERONE 

Introduction 

The effects of macroeconomic adjustment and subsequent policy design have traditionally 

been measured in terms of the behavior of key macroeconomic variables as current account 

deficit, inflation, GDP, employment etc . These vari ab les, however, hide a multitude of 

changes since the various sectors of the economy react in quite different ways to policy­

induced or any exogenous changes so that the macroeconomic average can hide large shifts . 

In order to improve the li ving standard of the population and attain development through well 

designed strategies, the inclusion of distributional variables during the process of policy 

design together with other macroeconomic variables is crucial. Thus an in-depth treatment of 

the real interaction among production activi ties, factors of production and decision-making 

units is a paramount importance for the shOJt-tern1 analysis of demand management and 

policy design. This is so because it is only through the understanding of the microeconomic 

behaviors of the different social institutions that a proper picture of the functioning of the 

economy as a whole is obtained. As such , the analysis of these types of interconnections 

among sectors and institutions, such as the effects of exogenous changes on the economy 

requires the specification of an economic model. However, the country has no such 

comprehensive analytical model, which takes into account the interdependence of the various 

sectors of the economy. In other words, the interactions of the different sectors of the 

economy have not been measured in the country to date . Thi s study is des igned to bridge thi s 



gap. This is obviously essenti al for more insightful macroeconomic as well as sectoral policy 

design fo r Ethiopia. 

In order to accomplish the stated mission, th is study is structured in the following way. The 

second chapter deals with li terature review both theoreti cal as well as empirical; chapter III 

concerns with method of analysis. Final ly, chapter IV discusses empirical results as well as 

conclusions and policy implications. 

1.1 BACKGROUND 

In the mid 1970s, Ethiop ia had shi fted from a regime with mixed economic system to the one 

which was more centrally planned that pushed the economy to a downward trend which 

resulted in the deterioration of the entire economy and well being of the society. It has been 

documented that the per capita income was Birr 2 11 .7 in 1973174 and fell down to the level 

of BilT 180.3 in 1990/91 (MOPED, 1993). In terms of growth rates, the average annual 

growth rates of real GDP was about 1.5% during the period under review. Population, on the 

other hand, had been gTowing at about 2.9 % dUling the same period implying a 1.4% fa ll in 

per capita income per annum which resulted in the impoverishment of the living standard of 

the society at large. 

The poverty situation in the country is among the worst in the world. According to the recent 

study, 50% of the population in the country can not afford the minimum food requ irement 
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(MEDaC, 1999). It is indicated in the same document that 52% and 36% of rural and urban 

population are unable to meet the minimum food requirement, respectively. In other words, 

food poverty in rural areas is higher than in urban areas. Further more, 47% of the rural 

population and 33% of the urban population are found in absolute poverty. And also the 

poverty gap, the gap which would allow households to fulfill the minimum requirements 

between rural and urban households are13% and 10%, respect ively. 

Further more, gross domestic saving was averaged to be 14% of GDP in 1973174 and this 

figure was between 2.8% and 12.5% of GDP dUling the entire period of the military era. 

Public spending had been 19% ofGDP in 1973174 and this figure rose to 44% of the same in 

1990/91. The debt became a huge burden on the economy reaching USD 8.6 billion in 

1990/91. At thi s magnitude, the per capita burden was calculated to be about USD 172 or Birr 

356.04, which was greater than the per capita income of the country (MOPED, 1993). 

With regard to the structure of employment, the recent labor force survey indicate that about 

88.5% and 11.5% of the entire labor force is currently employed in rural and urban areas, 

respectively (Central Statistical Authority, 1999). The sectoral structure of labor force shows 

that agriculture, industry, and services absorb 79.6%, 9.0%, and 11.4% of the total currently 

employed persons, respectively. The agricu ltural sector absorbed a significant proportion of 

the labor force in the COUl1try, followed by services. 

The unpleasant perfonnance of the economy was due to mi smanagement, growi ng intemai 
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instability and recurrent drought and consequently the poor performance of the dominant 

sector, agriculture, which happened to be a bottleneck to other sectors . The annual growth 

rate of th is sector, which largely determines the overall growth of the economy, was averaged 

to be less than 1.5% during the period under consideration. As a result, the agricultural sector 

had not become immune to the worsening of the economic cri sis and that it was totally 

incapab le of cushioning the co ll apse in the level of economic activity. It, for instance, 

registered a negative growth rate of 3.6%, 12.4% and 20.7% in 1981182, 1983/84, and 

1984/85, respectively. Hence, thi s sector, let alone pulling the rest of the economy up, had 

failed to immune the aggregate economic downturn of the time. 

Thus, the performance of the Ethiopian economy had been progressively declined during the 

Dergue regime. This downward trend calls for substantial reforms in macroeconomic 

policies. In order to lift the economy trom its low level of development caused by both 

natural catastrophe and rigid macrocosmic policies, the then Transitional Government of 

Ethiopia (TGE) adopted Stabil ization and Structural Adjustment Programme (SAP) that calls 

for significant policy refOlm s as propounded by the two sister institutions, IMF and World 

Bank. Stabilization policies emphasize on reducing government budget deficit, controlling 

credit to the economy and the like. Structural adj ustment policies focus on removing 

constraints on the supp ly side and pay a close attention to the product ion of exp0l1 crops 

through a depreciation of the real exchange rate and other incentives. These policies, 

expend iture-reducing (ER) and expenditure- switching (ES) policies, which are components 

of demand management, as a whole, are expected to reduce aggregate demand. 
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Therefore, macroeconomIc policies have had an impact on the different sectors of the 

economy, incomes of the various institutions such as households as well as their consumption 

structure. The real interactions among macroeconomic policies, sectoral outputs, and 

institutional incomes can be captured by a Social Accounting Matrix (SAM)-based economic 

model. SAM is a way of presenting socioeconomic info rmation system in a consistent 

manner. In other words, it is a general equil ibrium data set that shows the interrelationships 

between activiti es, factors of production, and institutional accounts. SAM can also serve as a 

base year infol111ation for a wide range of modeling purpose, such as linear equilibrium and 

computable general equilibrium models. The former is also known as fixed-coefficient 

macroeconomic model since it assumes linear relationships between variables and the 

coefficients are fi xed. More over, some variab les are determined exogenously. In the latter 

models, however, the basic assumptions of the linear equilibrium models are relaxed. 

1.2 Objective of the study 

The central obj ective of the study is to establish a quantitative relationship between factors of 

production, production activities, and institutions and thereby to decompose these 

relationships into separate effects. In other words, to determine by multiplier analysis the 

effects of changes in the exogenous variables on the whole set of endogenous variables which 

obviously constitute the target variables of the decision-makers. Hence, the objectives of thi s 

study are dual in nature. First, to (a) extend and update the only available social accounting 

matrix (SAM) which had been constructed for Grain Marketing Policy Modeli ng with base 
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year 1987. (b) Develop a workab le SAM-based fixed-coefficient linear equilibrium 

macroeconomic model. This model would be used to measure the direct and indirect impacts 

of a wide-ranges of macroeconomic policies on many aspects of the economy. Subsumed in 

the main objective are the following specific objectives. These are to : 

(a) look into the di stribution of income and the consumption structure of rural and urban 

households. 

(b) measure the direct and indirect effects of an exogenous change 

(i) in the incomes of households on the sectoral production structure, demand for 

factors of production, and household incomes themselves 

(ii) in the production activities on the sectoral production structure themselves, 

factors of production, and household incomes. 

(iii) in the production factors, on the sectoral production structure, household 

incomes, and factors of production themselves. 

(c) undertake simulation experiments. 

(d) pass some suggestions based on the findings of the study. 

1.3 Significance of the study 

It is pretty obvious that in a country like ours where no attempt has been made to investigate 

the interdependence of the economic system, tlu s study will be an important starting point to 

capture the styli zed features of the Ethiopian economy. Therefore, the study is significant in 

that: 
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(a) It serves as a well-organized socioeconomic infonnation system. In other words, it 

gives a static picture about the structure of the economy for the year 1995/96. 

(b) the degree of intersectoral linkage is crucial for the design and fonnulation of 

macroeconomic as well as sectoral policies. 

(c) infomlation about the interrelationship of the various sectors and the effects of different 

poli cies is useful for prioritizing investment programmes. 

(d) knowl edge about the distribution of income and consumption 

structure of institutions is important in designing growth with 

distribution strategies. 

(e) it will initiate further research in the area using more elaborated macro models such as 

Computable General Equilibrium models. 

1.4 Policy Making and Macroeconomic Trends in Ethiopia 

1.4.1 Policy Making 

It was during the Emperor Haile Selassie I that a planned approach to development was 

started. During the late 1950s and early 1970s, tlu'ee consecutive medium tenn plans' with 

the objective of accelerating economic growth were introduced. In thi s regard , the First Five­

Year Development Plan (1957-1962) was focused on enhancing economic growth and 

, For review of plans in Ethiopia, refer Tesfa y Assefaw (1992) and StephanDs Ogbasellasie (1999). 
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constructing physical infrastructure in the country (Stephanos, 1999). The plan identified 

agricu lture as a leading sector. Latter, the Second Five-Year Development Plan (1963-1967) 

had been introduced giving due emphasis on large-scale modem farms and promotion of 

exp0l1 crops. Despite these development plans, the leading sector failed to feed the growing 

mouth. In view of this, donor agencies of worldwide recommended the govemment to boost 

the agricultural sector tlu·ough the package approach and this led to the emergence of a well 

articulated agricu ltural development strategy of the Third Five-Year Development Plan 

(1968-1 973). However, these all development plans gave large emphasis on agriculture and 

less to other sectors. Moreover, the plans were formulated on ad hoc basis and/or through 

past hi story of aggregate economic variables and thus policy-makers were not am1ed with 

any policy instrument. Hence, the plans were not well articulated in terms of capturing 

intersectoral linkages and distributional implications of al ternative plans. Given the existing 

weak institutional setups, lack of skilled human resources and consequently dearth of well ­

established database, plmming was done on intuitive basis. 

After over throw of the emperor regi me, a group of military officers, Dergue, assumed power 

in 1974. The Dergue then declared sociali sm as the official economic as well as social policy 

of the country. The economic policy that followed allowed the government to intervene in all 

spheres of the economy. The size and degree of intervention has increased through time with 

the objective of expanding the pub li c sector. Under the socialist ownership of the means of 

production, the management and development of the national economy requires central 

plarming and guidance. For thi s reason, the National Revolutionary and Central Planning 
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Supreme Council was established in 1978 (PMGE, 1984). Latter, the Central Planning 

Supreme Council renamed as the Office of the National Committee for Central Planning 

(ONCCP). The primary objective of this commission, among others, was to allocate all the 

available resources in the various sectors of the national economy. It was in 1984 that a 

comprehensive Ten-Year Perspective Plan (1984-1993) was introduced with the objective of 

transforn1ing the economy via development of productive forces and thereby raising the 

living standard of the masses. The plan was assumed to be implemented in a series of three 

medium-tern1 plans, namely Two-Year Plan (1984-1985), Three-Year Plan (1986-1988), and 

Five-Year Plan (1989-1993). These plans clearly identified industry as a leading sector based 

on the import substitution strategy industrialization and acknowledged agriculture as the 

cornerstone of the entire economy (PMGE, 1984). The import substitution strategy is 

oriented towards the needs of the domestic market. 

In order to achieve the economic as well as social development objectives, p1mmers usually 

establish a system of overall sectoral targets in tem1S of production, investment and resource 

requirements. The primary role of the Ten-Year Perspective Plan, for example, was to 

achieve the targeted real annual GDP growth rate of 6.5% aJ1d all sectoral targets were set to 

achieve this end (PMGE, 1984: 23). In fOimu lating policies or plans of such sort, simple 

forecasting techniques have been employed to set a target growth rate. No economy-wide 

models have been used for policy formulation and hence policies and strategies were not 

based on an in-depth studies and analysis of the interactions of various sectors. In all of these 

plans, the growth rate of GDP was taken as a means of evaluating the performance of the 
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economy. Hence, issues of income distribution and intersectoral dependencies during policy 

or plan formulation were not given due attention- no well articulated and furnished policy 

instruments have been used. 

After the over throw of the military regimen in 1991, the then Transitional Government of 

Ethiopia (TGE) backed by World Bank and IMF, adopted an economic policy in order to 

transform the country from a command economy to a market-oriented one. In other words, 

the economic policy replaces the command economy by an economic system driven by the 

forces of the market. The strategy being used in this policy framework is termed as 

agricultural development-led-industriali zation (ADLI) which emphasizes on the development 

of peasant agriculture, that is, making the agricultural sector the driving force of the national 

economy (MOPED, 1993). At the heart of this strategy lies, the attainment of food self­

sufficiency, increase and diversi fy production of raw materials and thereby promote the 

linkage of the agricultural sector with the industrial sector. The ADLI strategy also 

emphasizes the export-led strategy as promoting the export subsector that typically intimately 

links an engine of economic growth by promoting the export subs ector that wi th the 

development of the agricultural sector. In this economic policy, agriculture is given special 

attention and strong efforts have been and are being put in place to push it ahead. However, 

the growth of the national economy is being evaluated by the growth of GDP. Moreover, 

though intersectoral linkages, particularly between agJiculture and industry, have been 

stressed, policies and strategies are not based on economy wide models and consistent data 

set. In this regime too, plans are f0J111ulated by using simple forecasting methods to attain a 
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certain targeted growth rate. The question of income distribution is not integrated during 

policy as well as plan formu lation. 

Having said the policy-making tradition in the country, the performance of the economy in 

the context of the last two regimes will be outlined in the following subsection. 

1.4.2 Macroeconomic Trends 

Measured by economic as well as social indicators of development, Ethiopia has been 

categorized as one of the poorest of the poor countries on God 's earth. This is partly because 

it has suffered from the economic crisis of the past two decades or so. The causes of this 

include, among other things, rigid macroeconomics policies, protracted war, and recurrent 

drought, which drained huge amount of the country's resources and hostile extemal 

envirolUnent. The problem of drought has been the most important of all, which time and 

again attacked the economy for a long period of time. According to Jemmal, as quoted in 

Mulu (1999), although the degree and extent of drought vary from period to period, drought 

and famine had occun·ed at least nine times during the period 1960 and 1992. This is so 

since the economy is significantly influenced by the size and magnitude of rainfall, the twin 

disaster (too little or excessive of it is bad). The giant sector of the economy, agriculture, (i n 

ten11S of value added, employment opportunity, and export eamings) is highly susceptible to 

changes in weather conditions. Hence, the economic performance for the last three decades 

was disastrous. For Ethiopia, it can be claimed that, these periods have been lost decades . 
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The tempo of economic growth over the last three decades was unsati sfactory. Regard less of 

the policy regimes, real total GDP, agricultural GDP, industrial GDP, and service GDP grew 

on average by 2.97%, 1.42%, 4.5 1 %, and 5.20% per annum, respectively, during the period 

1963/64- 1998/99. On the other hand, population had been growing on average by 2.91 % 

during the same period implying a 0.06% annual growth rate per capi ta income. This shows 

that the economy has stagnated for the last three decades or so. Table 1.1 below shows the 

growth trends of the economy for the two different periods, namely, before and after the 

recent economic reform program launched by the then Transitional Governn1ent of Ethiopia. 

The rates of growth of real GDP, on average, were 2.0% and 1.7% for the periods 1980/8 1 -

1990/91 and 1980/8 1-1991192, compared with 5.5% in 1991192 - 1998/99, showed good 

performance of the economy. Looking at sectoral growth rates reveals that the rate of growth 

of major sectors was disappointing in the 1980s. As indicated in the same;: table, the rates of 

growth of Agricu lture, Industry, and Services were 1.2%, 1.3% and 3.6% for the period 

1980/8 1-1990/9 1 and 1.4%, 0% & 2.8% for the period 1992/93-1998/99, respectively, 

compared with 3.4%, 7.3% and 7.7% in 1992/93-1998/99 according to their order. All 

sectors revealed major improvement duri ng the post-reform period of the 1990s. This might 

be attributed to policy measures undertaken in these sectors in the first half the 1990s. Thus, 

the 1980s have been a peliod of stagnation or decline. The reasons fo r the stagnation have 

been various and multidimensional. During the 1980s, the prices of key primary 

commodities remained relatively unfavorable, the debt - service ratio continued to ri se, 

fore ign exchange scarcities continued to create sever under utili zation of producti ve 
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capacities and the skill base remained virtually underdeveloped. 

Table 1.1: Growth Trends, 1980/81 - 1998/99(in % per year) 

ScctorNear 1980/81-1990/91 1991192-1998199 

GOP at constant factor cost 2.0 5.5 

Agriculture 1.2 3.4 

Industry 1.3 7.3 

Services 3.6 7.7 

Sou rce: Own calculatIOn from MEDaC data, 1998 

A look at the sectoral mix of GOP shows that agriculture still maintains its position over the 

period under consideration. The available documents show that the shares of agriculture, 

industry and services were 60.6%, 13.6%, and 25.8%, respectively, during the period 

spanning 1961-1974 (Mulu, 1999). Table 1.2 below shows the sectoral structure of GoP 

during the Oergue era and present govemment. 

Table 1.2: Sectoral Composition of GDP (annual averages in %) 

SectorNear 1980/81-1990/91 1991192-1998199 

Agriculture 52.5 50.0 

Industry 12.2 10.8 

Services 35.3 39.2 

Source: Own calculatIOn flOm MEDaC data, 1998 

As depicted in Table 1.2, agriculture was the predominant sector, which contributed 52.5% of 

GoP in 1980/81-1 990/91, and this share declined slight ly to 50.0% in 1991 /92-1 998/99. In 

both regimes, agriculture maintains its leading position in tenns of its contribution to the 

national GOP. This confinns that agriculture has been and is the dominant sector in the 

Ethiopian economy. The share of the Industrial sector in the total GDP was 12.2% for the 
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period 1980/81 - 1990/9 1, compared with 10.8% in 1991/92 - 1998/99, showed a slight 

decline in its share implying the relatively slower pace in the growth rate of the sector. It is 

to be recalled that this sector grew downward by 7. 1 % during 199 1192, where industrial 

activities were operating below capacity and constrained by several factors. On the other 

hand, the share of the Service sector in GOP increased from 35.3% in 1980/81-1990/91 to 

39.2% in 1991/92-1998/99 implying superior performance as compared to the other two 

sectors. 

Figure 1.1: 

Trends in GOP & its Components 

16000 _ _ __ _ _____________________________ _ 

14000 __ _____________________________ ~~"U 

12000 , __ __ _ __ ___ ___ _____ . _ _ _ _ . ________ _ 
~ 
~ 

CD 10000 0 -- --------- - -- - -- - -- - - - --

c: 8000 _ _ _ _ 
o 

~ 
6000 ~~?--:..;;- --/+-'4~- •• -+- -+ - - - - -

4000 ~ __ _ _________ _ 

2000 ](~,( ~;c'::';j( '::'i =-i< =-x:=-x::"x:"x :">c-:"'"¥---:,:---:,:-"':-;f -="i. -=;f. ~:': ~x 
o I I 'I I I I t I I I 

~NMV~W~ro~O~N
MV~W~ro~ 

rororororororor
orom~mmmmmmmm --- ---------------­D~NMv~w~romD
~NMv~w~ro 

rorororororororororommmmmmmmm 
mmmmmmmmmmmmmmmmm mm 

Year 

- -+-- Agriculture 

-;,(- Indusby 

--I>--- Services 

-0-- GOP 

As indicated in the above graph, the pattern of total GOP at constant factor cost follows that 

of agricultu re. It is clear that fluctuati ons in the agricultural sector is directly reflected in the 

tota l GOP of the country si nce it is a lead ing sector. The share of service sector in the total 
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GDP shows an increasing trend especially in the 1990s. 

Table 1.3: Demand side indicators of macroeconomic variables (as % of ODP) 

IndicatorsfYear 1980/81-1990/91 1991 /92-1998199 
Aggregate Consumption 92.8 93.9 
Public consumption 16.8 12.2 
Private consumption 76.0 81.7 

Oross Capital Fonnation (OCF) 14.2 16.2 
Oross Domestic saving (ODS) 7.2 6.1 
Source: Computed from MEDaC data ofnaMnal accounts, 1998 

Table 1.3 summarizes other important macroeconomic variables which show the economic 

situation of the period considered. Gross Capital formation as a share of GDP increased 

from 14.2% in 1980/81 - 1990/91 to 16.2% in 1991 /92 - 1998/99. The higher share in the 

1990s might be due to the creation of an enabling environment, especially for the 

development oflhe private sector and hence the mobilization of the available resources. 

The size and level of investment has a direct repercussion on consumption and saving. The 

proportion of public and private consumption expenditure together in GDP rose by a small 

amount from 92.8% in 1980/81 - 1990/91 to 93.9% during 1991192 - 1998/99. Of this, 

private consumption expenditure as percentage ofGDP accounts for about 76% and 81.9% in 

1980/81 - 1990/91 and 1991192 - 1998/99, respectively. Public consumption expenditure, on 

the other hand, has declined from 16.8% in 1980/8 1 - 1990/9 1 to 12.2% in 1991/92 -

1998/99. 

The ratio of domestic saving to GDP has decreased from 7.2% in 1980/81 - 1990/91 to 6.1 % 
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in 1991/92 - 1998/99. The fo llowing graph depicts the trends of gross domestic savings and 

gross capital fom1ation as a proportion of GDP. 

Figure 1. 2: 

Trends in GCF and GOS 
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Both GDS and GCF fluctuated like a saw tooth in the 1980s. Reading the figure shows that 

GDS and GCF had been at there lowest in 1984/85 because of the severe drought and famine. 

After 1987/88, where both reached their peak, GDS and GCF had declined progressively and 

reached their minimum point in 1991192 because of the intensive intemal war that reached its 

climax. While GCF has been almost steadi ly increasing after 1991192, that of GDS has 

started declining right from 1995/96 on wards. GDS has again attained it lowest level in 

1998/99 as that of 1984/85 because of severs drought that affected the peasant sector. Thi s 

shows that GDS has remained low and incapab le of fi nancing domestic investment. 
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1.4.2.1 Agriculture 

It is clear from the above discussion that the agricultural sector is the leading economic 

activity and is the bas is for the national economy. Thus, the predominantly subsistence and 

agrari an character of the Ethiopian economy has not shown any structural change for the last 

two decades. A look at sectoral components of maj or sectors of the economy provides how 

each acti vity has been performed during the period under review. 

Table 1.4 below shows the structure of subsistence agriculture (agriculture proper) , which .•.. •.. 
consists chiefly of crops & Livestock and Hunting, has been the major component of the 

overall agricultural GDP for the period under consideration. Strictl y speaking, about 86.5% 

of the total agri cultural GDP was generated by subsistence agri culture in 1980/8 1-1 990/9 1, 

compared with 87.4% in 1991192- 1996/97', showing a marginal increase. However, the 

share of Forestry in the total agricultural value added declined slightly from 13.4% in 

1980/8 1-1 990/91 to 12.5% in 1991192-1996/97; and that of Fishing has remained at 0.1% in 

both periods. 

Table 1.4: Structure of Agricultural GDP (in % per annum) 

ActivityfYear 1980/81 -1990/91 1991/92-1 996/97 
Agriculture(proper) 86.5 87 .4 
Forestry 13.4 12.5 
Fi shing 0.1 0. 1 
So urce: Own calculation [10m MEDaC data , 1998 

, Agricul rura l GDP breakdown is not ava ilable since 1997/98. 
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Of the components of agriculture, the crop sub-sector accounts for a significant proportion of 

the value added of the same. A look at the post reform periods confinns this fact. 

Table 1.5: Indicators of agricultural performance (annual growth rates in %) 

Sub-sector\ Year 1992/93 -1996/ 97 

Private crop sub-sector 6. 

State-Fann crop sub-sector -0 . 2 
--~ ~-.:,,:,: ~ 

Total crop sub-sector 6 .1 ~'.'" ", ' . 0 , E 
Livestock & Hunting 1. 8 f' p-- -. '" 

<c, '\ 

Forestry 1.7 I ) 
Fishing 4,5 ~ ~" 

~ "-
Agriculture & Allied activities 4.6 ~ . .tl-.A -" '<" 

Source: MEDaC, Survey ofthe EthlOpJan economy, 1999 

Table 1.5 above reads that the crop sub-sector registered on the average an annual growth rate 

of 6. 1 % during the indicated period. This growth rate was due to the higher growth rate of 

private crop sub-sector of about 6.4%. That of the state-Faml crop sub-sector showed a 

negative growth rate of about -0.2%. The overall agricultural value added grew on the 

average by 4.6% during the post refoml periods. Given the population growth rate of about 

2.9% per 31Ulum, per capita agricultural value added has been increasing by about 1.7% 

duri ng the period considered. 

The available documents show that about 97% of the total crop output is produced by the 

peasant sector (MEDaC, 1999). Some of the Crops produced by both the peasant and state 

fanns include cereals, pulses, and oilseeds, which are of staple food crops. Of these, cereals 
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constitute a larger proportion of the gross value of agricultural production. 

Table 1.6: Production of major crops' (as % of major crops) 

Crop type\ Year Average share (1980/8 1-1990/9 1) Average share (1991/92- 1998/99) 

Cereals 87.5 88.4 
Teff 17.8 18.3 
Barely 15.6 11.4 
Wheat 11.4 12.8 
Maize 23.3 27.5 
Others 19.4 18.4 

Pulses 10.6 9.5 
Oilseeds 1.9 2.1 
Source: Own calculatIon based on data from MEDaC, 1999 

Table 1.6 shows that cereals have been and are being the dominant element of major crops 

followed by pulses. A look at tIle same table reveals that cereals comprise about 87.5% of 

the major crops in the period 1980/8 1- 1990/91 and this share has increased to 88.4% during 

the period 1991192-1998/99. Of the components of cereals, maize constitutes the largest share 

accounting about 23.3% and 27.5% of major crops in 1980/8 1-1990/9 1 and 1991/92-1998/99, 

respectively. TillS is followed by teff, which accounts for about 17.8% and 18.3% in 1980/8 1-

1990/91 and 1991192-1998/99, respectively. Similarly, the share of oilseeds in major crops 

has increased marginally from 1.9% in 1980/8 1-1990/91 to 2. 1% in 1991192-1998/99. 

However, the share of pulses in the production of major crops has declined slightly from 

10.6% in 1980/8 1-1990/91 to 9.5% in 1991 /92-1998199. 

3Major crops include both peasant farm and State fann production. 
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1.4.2.2 The Industrial Sector 

As it is pointed out earli er, the contribution of the Industrial sector in total GDP has been 

very small in magnitude. The Industrial sector has been the source of dynamism and acts as a 

pacesetter of the development process in many countries. However, this has not been the 

case in Ethiopia. Thi s is because the teclmological base of thi s sector is weak, fragile, and 

dependent on the imported raw materials and spare parts. Table 1.7 indicates the core 

elements of the industrial sector. The most dynamic part of thi s sector has been the 

manufacturing activity and it is considered to be an "engine of economic growth" . Large and 

medium scale manufacturing industries have stagnated in the past two decades. Table 1. 7 

reveals that their share in the total industrial GDP remain at 39.0% in both regimes, namely 

in 1980/81-1990/91 and 1991/92-1 998/99. The share of Small Scale and Handicrafts in the 

total industrial GDP, on the other hand, have increased from 17.7% in 1980/81- 1990/91 to 

18.5% in 1991/92-1998/99. And others, that is , mining and quarrying, construction, water, 

electricity together contlibute about 43 .2% and 42.4% during the period 1980/8 1-1990/91 

and 1991/92-1998/99, respectively. 

Table 1. 7: Industrial GDP by Sub-Sector (as % of industrial GDP) 

ActivitylYear 1980/81-1990/91 1991/92-1998/99 
Large and Medium Scale Manufacturing 39.1 39.1 
Small Scale Industry and Handicrafts 17.7 18.5 
others 43.2 42.4 
Source: Own calculatIOn based on data from MEDaC, 1998 
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It is possible to disaggregate the industrial sub-sectors in order to examine the contribution of 

each the total industrial value added. Table 1.8 indicates the breakdown and the share of food, 

beverages, texti les, non-metals, metals, and other industry in the gross value added of the 

industrial sector. 

Table 1.8: Contributions of industrial activities to gross value added of manufacturing 

and electricity, 1995/96 

Industry type % Share in industrial value added at fc . Import intensity' 

Food 21.7 0.13 

Beverages 12.5 0.42 

Textiles 18.4 0.39 

Non-metals 10.9 0.70 

Metals 9.6 0.90 

Other industry 26.9 0.51 

Source: Own calculatIon from CSA data, 1997 

Of the li st of industrial activities, food, textiles, and beverages account for a significant 

proportion of the total value added manufacturing and electricity industries. Of course, other 

industry takes the largest share, which accounts for about 26.9% of the gross value added of 

manufacturing and electricity industries. Food, beverages, and textiles account for about 

21.7%, 12 .5%, and 18.4% of the gross value added of manufacturing and electricity 

industries, respectively. 

4 Import intensity refers to only for Large and medium sca le manufacturing subwsector. 

2 t 



The available documents show that large and medium scale manufacturing industries depend 

heavi ly on imported raw materials, which account about 60% in the first half of the 1980s. A 

study by the Ministry of Economic Development and Cooperation shows that import 

intensity has increased from 0.33 in 1991192 to 0.44 in 1996/97 representing average annual 

growth rate of about 6% (MEDaC, 1999). This clearly shows weak integration with other 

sectors of the domestic economy. As indicated in the above table, metals show a high 

import dependency, followed by non-metals and other industry. Food, beverages, and 

textiles show less dependence on imported raw materials . Specifically, food processing and 

textiles show import dependency less than 40% and they have relatively strong relationship 

with other sectors of the national economy. 

1.4.2.3 Service sector 

From economic theory we know that the servIce sector grow upward with economIc 

development. As indicated above, the average share of this sector in the aggregate GDP has 

increased from 35.3% in 1980/8 1-1 990/9 1 to 39.2% in 1992/92-1998/99. Of this, 

distributive services account for about 14.5% and 13.8% in 1980/8 1-1990/9 1 and 1992/92-

1998/99, respectively. Other services constitute on the average 20.7% and 25.4% during the 

two periods according to their order. This sharp increase after 1991 might be due to policy 

measures undertaken in line with this sector. Within the service sector, National Bank of 

Eth iopia, which is responsible for the coordinat ion of overall financial activities, accounts for 

about 2.4% of total service value added, whi le other financial activities and other services 
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account for 18.3% and 79.3% of the same, respectively. Other services contribute the largest 

share for the overall service GDP. 

1.4.2.4 The External Sector 

The foreign trade map of Ethiopia depicts the usual developing country feature, exports 

consist of primary commodities and imports are largely manufactures and fuel. A brief 

account of the performance of the external trade pattern is shown as follows. 

The figure below shows the trends of exports and imports of goods and non- factor services 

for the two different economic regimes. As the graph shows, the ratio of exports of goods 

and non-factor services to GDP at current market price had been both fluctuating and 

progressively declining in the 1980s. The disappointing perfonnance of this export sector 

was due to a variety of reasons. The most important factors were the over valued exchange 

rate, high implicit and explicit export tax, the use of subsidies, rationing of foreign exchange, 

monopoly of the export trade by the sate and more importantly the relatively unfavorable 

prices received for the export of primary commoditi es. This sector starts increasing in the in 

the post reform periods of the 1990s. A healthy perfonnance of exports in the period 

1991 /92- 1998/99 was because of a package of pol icy measures as devaluation, tariff refonn , 

market liberalization and elimination of some of exp0I1 taxes taken by the government. 
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Figure 1.3: 

Trends in Exports & Imports of Goods & Non Factor Services 
(as%ofGDP) 
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What is more interesting is that imports have been over and above exports during the period 

under consideration implying a deficit in the current account or a widening in the resource 

gap. Although imports as a percentage of GDP had been greater than that of exports, it 

showed a downward trend in the 1980s. This downward trend might be because of the 

restrictive economic policy especially in the foreign trade. But thi s trend has reversed and 

imports have been increasing significantly relative to exports in the 1990s despite major 

policy reforms. The available documents reveal that imports of capital goods, fuel , and semi-

finished goods have been and are being the dominant import items in the country in the 1980s 

as well as in the 1990s. 

The fo llowing table shows the structure of major export items. 
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Table 1.9:Structure of Exports (as % of total exports) 
Activity/Y ear 1980/81-1990/91 1991/92-1996197 

Coffee 62.4 66.7 
Skins and Hides 13.3 11.8 
Chat 2.7 6.6 
Pulses & Oilseeds 4.5 6.1 
Source: NatIOnal Bank of EtllIopla (NEE), Quarterly Bulletm, Vol. 14, No. I, 1998/99 

The composition of exports revealed that coffee has been the major export item for a long 

period of time. It is the largest contributor of foreign exchange earning for the country. 

There have been ample evidence that coffee contributed about 55-65% of visible exports in 

the beginning of 1960s (MEDaC, 1999). As can be seen from Table 1.9 above, the 

dominance of coffee in the export sector has also been maintained in the 1980s and 1990s. It 

accounted, on average, for 62.4% of the total exports in 1980/81-1990/91, compared with 

66.7% in 1991/92-1997/98. The other export item next to coffee has been Hides and Skins 

which accounted for 13.3% in 1980/81-1 990/91 and 11.8% 1991/92-1997/98 of the total 

exports. 

Though coffee dominated the total export items in the 1980s, it declined by 6.5% and 4.1 % 

per annum in value and volume tenns, respectively, in 1980/8 1-1990/9 1 as indicated in Table 

1.10 below. 

Table 1.10: Growth Rates of Export items 

Item\ Year 1980/81-1990/91 1991 /92-1997/98 1992/93- 1997/98 
Value Volume Value Volume Value Volume 

Coffee -6.5 -4.1 60.6 24.5 40.0 12.2 
Others -2.4 -3.7 49.6 8.5 36.5 2.1 

Source: Computed from NBE data Quarterly BulletIn vol. 14, no. I , and 1998/99 
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Similarly, other export items (such as pulses and Oilseeds, Chat, Hides and Skins) taken 

together grew downward by about 3.7% & 2.4% per annum in volume and value terms, 

respectively, dUli ng 1980/8 1-1990/9 \. However, this trend has reversed in the 1990s as can 

be seen in the growth rates. After the introduction of the reform programs, coffee has 

registered an average an annual growth rate of 24.5% and 60.6% in vo lume and value terms, 

respectively, in 1991/92-1997/98. Taking the period 1992/93-1997/98, it grew, on average, 

by 12.2% and 40.0% in volume and value terms, respectively. Note that instabi lity of the 

economy and introduction of substantial economic reform programs characterizes the periods 

1991192 and 1992/93, respectively. Other export items also show a positive growth rate. 

They registered an average annual growth rate of 8.5% and 49.6% in volume and value terms, 

respectively, during the period 1991/92-1997/98. 

The improvement of major export items in the 1990s could be ascribed to both good weather 

condition and po licy reforms undertaken within the context of Structural Adjustment 

Program, such as devaluation and liberalization of the market. These measures induced the 

supply of coffee by discouraging illegal trade and encouraging legal trade in the short run . 

It is clear from the above discussion that the commodity mix of the export sector has not 

shown any structural change for the last two decades or so. 

Based on the above macroeconomic indicators, one can say that the performance of the 

Ethiopian economy has been disappointing in the past three decades or so. The formulation of 

development policies and subsequent design of strategies have traditionally been based on 
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key macro variables, such as GDP, inflation, and the like. However, such aggregates conceal 

changes that might have occurred in different sectors since different sectors do respond 

differently to any policy package. In order to capture the degree of intersectoral relationships 

and income distribution, the need for economy wide framework is vital. The premise is that it 

is difficult to design policies and strategies without having a coherent and consistent 

information system (Alarcon, \ 999). Thus, a well-informed policy-making call s for such 

type of complete database so that development into the forefront can be done via well­

articulated strategies, the inclusion of distributional variables during the process of policy 

formulation with other variables etc. This, therefore, underscore the need for social 

accounting matrix (SAM) which incorporates the distributional aspect of the economic 

system. Such a general equilibrium data framework is used for the construction of various 

types of policy models right from fixed-coefficient models to a more complex computab le 

general equil ibrium models. Thus, our intention is tuwaTc.h the former end. 
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CHAPTER TWO 

II. Survey of Literature 

In this section an attempt to review both theoretical as well as empirical li teratures wi ll be 

made. The first subsection di scusses the theoretical literature and then empirical literature 

wi ll be followed in the second subsection. 

2.1 Theoretical Literature 

2.1.1 The National Income Accounting Framework 

Although the concept social accounting was coined by J. Hicks in 1942, the origins of it 

could be traced back to the late 17th century (Stone, 1977). The emergence of nation-state in 

Europe created the need for a purely descriptive and quantitative presentation of facts 

relevant for public or government policy. In thi s regard, G. King estimated the national 

income of England in 1688. In his account, he distinguished 25 socioeconomic groups, 

segregating savers from dissavers. According to Stone as quoted in Abrar et al. (1998 : 6) the 

objective of constructing this national income was to evaluate the contribution of various 

classes of the society to the national wealth. It was half a century later that pien·e De 

Boisguillebert and Marshall estimated the national income of France with the objective of 

evaluating the then tax system of the country. Following thi s, Francois Quesnay published his 
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prominent work, Tableau Economique, in 1758. 

The introduction of Tableau Economique by Francois Quesnay further developed the earlier 

established social accounts. Tableau Economique give a clear picture of the 

interdependencies that exist in any economic system. Though estimates of individual items 

of national income and expenditures have shown improvements towards the late 19th 

century, their treatment in the accounting framework was delayed until the 1930s. To 

mention some Ludwig in Palestina, Edward Van Cleeff in the Netherlands and Morris 

Copland in the Uni ted States developed systems of national book-keeping (Vandemoorte1e, 

1987). 

The database for macroeconomic policy formul ation and planning are deep-rooted in national 

income aggregates which have been compiled in accordance with the guidelines of United 

, 
Nations System of National Accounts (UNSNA) . Based on the SNA recommendations, the 

national accounts attempt to provide an estimate of the output of all the economic units 

operating in an economy. Conventionally, there are three approaches of compiling the 

national income aggregates of a country (Arkadie et. aI., 1969). These are the production or 

value-added, the income, and the expenditure approaches. These methods are eq ui valent, 

each being a di fferent way of looking at the same total. In other words, total valued added is 

equal to aggregate expenditure and total income that is, gross domest ic product = total 

expenditure=total income. Thi s equality will provide a check on each other, that is, to 

' For.details of the evolution ofSNA, see R. Stone ( 1977), UNSO (1968). 
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maintain consistency. 

The purpose of compiling national income accounts, among other things, is to assess the 

behavior of macroeconomic aggregates. In other words, the behavior of national income 

accounts has been increasingly used as a measure of economic performance. These 

aggregates have become the basis for measuring levels of welfare in a country. Although 

national accounts are still the most important part of policy instruments in many countries, 

they suffer a lot of shortcomings. One of the problems of using aggregate figures is that they 

mask a diversity of changes that occur in an economy. Hence, such aggregates are found to 

be inappropriate for detailed analysis of policies. For instance, in the compiled national 

accounts, we find that all households are aggregated into a single account and this leaves no 

room for issues of income distribution. Thus, neither national income aggregates nor the 

conventional input-output accounts provide detailed information about the link between 

institutions, factors of production and production activities. Such interactions are missing in 

the national accounts. The appropliate tool for capturing the interrelationship between 

economic units is social accounting matrix. 

Giving due emphasis on the socioeconomic dimensions of growth, data needs for 

development plarUling are indispensable. It is partly to sati sfy this immense data appetite that 

the use of Social Accounting Matrix (SAM) has now become popular. Although SAMs came 

into being in the 1 960s, their actual app lication was delayed until in the 1970s 

(Vandemoortele, 1987). Their implementation was started in 1952 when the ILO mission 

went to Colombia, Iran and Sri Lanka led by Seers. It is known that Seers, Thorbecke, and 
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Pyatt are the actual founding fathers of the SAM (ibid.: 5). 

The construction and use of SAMs were closely associated with the growing di ssatisfaction 

with the results of growth policies in developing countries. The disappointing outcome of 

such policies particularly with respect to their distributional impact, shifted the attention to 

questions concerning the processes and mechanisms by which the production of goods and 

services, income generation and income di stribution relate to each other (Alarcon et aI. , 

1991). Since these issues have direct policy implications, examining them on empirical basis 

is essential for policy advice. The appropriate tool for such types of analysis is SAMs 

because they combine successfully indicators of growth, income di stribution and poverty into 

a single consistent accounting framework (ibid.: 3). 

The degree to which SAMs can be used for the formulation of development po licy depends 

crucially on the system of classification of accounts adopted and available infOlmation. In 

general, SAMs can be constructed for the purpose of analyzing the situation of an economy at 

a point in time. The second use of SAMs is for policy formulation . Since SAM is only an 

accounting framework, it does not describe the underlying technical and behavioral 

relationships between cells. Generally, SAMs can be used for the construction of two types of 

macro models, nanlely fixed-coefficient and computable general equilibrium (CGE) models, 

which are used for policy fonnulation. More specificall y, the purpose of constructing 

multi sectoral macro models, such as fixed coefficient and CGE models include, among 

others, to analyze long-ternl growth , assess the impact of exogenous vari ables on endogenous 

vari ables , choice of development strategy, income di sttibution, investment allocation, trade 
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policy, tax policy, and the like (Robinson, 1989). The formulation of SAM-based macro 

models is influenced significantly by the underlying assumptions. In order to provide 

background infom1ation to the modeling exercise carried in this study, the theoretical 

specification of SAM-based macro models will be discussed in subsection 2.1.2 below. 

2.1.2 Theoretical Specifications of SAM-Based Macroeconomic Models 

In thi s subsection, an attempt will be made to show the specifications of multisectoral SAM­

based macro models and how different assumptions affect the formulation of these models. 

2.1.2.1 Fixed-Coefficient Models 

Before going directly to the theoretical specifications of SAM-based macro models, it is 

important to briefly examine how input-output tables and the resulting 1-0 models can be 

extended to incorporate institutional accounts. 

In the literature of multisectoral economic data, input-output (1-0) tables provide pertinent 

information on inter-industry transactions and they have been the basis for constructing 

multisectoral 1-0 models. The essence of these models is that they capture the 

interrelationships of the production structure emanating from the flow of intermediate goods. 

In other words, these models are used for investigating the impact of a change in the final 

demand of a given sector on other sectors of the economy. The original ilU1ovator of 1-0 
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models for such kind of purpose is W. Leontief (Sadoulet & Javry, 1995). The main uses of 

I -0 model include, among others, forecasting sectoral production or supply to meet sectoral 

demands, forecasting primary inputs, identifies key sectors with maximum linkages and the 

like. The basic assumption of the 1-0 models is that sectoral production is completely 

demand- driven. The implication of this is that there is unutilized capacity and 

underemployment of resources in the economy. In terms of the theoretical approach, I-O 

models follow the Keynesian fomlUlation whereby output is being driven by demand. 

However, if the assumption of structural rigidity is introduced in some sectors, then the 

resulting I-O model is supply constraint, which follows the structurali st formulation. It is 

important to note that the magnitude of input-output mUltipliers under the two assumptions 

are different implying that difference in assumptions influences model specification. 

Although the input-output accounting framework can be used for analyzing a number of 

policy issues, it lacks an important part of development policy, that is, the distribution of 

income among economic units. That is, it does not show factoral income distribution and 

hence it misses the important relationship between production activities, factors of 

production, and institutions. If institutional accounts, that is, income and expenditure of 

households, firms, government and other socioeconomic units are included in the input­

output table, then the complete circular flow income an be obtained. This extended input­

output data framework is tenned as the social accounting matrix (SAM). Because SAM 

contains both socia l as well as economic infonnation, it provides a conceptual basis to assess 

growth and distributional issues in a single analytical fram ework (ChowdhUIY & Kirkpatrick, 
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1994: 58). The beauty of SAM is that it brings the different economic actors together whose 

behavior is to be modeled in a consistent framework. 

The social accounting matrix is more than a general equilibrium data framework. It is the 

basis for the formu lation of different macro models, such as fixed-coefficient models, CGE 

models and the like which are used for economic policy analysis and policy simulation 

exercises. 

If a linear function is assumed between cell entries, which directly reflect their functional 

relationships, then the SAM can be considered as a fixed-coefficient model. These models are 

based on a SAM and assume linear behavioral and technical relationships . Conceiving the 

SAM as the simplest linear model requires certain variables to be set exogenously, which 

makes the outcome of the system entirely depend on the choice of the value of those 

exogenous variables. The distinction between endogenous and exogenous accounts 

corresponds to that of endogenous and exogenous variables. According to Kouwenaar (1991 : 

228)," those accounts for which expenditure (in the column) depends on the revenues (in the 

row) of the same accounts are endogenous. Taking fixed proportions between cells and 

column totals, the endogenous variables (the column totals of the endogenous accounts) can 

be solved as linear functions of the exogenous variab les (co lumn totals of the exogenous 

accounts)". 

Moreover, in the literature of fixed-coefficient modeling, the cli teria for classifying accounts 
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as endogenous versus exogenous include the following. First, those accounts, which can be 

used as policy instruments, such as the government accounts, are usually treated as 

exogenous. Second, those accounts, which do not exert effects on other accounts, should be 

made exogenous (e.g. combined capital account in the short-run). Third, those accounts, 

which are beyond the control of the domestic economy, should be made exogenous (e.g. the 

rest of the economy). The exogenei ty of the external environment is stri ctly va lid if the 

domestic country is small in relation to the external environment (Alarcon, 1999). 

Linear models with accounting multipliers (the inverse of fixed proportions between cells and 

column sums) and fixed- price models can be considered as simple cases of a general 

equi li brium model. As indicated above, the essence of linear fixed-coefficient models are to 

capture linkages in a general framework that allows the computation of both direct and 

inoirect effects of any exogenous or policy-induced shock. 

In this case the whole arrangement of accounts can be thought of as a partitioned matrix as 

fo llows. 

Endogenous Sum of Total 
Accounts (n) Exogenous 

Accounts (1) 
Endogenous Accounts (n) AX F X 
Exogenous Accounts (m) BX L 
Total X' 
Source: Sadou let and Javry, 1995 
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where 

x (x], X2> " .) =denotes the vector of gross mcome or expenditure of the endogenous 

accounts, 

F, L = the vector sum of expenditures and the column vector of the income of 

exogenous accounts, respectively, 

A =the square matrix of size nxn ofthe endogenous accounts coefficients, and 

B =the rectangular matrix of size mxn of the coefficients with rows as 

exogenous accounts and columns as endogenous accounts. 

According to Pyatt and Round (1979) , the income levels of endogenous accounts is given by 

x=(I-A)", F and the matrix of multipliers denoted by M is given by M=(I-A)"l This means 

that the income levels of endogenous accounts are determined as functions of the exogenous 

demand on other accounts. Simi lar to 1-0 models, fixed-coefficient models are demand 

detemlined and hence the underlying structure is Keynesian. These models assume idle 

capacity in the economy and fixed prices and which implies that any increase in demand can 

be met by higher output, that is, there is no supply constraint in the economy in the short-run. 

But fixed-coefficient models can also be fommlated by introducing the assumption of supply 

constraint. In this case, the size of SAM multipliers will be different from the SAM 

multipliers without supply constrain t. This is obvious since different assumptions lead to a 

different model specification. 

r·· • ,, *- . 
According to Pyatt and Round (1989) , the aggregate mu(~plier rpatrix, M, ;=(I-A)"', can be 

• • 

" 
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decomposed into transfer multiplier matrix (M\), open-loop multiplier matrix (M2)' and 

closed-loop mUltiplier matrix (M) . Pursuant to thi s fo rmulation, the total multiplier matTix, 

M, can be expressed as the product of the three multiplier matrices, that is, M= M) M2 M\. 

The transfer multiplier matrix captures the effects of transfers within the economy, such as 

transfers between institutions, transfers between activities, which is commonly known as 

input-output module. This sub-matrix is also known as "own direct effects". The open- loop 

multiplier matrix captures the interactions that take place among endogenous accounts and it 

is also known as cross-effects. It measures the impact of an exogenous injection into one 

account on other accounts but without returning to its point of origin. Finally, the closed- loop 

multiplier matrix measures higher order effects of an exogenous injection into an account on 

that account itself after having completed its tour in the economy before bringing second 

round effects. This sub-matrix is also known as own indirect or circular multipl ier effects 

since it captures the full circular effect of the an exogenous inj ection into an account after 

completing its tour in the economy. 

As proposed by Stone (1985), the total multiplier effects can also be expressed in terms of 

additive components as: M= I+T+O+C, where 1, T, 0, and C refer to initial injection, net 

transfer effects, open-loop effects, and closed- loop effects, respectively. It has been shown 

that the additive and multiplicative components can be related as M= I+T+O+C= M) M2 M\. 

In this case, (M I-I), (M2-I) M I, and (M3-1) M2 M I give net transfer ct 

and closed-loop effect, respecti vely. 
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Apart from aggregate multiplier matrix, there is also leakage multiplier matrix . This 

multiplier matrix shows leakage, such as savmgs, taxes, and the likes are affected by 

exogenous injections into endogenous accounts. This multiplier matrix can measure any 

changes that take place in exogenous accounts as a result of injections into endogenous 

accounts. 

The limitations of fi xed-coefficient models emanate from their restrictive assumptions, such 

as constant prices, linearity, fixed-coefficients and the like. Moreover, fixed-coefficient 

models don not take the ro le of time into consideration, that is, they are static. Apart from 

these drawbacks, fixed-coefficient models are powerful in examining the interactions of the 

various sectors of the economy as well as policy-induced shocks. 

The shortcomings of fixed-coefficient models can be improved by constructing computable 

general equilibrium (CGE) models. The basic theoretical underpinning of CGE models is the 

neoclassical general equilibrium theory in which markets are self-regulat ing and adjust 

themselves to equilibrium. A CGE model, which is an economy-wide framework , depicts the 

interactions of various economic units or actors across markets. First, it works by specify ing 

the different economic agents, such as households, companies, government and the like. 

Second, the motivation and behavior of agents such as profit maximization fo r fimls , utility 

maximization for households and reducing market distortions in the case of govemment have 

to be clearly spec ified. Third, the insti tutional structure comprising the nature of market 

interacti ons as competiti ve or othelw ise in the case of product and factor markets and the 
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corresponding power structure detennining prices and the activity level in each market. 

Finally, the equilibrium values of all endogenous variab les have to be solved. In general, 

working with CGE models calls for a full-fledged specification of both demand and supply 

aspects of all the relevant markets (Robinson, 1989). Since CGE models integrate the 

behavior of economic agents by imposing constraints on the functions of the economy, such 

as markets clear either via prices or quantity. In such models, demand and supply determine 

prices and quantities in the system. This implies that in CGE modeling, a complete and 

consistent data set (SAM) is required where the parameter values of most parameters can be 

obtained. This enables the model to exactly reproduce the constructed data set as a base 

solution to the model. In these models, equilibrium is maintained either via relative prices 

due to neoclassical assumption, or quantity adjustment as in the case of structuralist 

formulation. In these specifications too, the type of model to be form ulated crucially depends 

on the underlying assumptions. 

So far the theoretical basis of SAM-based macroeconomic models and their specifications 

have been outlined. In the following subsection, an attempt will be made to present empirical 

literature. 
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2.2 Empirical Literature 

2.2.1 General 

In this section, a review of compiled SAMs for different countries and their cross-country 

differences will be made since they are the basis for constructing SAM-based fixed 

coefficient models. 

A large number of SAMs have been compiled for both developed and developing countries. 

Since the construction and use of SAM is country specific, the modular composition of it is 

flexible, allowing any disaggregation. For instance, a number of SAMs do not include 

separate commodity accounts while others do not include accounts for factors of production. 

Only a few S.A.Ms have detailed capital accounts (Heemst, 1991 :9). 

To mention some country case studies, the 1976 SAM for Kenya has seven accounts which 

did not contain commodity accounts (Heemst, 1991). The 1989 SAM for Sudan has SIX 

accounts including commodity accounts (Mahran, 1997). Similarly, the 1975 SAM for 

Greece and the 1980 SAM for Ecuador each has only five accounts (Skoutzos, 1990; 

Sadoulet and Janvry, 1995). To see inter-country differences in the classification of each 

account, the following table depicts clearly the degree of disaggregation of major accounts. 
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Table 2.1: Categorization of different country SAMs 

Year of Factors of Institutions Production Commodities 
Country reference Production activities Total 

Iran 1970 - 4 12 - 16 

Malaysia 1970 13 II 30 59 11 3 

Sri Lanka 1970 57 23 48 - 128 

Swaziland 1971172 9 10 26 44 89 

Philippines 1972 3 5 12 - 20 

Botswana 1974175 8 13 15 - 36 

Ecuador 1975 13 16 48 45 122 

Egypt 1976 - 9 26 - 35 
Kenya 1976 7 14 26 - 37 

Fiji 1977 8 51 38 54 

Indonesia 1980 23 12 22 44 101 

Pakistan 1983/84 2 9 2 1 14 46 

Morocco 1980 5 10 11 - 26 

Madagascar 1984 - 10 15 12 37 

Ethiopia 1987 4 6 25 26 61 

Source: Alarcon et aI. , 1991, Sahn,E. (1996), MOPED (1994). 

Table 2. 1 depicts that institution and production activities have been distinguished in all 

sample SAMs though there are variations in the degree of detail. Insti tutional disaggregation, 

for example, ranks from 4 groups in the case ofIran to 51 as in the case of Fiji . Simi larly, the 

classification of production acti vities ranges from 11 in the case of Morocco, 12 in the case of 

Egypt and Iran, to 48 in the case of Sri Lanka and Ecuador. By the same analogy, the 

production factors account also shows differences in the degree of disaggregation varying 

from two to fifty-seven. 

Seven of the above li sted SAMs do not contain separate accounts dealing with commodities. 

This might be explained by lack of data on the supply of commodities from the production 

activities and imports on the other hand, and on the use of commoditi es by inst itutional 

sectors on the other. The reason for incorporating factor accounts in the SAM is to show 
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clearly how the value added generated in various activities is distributed over the factors of 

production and subsequently how factorial incomes are distributed over institutions. 

With regard to the criteria for disaggregating the sub-category, such as labor, occupation and 

skill, and location are the most frequently used criteria. The occupation and skill related 

disaggregation are initiated by the consideration that the various kinds of activities as well as 

the level of technologies applied in each, require different types oflabor. Moreover, different 

households provide different kinds of labor. As such, this kind of infonnation on the link 

between income generating groups, production activities and income distributed over 

households via different types of labor is essential to analyze this interrelationship. With 

regard to location-based disaggregation, Heemst (1991:21) points out that " ... does justice the 

spatial dimensions of economic activities and policies, among other things, it facilitates the 

analysis of the impact of economic activities in, or policies geared towards one location (e.g. 

rural ones) on the factor incomes in another location (e.g. urban ones)." 

As far as the classification of institutions is concemed, three types of institutions can be 

identified that operate in any economy, namely, households, enterprises and govenunent. In 

most SAMs, households constitute the largest of all . Households can be further disaggregated 

according to urban-rural location. The rationale for a locational dimension is to reflect a 

fundamenta l dichotomy, which is closely related to the concept of duality. In effect policies 

nonnally have a locational element affecting different locations differently. The other 

criterion is economic disaggregation, i. e. it captures the dissimilarities between households, 
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among other things, with respect to the ownership of factors determining earning capacity, 

such as capital, land, and different types of labor, explaining in turn the income differentials 

between households. 

The disaggregating of enterprises or firms is based on the pUblic-private critelion and the 

central versus local criterion is used for categorizing government (Alarcon et a!., 1991). 

So far we have seen the degree of disaggregation of accounts in a SAM for different 

countries. There are significant variations in the classification as well as disaggregation of 

accounts of the sample SAMs. This variation mainly emanates from differences in objective 

and availability of information. 

Therefore, the most important lessons to be drawn from these SAMs are the fo llowing. First, 

the construction of SAM is flexible allowing for any disaggregation of sectors. Hence 

flexibility is one of the beauty of SAM, dictated by the concrete realities of a country and the 

problem at hand. Second, the size of any SAM crucially depends, among other things, on the 

purpose and more importantly on the availability of data. 

2.2.2 Fixed-Coefficient Models 

As indicated in section 2.1.2.3, social accounting matrix (SAM) is the basis for the 

fonnulation of macro models, such as fixed-coefficient models and CGE which are used for 

economic po licy analysis, and policy simulation exercises. Accord ingl y, SAM-based fixed 
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coefficient models have been developed for a number of countries. 

SAM-based fixed coefficient models have been app lied to different countries to analyze 

different policy measures and/or exogenous shocks. Since the purpose of this study is to 

develop linear SAM mUltiplier models, the empirical survey will be limited only to these 

types of models. 

Pyatt and Round (1972) built a SAM multiplier model for Iran to evaluate the situations that 

prevailed the plan period covering 1972- 1977. The accounts of production activi ti es which 

are broken down into 12 sectors and institutions which again are divided into three types of 

households, namely rural, urban poor, and urban rich. The remaining accounts, that is, 

government, capital, and the rest of the world accounts are exogenous. The simultaneous 

determination of sectoral output vector and household income groups vector is the special 

feature of this model. The interesting part of thi s model is that there is no account for factors 

of production and that value added is directly paid to households rather than paid via 

production factors. 

Thorbeck-Sengupta (1972) built a model for Colombia, which is based on an implicit SAM 

to analyze the effects of techno logical-induced agri culture change on employment and 

income distribution. The SAM, in which the model is based, consists of 12 production 

activities, two factors of production, namely labor and non-labor, 14 households, 

govellli11ent, capi tal , and the rest of the world accounts. Thi s model has two parts. First, a 
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quantitative description of both the macroeconomic and sectoral structure of the Colombian 

economy during the period 1950 to 1967 was made. This part has two steps. Building a 

macroeconomic model of Colombia covering the period 1950 -1967 consisted the first step. 

After having constructed the model, the paths of endogenous variables, such as gross 

domestic product, total consumption, investment, and imports can be determined as functions 

of exogenous variables, such as exports, changes in terms of trade, and public expenditures. 

In the second step, generation of input-output and employment information has been made 

which is used to derive sectoral income distribution. In the second part, projections of both 

macroeconomic as well as sectoral variables to 1980 have been made. In this part, the 

sectoral gross output and value added vectors have been projected to the 1980s. The 

determination of personal income distribution and not explicitly based on the SAM are the 

special features of this model. 

Skourtzos (1990) constructed a fixed coefficient model for Greece to establi sh a quantitative 

relationship between production activities which are disaggregated into 35 activities, 

production factors which consist of 5 types of labor and 3 categories of capital , and 7 types of 

institutions, namely incorporated companies, urban households, semi-urban households, rural 

households, government, and the rest of the world . There is also a separate combined capital 

account in the model. This model treats the government, capital, and the foreign sector 

accounts as exogenous and the remaining accounts are endogenous. This model, by 

partitioning the 1975 SAM of Greece into endogenous and exogenous, measures the effects 

of the latter 011 the fonner by multiplier decomposition analysis. In the SAM, in which the 
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model is based, the industrial sector has been highly disaggregated while the agricultural 

sector has been treated as a single sector. The service sector has been fairly disaggregated. 

Despite this, the model is important in spell ing out issues of growth, employment, income 

distribution, and the like. 

Keuning and Thorbecke (1992) built a fixed coefficient model for Indonesia with the 

objective of evaluating the impact of structural adjustment policies on employment, poverty, 

and rural development based on the 1980 SAM. This SAM has been partitioned into 70 

endogenous and 5 exogenous accounts yielding the total of 75 accounts. The endogenous 

accounts identified in the SAM include factors of production which consist of 16 labor types 

and 7 categories of capital, institutions which comprise 8 socioeconomic households and 

companies, government expenditures which include 4 programs of current expenditures 

(expenditures on education and health, other wages and salaries, other goods and services, 

and household transfers) and 9 investment programs (covering agriculture, industry, mining, 

energy, transport and touri sm, education, health, housing and water works, general services, 

and other activities, production activities-cum-commodities which are disaggregated into 24 

categories including 4 public works, namely agriculture, transportation, utilities and 

communication, and other activities, and indirect taxes. The exogenous accounts are 

subsidies , private capital , total government current expenditures, total government capital 

expenditures, and the rest of the world. 

The impact of the exogenous shocks gets transmitted through the interdependent SAM 
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system and their total , direct, and indirect effects on the endogenous accounts has been 

estimated through the multiplier process. This model is very interesting in evaluating the 

effects of govenUllent budget reduction on the socioeconomic household classes in particular 

and on the economy at large. 

Dorosh and Haggblade (1993) built a semi-input output model , which is a type of SAM­

based fixed coefficient model, to compare the growth generating power of alternative 

agricultural development strategies in Madagascar. The special feature of this model is that it 

uses the semi-input output (SIO) rather than the usual input output module. The SAM, in 

which this model is based, includes 12 conml0dity accounts, 15 activities, 6 household 

groups, one non-govenmlent institutions, government, capital, and the rest of the world 

accounts. Moreover, the model distinguishes commodities as tradable, non-tradable, elastic 

supply, and fixed supply. In this regard, it is assumed that most internationally traded goods 

denoted by ZI> such as coffee, and given their world prices, their supply is fixed and the 

assumption of elastic supply is employed for the non-traded goods designated as Z2. In 

other words, supply responses in non-traded goods is assumed to be perfectly elastic. In these 

sectors, an increase in demand leads to higher income. This is indeed a different approach 

utili zing the semi-input-output table built in the social accounting matrix. By doing so, the 

fixed coefficient model is used to assess the impact of different policies on the economy. 

Kone and Thorbecke (1996) have used fixed-coefficient model to analyze the direct and 

indirect effects of structural reforms and macroeconomic polici es on growth and pove11y in 
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Zaire. In this study, they derive two types of multipliers for the Zairian economy. First, 

under the assumption of idle capacity in the economy, they compute the unconstraint 

mUltipl ier matrix, that is, any exogenous increase in demand is met by output expansion. 

Second, under the assumption of supply constraint in the economy, they derive the constraint 

multipl ier mattix, that is, exogenous demand increase is limited by supply. Based on the 

policy simulation exercises, they found that there is a strong linkage between economic 

growth and poverty alleviation. 

Pradhan and Sahoo (I996) constructed SAM-multipliers for India. This SAM contains 10 

activities, two production factors, one urban and six rural groups. The household sector has 

been disaggregated based on the occupation criterion. Both the SAM multiplier and its 

direct, indirect, cross effects have been computed for the Indian economy. The interesting 

feature of this model is that the magnitudes of direct and the total input-output multipliers 

coincide. 

Hassan and Fareed (I994) built a fixed coefficient model for Sudan to analyze the effects of 

structural adj ustment policies on growth and income distribution. The SAM multipliers 

indicate that modem irrigated agricu lture, large capital-intensive and highly import­

dependent industries have the weakest linkages in the economy and the smallest impact on 

household income. However, traditional agricu lture including livestock and forestry have, 

according to this study, the strongest linkages and have the largest impact on household 

ll1 come. 
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In recent years, the application of SAM at the regional level, hence they are called regional 

SAMs6
, has become the most powerful tools in analyzing economic linkages of a particular 

district or village (Sadoulet & Javnry, 1995). Village or district levels SAMs are powerful 

tools to investigate the size and magnitude of resource flows and to evaluate different 

government policy and! or exogenous shocks in a particular village. 

Lewis and Thorbecke (1992) constructed a fixed coefficient model for a small Keynian 

village called Kurtus based on the regional social accounting matrix (RSAM). The objective 

of the study is to explore the impact of production activities on regional value added and 

employment, examine the effects of sectoral production on the size of household income and 

expenditure, and to identify the relative strength of production and consumption linkages in 

stimulating aggregate income. The regional SAM consists of 4 factors of production, 5 

household classes, companies and government have one account each, 3 capital accounts, 3 

accounts for rest of the world, and 12 activities. It has been assumed that the government, 

capital, and the rest of the world accounts are exogenous whereas the rest are endogenous 

accounts. The accounts for the rest of the world capture any transactions that take place 

outside the Kutus region. The study is interesting in analyzing different policy issues under 

the assumptions of both idle capacity in the economy and supply constraint in some sectors, 

such as traditional agriculture. 

6 Discussion of regional applications of SAMs can be found in part I chapter 4 of Pyatt and Round 1985). 
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Adelman et al (1 987) built a SAM multiplier model based on a village SAM with the 

objective of analyzing the economic structure of a migrant-sending rural economy in Central 

Mexico. The village matrix multiplier and its decompositions have been derived and utilized 

in policy experiments on the production, value added, income, and investment flows of the 

village in question. The results reveal the central role of both internal and international 

migration in the vi llage economy and the importance of targeting anti-poverty policies 

toward the ladles . 

The common concern in all these models is to make output and income di stribution 

endogenous within a multisectoral framework. In doing so, the avai lability of up to date SAM 

is imp0l1ant for the construction of internally consistent and interdependent models so as to 

evaluate different policy measures in an economy. The advantage of the model based on the 

general data fram ework is that the SAM data system provides the base-year information and 

permitted the calibration of all linear coefficients appearing in the model. Due to this 

advantage, it is important from the beginning to build a model explicitly on the underlying 

SAM. These are the lessons to be drawn from the above empirical surveys. 

2.2.3 A cursory review of macroeconomic models in Ethiopia 

Most of the macroeconomic models, few in number, developed for Ethiopia are not based on 

consistent data se!. Investigating the modeling situation of Ethiopia shows that some attempts 

have been made to construct macroeconomic models based on time seri es data (Asmerom el. 
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aI., 1985; Berhanu, 1994; Lemma, 1993; MOPED, 1995; MEDaC, 1996). The main focus of 

these models is on key macroeconomic variab les and intersectoral interactions as well as 

issues of income distributions are left untouched. These macro variables hide important 

changes that take place in the economy, that is, they do not show the macro-micro effects of 

po licy measures and! or exogenous shocks. 

The most interesting SAM-multiplier model applied to the three Ethiopian villages is that of 

Taye (1991). He constructed social accounting matrices for the three villages separately to 

analyze the impact of government policies on the cooperative transaction flows. The finding 

in these vi llages shows that the then government policies, following the 1975 land reform, 

had a negative impact on the economic activities of the sampled villages. According to this 

study, the then marketing strategy acted as a means of affecting these villages negatively in 

favor of shOJi-term urban interests. The SAMs of the three vi llages do not contain factors of 

production and the distinction between the rest of Ethiopia and the rest of the world are 

absent. Moreover, the author fai led to decompose the village accounting multiplier into 

separate effects, that is, transfer, open loop, and closed-loop effects. Apart from these 

setbacks, such type of fixed-coefficient model is the only type of its kind in Ethiopia to date. 

The present study is different from the previous one in terms of sectoral disaggregation and 

its coverage. Hence, this study encompasses the previous vi llage level study and it can light 

on the structure of the economy at large. 

The other SAM-based macroeconomIC model IS that of computab le general equi li brium 
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(CGE) model constructed for the Grain Marketing Policy modeling to analyze issues of food 

security including grain pricing, storage, famine early warning and identification of food aid 

requirements in the country. This model was developed by the then ONNCP (now renamed 

as MEDaC) experts in collaboration with the Food Studies Group of the University of Oxford 

(MOPED, 1994). This is a general equi librium model, which emphasize the operation of the 

markets for the main cereal commodities. In this model, the agricultural sector particularly 

the crop subsector has been fairly disaggregated while the rest of the economy was treated as 

a single sector. Moreover, no attempt was made to distinguish commodities between traded 

and non-traded. Despite this, it is a good starting point for developing a full-fledged CGE 

model with its consistent database. 

The most recent CGE model is that of a one country with two sectors and three commodities 

usually known as a "1-2-3 model" developed by World Bank (1998) to assess economy-wide 

effects of policy reforms, particularly fiscal sustainability of government expenditures and 

the growth of same over the medium-term with respect to anticipated resources in the 

country. One of the limitations of this model is that it is highly aggregative and does not 

show detailed structure of the economy. 

Having reviewed both theoretical and empirical literature of SAM-based macroeconomic 

models, specifically fixed-coefficient models, an attempt will be made to present, based on 

the above literature survey, the method of analysis of this study. This is the subject which is 

treated in the fo llowing chapter. 
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CHAPTER THREE 

III. METHOD OF ANALYSIS 

In chapter one, the stylized facts of the Ethiopian economy have been outlined. As indicated, 

the predominantly agrarian character of the Eth iopian economy has not shown any significant 

structural change in the past two decades or so. In thi s chapter, an attempt will be made to 

capture the interaction of the various sectors in a consistent accounting framework called the 

social accounting matrix (SAM). The resulting SAM will be used to construct a fixed 

coefficient model to measure the effects of macroeconomic policies and/or exogenous 

shocks. 

3.1 CHARACTERIZATION OF THE THEORETICAL SAM 

To begin with, social accounti ng matrix is a data system that is consistent and complete on 

transactions among sectors and institutions. It is consistent because for every receipt there is a 

corresponding outlay and complete since both the receiver and the sender of each and every 

transaction is clearly identified ( Sadoulet & Javry, 1995). Hence, SAM is a socioeconomic 

info11l1ation system, which describes all transactions that occur in an economy at a point in 

time. As summarized in Vandemoortele (1987) SAM consists of three words. The word 

social refers to different socioeconomic groups and treated separately in the database. The 

word accounting means that all transactions are expressed in monetary values and accounts. 
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Finally, matrix refers to these socioeconomic groups and the monetary values of transactions 

that are represented and arranged in rows and columns. The rows of the SAM record 

incomings while the columns of the same record the outgoings or expenditures. Hence, the 

intersection of the rows and colunms has a dual meaning, that is, receipts for one account and 

expenditure for another. It is an accounting necessity that receipts and expenditures must 

balance and this ensures the consistency of the system. 

SAM depicts the interconnections that exist among production activities, production factors, 

and institutions. Such interrelationships can be presented diagrammatically as follows. 

Activitie 

Institutions Production Factors 

The arrow shows the direction of influence. As indicated in the diagram, production 

activities require factors of production, such as labor, capital, and land in order to produce 

goods and services. Production factors obtain income from the service they rendered and the 

income so obtained is channeled to institutions according to their factor endowments. 

Institutions allocate their income to final consumption of goods and services, transfers, and 

savll1gs. Production activities by selling their outputs to other sectors (intermediate 

consumption), institutions, or export to the external sector obtain income. On the other hand, 

these sectors pay for the factors of production for their factor services and circular flow is 

closed. 
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The suggested theoretical SAM consists of the following blocks. These are: (1) Inter-activity 

demand (2) Consumption demand by institutions (3) Gross capital formation (4) Exports of 

goods (5) GDP at factor cost (6) Factor income received from the rest of the world (7) 

Indirect taxes (8) GNP at factor cost (9) Income taxes & institutional transfers (1 0) Current 

non-factor transfers from the rest of the world (I I) External account balance (12) Imports of 

goods from the rest of the world (13) Factor payments made to the rest of the world (14) 

Current non-factor payments to the rest of the world. 

In terms of the matrix format, such interconnections can be presented as follows. 

Table: 3.1 T he basic schematic structure of SAM 

(2) 

Production 
activities (3) 

Capital account 
(4) 

world 

Total (7) 

Factors of 
production 

I 

Institutions 

taxes &lnter-
institutional 
mcome 
transfers 

Production 
activities 

3 

Indirect taxes, 
Export and 
import taxes 
(2,3) 

Inter-activity 
demand (3,3) 

Imports (5,3) 

Gross demand 
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Table 3.1 consists of five different accounts. Following the usual convention, the row and 

colwnn record the receipts and expenditures, respectively. The description of each account 

with respect to the circular flow of income is as follows. 

3.1.1 THE ACCOUNT OF FACTORS OF PRODUCTION 

The first row and first column of the SAM represent this account. The row of thi s account 

depicts factor income that is paid by production activities. The total of this row shows 

aggregate factor income received or earned. The column of this account, on the other hand, 

shows how incomes obtained from activities and the rest of the world are distributed to 

institutions. The column total shows the total factor payments in the economy. 

3.1.2 INSTITUTIONS' ACCOUNT 

The second row and second column of the SAM represent the account of institutions. The 

receipts of this account include factor income (2, I), subsidies, inter-institutional transfers, 

and income taxes (2,2), indirect taxes on goods and services, export and import duties paid by 

the production activities to the government (2,3), and transfer income received from the rest 

of the world (2,5). The row total gives total income of institutions. The way institutions 

spend their receipts can be read in the column of the same account. The outlays of thi s 

account include subsidies to production activities made by the government, transfer payments 

made other accounts (2 ,2), final consumption expenditure on domestic goods as well as on 
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imported goods and services (3,2), income taxes (2,2), and transfer payments made to the rest 

of the world (5,2). The remaining income is saved (4,2). The column total yields the 

aggregate expenditure and savings of institutions. 

3.1.3 THE PRODUCTION ACTIVITIES ACCOUNT 

The third row and third column of the SAM denote the account of production activities. The 

row of this account shows the income received from the sale of output to other sectors, that 

is, input-output module (3,3), sales of consumption goods to institutions (3 , 2), sale for 

investment goods to the capital account (3,4), and exports to the external sector (3,5). The 

row total gives the gross output in the economy. Along the column, we find the cost structure 

ofthis account. These costs include payment for the purchase of intermediate inputs, indirect 

taxes on goods and services to the government, payment for factors of production, and costs 

for imported consumer goods. The total of the column gives the total supply in the economy. 

3.1.4 THE CAPITAL ACCOUNT 

This account records savings by di fferent institutions including rest of the world and 

investment expenditures by various sectors . The fifth row and fifth columll of the SAM 

represent thi s account. The sources of income include savings by various institutions (4,2) 

and foreign savings (4,5) whi Ie the out lays of this account are payment for both domestically 

and imported investment goods (3 ,4). The expenditure of thi s account means that the 
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different institutions pay for their demand for investment goods from their savings in the 

capital account. Instead of making this payment directly, the capital account pays on their 

behalf. The row and column totals yield gross national saving supply and aggregate 

investment in the economy, respectively. 

3.1.5 THE REST OF THE WORLD ACCOUNT 

The sixth row and sixth column of the SAM represents the rest of the world account. The 

receipts of this account include factor income received from abroad, income from exports of 

goods and services, and transfer income received from institutions. The row total shows the 

total foreign exchange outflow. The expenditure of this account include payment for the 

exports of goods and services (5 ,3), tmnsfer payment to institutions (5,2), payment for factors 

(5,1), and the rest is saved (5 ,4). The column sum shows the total foreign exchange inflow in 

the economy. 

Having described the modular composition of the basic schematic structure of SAM, it is 

important to briefly describe the 1987 SAM and how it can be adapted to OUf purpose. 

3.2 AN OVERVIEW OF THE 1987 SAM 

The 1987 SAM has been prepared for the computable general equilibrium modeling exercise 

for grain marketing policy design. It is the outcome of a group of Ethiopian experts and Food 
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Studies Group of the University of Oxford. The size of this SAM is a 61 by 61 matrix and 

contains 25 production activities, 26 commodities, 4 factors of production, namely labor, 

capital, Peasant farm land, and State farmland, and 6 institutions, namely rural households, 

urban households, government, stocks, tax, and the rest of the world. The value of land has 

been calculated as the rental price of land. 

In the SAM, the three cereals, namely teff, wheat, and maize constitute about 13.2% of total 

GDP and the remaining agricu ltural activities named as "other agriculture" comprise about 

25% of total GDP. The other activities, namely industry and services constitute about 

41.5% of the national GDP and trading activities account for 20.3% of the same. 

It has been shown in this SAM that about 53%, 5.7%, and 23% of the gross value outputs of 

Peasant fann teff, wheat, and maizc accrue to Peasant farmland, capital, and labor, 

respectively. Similarly, about 16%, 32%, and 9% of the gross value output of State farm 

wheat accrue to state farmland, capital, and labor, respectively. With regard to state farm 

maize, the SAM shows that 28%, 13%, and 23% of the gross value of maize accrue to state 

fann land, capital , and labor, respectively. 

The income generation module shows that 43%, 10.3%, and 38% of the total rural 

households income constitute the return to Peasant fannland, capital, and labor respectively. 

A small magnitude (about 0.05%) of the entire rural household income has come from 

transfers from the goverrunent. Urban households derive about 1.4%, 31.5%, and 44% of 
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their total income from State fannland, capital, and labor according to their order. They also 

receive transfers from government and rest of the world , which constitute about 6% and 7% 

of the total urban households income, respectively. In both household types, transfers 

between rural and urban households have been excluded. This is not a realistic assumption 

since there are at least urban to rural transfers. 

Goverrunent income includes both direct and indirect tax revenues and transfers. Reading the 

SAM shows that 52.4% and 10.7% of the total government income comprise tax and 

transfers from the rest of the world according to their order. 

In this SAM, although the cereal sub-sector of the agricultural activities IS fairly 

disaggregated, the nonagricul tural sectors of the economy are crudely treated as a single 

sector. This implies that the industri al and service sectors should be di saggregated so as to 

capture the stylized features of the Ethiopian economy. 

For the present purpose, the 1987 SAM will be used with some modifications and re-

an·angements. One of the arrangements is to treat the commodity account within the activities 

account. In doing so, the following procedures have been employed. First, with regard to 

acti vities, rows and columns are to be aggregated. Second, intersecting sub-matrix, wi th the 

exception of the input-output module, has to be set equal to zero in order to eliminate 

transfers within the consolidated account. Third, the agricultural sector is further 

disaggregated to include export items explicitly (Coffee and other agricultural exports). 
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Fourth, the industrial sector has been broken down into six sub-sectors depending on their 

contribution to gross value of industrial out put. Fifth, the service sector has also been 

divided into three sub-sectors. Sixth, the accounts of production factors have been collapsed 

into two categories, labor and capital. Seventh, the classification of households is maintained. 

Eighth, the stocks account has been replaced by the capital account. Ninth, the tax account 

has been merged with the government account and hence no separate taxes account. The 

design of the current social accounting matrix includes the following categories. 

I. Production activities 10. Non-metals III. Institutions 
1. Teff 11 . Metals 18. Rural households 
2. Wheat 12. Other industry 19. Urban households 
3. Maize 13. National Bank 20. Government 
4. Coffee 14. Other financial services 
5. Other agricultural exports 15. Other services 

6. Other agriculture II. Factors of Production 21. Capital account 
7. Food 16. Labor 22. Res! of the world 
8. Beverages 17. Capital 
9. Textil es 

3.3 THE CURRENT SOCIAL ACCOUNTING MATRIX 

So far an attempt has been made to outline the basic schematic structure of social accounting 

matrix and highlight the main features of the 1987 SAM. As indicated above, social 

accounting matrix is the matrix presentation of economic activities, agents, and the like in an 

economy at a point in time. This typical feature can be depicted in the Ethiopian SAM as 

follows. Note also that the empirical SAM is alTanged in essentially the same way as the 

schematic structure set out earli er. The current SAM is essentiall y the updated version of the 
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1987 SAM. However, the present SAM is highly based on the current available data sets. 

The disaggregation of sectors is limited by the availability of detailed information at sectoral 

level. The main data sources include: National Income Account Statistics, Household 

Income, Consumption, and Expenditure Survey (1995/96), Industrial Establishment Surveys 

(1997), Welfare Monitoring Surveys (1999), Government Revenue and Expenditure 

Accounts (1995/96), Distributive Services Surveys, Survey of the Ethiopian economy (1999), 

and other relevant data sources. 

Whenever there is shortage of infonnation, some cells are filled from the earlier SAM. This 

can be done on the basis of the proportionality assumption, which states that the input into 

each sector is a linear function of the level of its output. In other words, the amount of each 

input demanded by any sector varies in direct proportion to that sector's total output. The 

basic assumptions employed in updating the 1987 SAM include the fo llowing: 

Information on households can be obtained from the 1995/96 Household Income, 

Consumption, and Expenditure Survey. This survey contains detailed infom1ation about 

income and! or receipts, consumption and non-consumption expenditures on different items, 

and savings for both rural as well as urban households. 

It is assumed that all rural households remittance payments are to urban households only. 

Similarly, all urban households remi ttance payments are to rural households and abroad only. 
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Unrequited current transfers from the rest of the world have been assumed to accrue entirely 

to urban households and government. Such type of transfers to rural households has been 

assumed to be negligible. Moreover, it is assumed that urban households and government 

can make transfers to the rest of the world. 

With regard to the factors of production, two main categories have been identi fied, namely 

labor and capital. The contribution of each to the industrial production is avai lable in survey 

data. The diffi cult part is to estimate the contribution of these factors in the value of 

agricultural production. Accordi ng to the ONNCP study (cited in MEDaC, 1998) on labor 

days per hectare and the contribution of non-labor inputs for different crops, the return to 

labor has been estimated to be about 60% of the gross value of agricultural production. After 

having accounted for cost of intermediate inputs, the return to capital has been estimated as 

residual. Further, it is assumed that all agricultural income accrues to rural households only 

and all industrial and service income accrue to urban households only. 

In order to calculate the amount of traditional seeds used by each activity especially in the 

agri cultural sector, we resort to the application rate in each activity. The application rate 

shows the quantity of each seed required per hectare. This is consistent with the national 

account method. For the three cereal components, for example, the applicat ion rate for teff, 

wheat, and maize are 27.5, 143.8, and 28.8 kg per hectare, respectively, for the year 1995/96. 

This means that the quantity ofteff, wheat, and maize used as seed is 27.5, 143.8, and 28.8 kg 

per hectare, respect ive ly. With regard to improved seeds, data have been avai lable by crop type. 
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In tenns of chemical fertilizer usage, studies have been conducted to estimate the amount of 

fertilizer consumption by each crop. According to the Agricultural Input Enterprise study 

(cited in MEDaC, 1999), of the total fertilizer consumed in the country, 40% is used by teff, 

50% by wheat, maize, & sorghum, and 10% by coffee, cotton, tobacco. 

Gross capital fonnation for the industrial sector is availab le in the manufacturing surveys. For 

the agricultural sectors, fixed capital fonnation for the three cereal sub-sectors can be found 

as a proportion of the 1987 coefficients to the total agricultural capital fonnation. This is so 

since data on capital fonnation by sub-sector is not available. 

3.3.1 THE CHOICE OF 1995/96 AS THE BASE YEAR 

The relative avai lability of data and the concentration of major survey data basically dictate 

the choice of 1995/96 as the base year. Traditionally, the base year has been chosen on the 

basis of stable inflation rate, nonnal GDP growth rate, and the like. In other words, the base 

year has to be free from war, drought, economic boom, and the like (Central Statistical 

Authority, 2000). This is the usual justification for the choice of a base year. In fact, the 

1995/96 was the year of high agricultural production and consequently higher GDP growth 

rate as compared to other years. However, this year is not characterized by extreme 

economic boom and also it was free from any exogenous shocks, such as war and drought. It 

is bel ieved that the avai labi lity of basic statistical infom1ation and purpose of the study 

should influence the choice of a base year. Moreover, this year has been chosen as the base 
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year for the country. 

3.3.2 INTERPRETATION OF A DISAGGREGATED SAM 

The SAM indicated in Table 3.2 represents a disaggregated version of the schematic SAM 

outlined earlier. It comprises fifteen accounts for activities, two accounts for factors of 

production, three accounts for institutions, a combined capital account, a tax account, and one 

account for the rest of the world. This SAM captures the structure of the Ethiopian economy 

in the reference year. Based on SAM, a review of intersectoral relation, income distribution 

and consumption pattern, saving-investment relation, and the role of the external sector wi ll 

be presented. 
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TABLE 3.2: SOC IAL ACCOUNTING MATRIX FOR ET HI OPIA , 1995/96 (MILLION BIRR) I I I I I I , 21 3 ,I 61 , I 71 . 1 , I ' 01 " " " Labo r , 0.000 0.000 0.000 0.000 2 ,0 12.470 976.710 1,433 .940 1,272.260 3,419.920 10,193.030 222.330 171.930 245.520 
S!E~ ____ 2 0.000 0 .000 0.000 0.000 1,191.420 395.270 8 19 .970 796.530 2,047.230 4,534.290 265.655 300.550 269.745 
Rural HHs J 19;299 :330 9 ,7 73.700 0.000 327.240 0.000 0.000 0.000 0.000 0.000 0.000 2.6 10 0.150 0.6 10 
Urban HHs , 5,520.700 10,058.094 834.800 0.000 0.000 0.000 0.000 0 .000 0.000 0 .000 2.390 0.140 0~560 ---. -
T eff . 6 0.000 0.000 2,130.870 1,023.840 91.500 0.000 0.000 0.000 0 .000 0.000 4 .200 0.000 0.000 

.-.~. - --~. -

Wheat ~ 0.000 0.000 546.890 425.470 0.000 20 5.100 0.000 0.000 0.000 0.000 271.700 0.000 0.000 
Maize , 0.000 0.000 _1 ,~~~~ 748.030 0.000 0.000 -~~~iJ- 0 .000 ... <].:900 0.000 0.300 0.000 0.000 -_._. - - _._--
Coffee • 0.000 0.000 208.150 152 .060 0.000 0.000 0.000 0.840 0 .000 0.000 1 .500 0.000 0 .000 
Oth er agric . exports , 0.000 0.000 2 ,793 .710 2 ,656.060 0.000 0.000 0 .000 0.000 229.490 0.000 2 39. 130 0.000 0 .000 
Other a~ric. '0 0.000 0.000 10,399.690 2 ,369 .0 10 0.000 0.000 0 .000 0 .000 0.000 1 ,968.974 80 .030 0.000 124 .250 
Food processing " 0.000 0.000 608.06E1 )00.790 0.000 0.000 0.000 0.000 0.000 4.912 1 3 7 .540 297.040 0.000 
Beverages ' " 0.000 0.000 1,625.320 530.280 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1 2 4 .7 10 0.000 
Textiles " 0.000 0.000 820.440 95.930 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 717 .250 
Non ·Metals " 0.000 0 .000 52.660 20.750 0.000 0 .000 0.000 0.000 0.000 1 .392 0.000 0.000 0.000 .. 
Metals ,. 0.000 0.000 1,496.5 10 1 ,054.320 0.000 0 .000 0.000 0.000 0.000 1 .310 0.000 0.000 0 .000 

Other Industr~ " 0.000 0.000 145 .230 53.57 0 4 .390 0 .620 1 .990 0 .420 0.730 9.415 34.000 24.2 50 1.110 
National Bank __ " 0.000 0 .000 0 .000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 

Othe r fin. services " 0.000 0 .000 102. 180 1 14 .520 , 1 .4 40 0. 7 70 1.0 5 0 0.860 2.4 90 12. 1 17 15.970 13.35 0 16.720 
Other se rvices __ " 0.000 0.000 4 ,981.030 5,123.620 0.000 0.000 0.000 0.000 0 .000 58.9 10 69.600 69.630 

Government 20 0.000 0 .000 309 .4 00 1,444 .400 0.000 0.000 0 .000 9 4.400 25. 100 0.000 173.2 80 3 55. 160 203 .030 

Cae ital Acc ount __ " 0.000 0 .000 1 ,479.900 2,354 .470 0.000 0 .0 00 0.0 00 0.000 0.000 0.000 0 .0 00 0.000 0.000 

Rest of the World 22 0.000 0.000 0.000 7.560 52.897 59.383 87.249 49.527 1,000.000 256.284 2 92.23 1 1 ,288.4 8 5 328 .798 

Unide ntified items 23 0.000 I 0.000 (37.040) (55.400) (2. 130) 0.000 0.000 (85.320) (15.060) (0.000) 3 8.9 5 4 (0.0 14) 0.000 

Total 24 ,8 19.030 119,83 1.7 9 4 129 ,692 .480 18,546.520 3,35,1 .987 11,627 .853 2 ,389.899 2 ,1 2 9 .5 1 6 6,709.900 1 6 ,97 1.714 1 ,840 .7291 2,64 5 .3 51 11 ,977.223 



I I I I I I 
I 14 lS ,. 17 18 ,. 

20 21 1 22 23 1Tolal 

labor 1 14.700 153.690 165 ,910 48.040 ' , 184.830 3,3 13.750 0.000 0.000 0.000 (0.000) 24 ,819.030 
Capital 2 3 1.1 20 109.989 92.3 14 282.810 1,294.661 7 ,411.250 0.000 0 .000 0 .000 0.000 19,83 1 .794 
Rural HHs 3 1 .070 5 .670 5.210 0.000 0.000 0.000 242.540 0.000 0.000 35 .350 29 ,692.480 
Urban HHs , 0.980 5.200 4.780 0.000 0.000 0.000 222.560 0.000 , ,974 .830 (78.510) 18,546.524 
Teff S 0.000 0.000 0.000 0.000 0.000 0.000 123.54 0 45.210 0.000 (67 . 173) 3,35 1.987 
Wheat , 0.000 0.000 0.000 0.000 0.000 0.000 203.220 20.090 0.000 (44 .6 17) 1 .627.853 -
~Maize ) 0.000 0.000 0 .000 0.000 0.000 0.000 468.520 26.7 90 0.000 (9 5 . 121 ) 2 ,389.899 
,Coffee a 0.000 o.oao 0 .000 0.000 0.000 0.000 41.620 , .200 1,724.000 0.146 2.129 .516 --
;Other a9ric . exports • 0 .000 0.000 0.000 0.000 0.000 0.000 29.740 4 08. 190 315.300 38.280 6.709.900 
iOther agric. 10 0.000 0.000 234.392 0.000 0.000 0.000 722.030 1,173.050 0.000 (99.712) 16,971.714 

iFOOd p~essin.g _____ 11 0 .000 0.000 460 .307 0 .000 0.000 76 .955 47.190 148.200 12 .200 (52.464) 1,85 1 ,730 

i Beve rag es 12 0 .000 0.000 8. 193 0.000 0.000 44 .8 18 0.000 296.400 0.000 15.631 2 ,645.35 1 
Textiles " 0.000 0.000 51.947 0. 160 0.000 73.554 0.000 185 .250 3. 120 29 .572 1 ,977 .223 
No n-Metals " 0.000 0.000 37.743 0.000 0.000 36.382 0.000 197.600 0.000 (35.5041 3 11 .023 
Me tals lS 0.000 0.000 8.128 0.000 0.000 lD3.925 0 .000 160.550 0.000 79 .746 2,904.488 
Other Industry 16 44 .03 0 128 . 130 4 ,052.562 0.790 10. 120 1 ,2 36.550 2 .026. 140 1 ,858 .900 453. 18 0 (7.9021 10,078.225 
National 8ank 17 0.000 0.000 0.000 0.000 0.000 4 1 .338 297,700 0.000 0.000 (0.372) 338.665 -
Othe~~':.':'i£:es 1B 2 .790 8 .630 1 ,5 83 .009 0.322 0.000 702.611 0.000 52.970 0.000 (85.909) 2 ,5 4 5.99 1 -
Other se rvices 19 40 .810 44 .200 134.769 6.670 i 53.~~ 116.658 958.980 4 ,60 1.700 2 ,347 .380 (12.872) 18 .594 .226 - . 

983.81 2-1- 900.560 0.005 \ 200 ,625 0.000 2 ,721.540 Govern me nt 20 33.860 ~.:~ 0.000 6.320 7,454.730 ------ - - -
0.0001 0 .000 Capita! Accou nt 21 0.000 0 .000 0.000 0.000 1 ,603 .300 0.000 3 ,690.990 47 .440 9, 17 6. 100 --

Rest of the World 22 141.660 11.465 .169 2 ,338.425 0.000 0.000 5,32 6.496 541.840 I 0.000 0.000 0.006 13,236 .0lD -
Un identified items 23 0.003 1 0.000 I (0 .024) (0. 1321 1 0.000 (90.685) (27 .0001 1 0.000 (6.5 30) 0.000 

Tot al 311.02312,904 .488 110 .078.2 25 338.665 12,545.991 118,594 ,226 7,454.730 19, 176,100 13,236 .0 10 (327 .5681 1 



3.3.2.1 INTERSECT ORAL RELATION 

Beginning with the production activities, the row and column totals of these sectors shows 

the contribution of each sector to the gross output of the economy. For this purpose, Table 

3.2 wi ll be in service. In terms of sectoral contribution, the six agricultural subsectors 

together consti tute 44.6% of the gross output, while the six manufacturing subsectors and the 

three services sub sectors contTibute 26.5% and 28.9% of the gross output, respectively. 

Within the agricultural subsectors, the major crop items teff, wheat, and maize account for 

10.1 %, 4.9%, and 7.2% of the gross value of agricultural output. This can be clearly seen by 

looking at Table 3.2. About 2.7%, 0.13%, and 0.04% of the gross value ofteff is used for 

seed, purchase of industrial inputs such as chemicals, pesticides, and payment for other 

financial services such as credit. The relationshi p between teff and the external world is 

through import of chemical ferti lizer, which constitutes about 1.6% of the gross value of 

agricultural output. The major agricultural export item, coffee, accounts for 6.6% of the 

gross value of agricultural output. Of the total output of coffee, 0.04% is used as seed, 0.02% 

used for the payment of other industri al inputs, 0.044% is used for payment of other financial 

services, 4.4% is paid as taxes, and 2.3% is used for payment for imported intemlediate 

inputs. Generall y, the agricultural subsectors show a dependency on imports below 15%. 

Other accounts of the agricultural subsectors can be interpreted in a similar way. 

With regard to the industri al subsectors, we fi nd that food, beverages, text iles, and metals 
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constitute 9.0%, 13.4%, 10.0%, and 15.0% of the gross value industrial output, respectively. 

Moreover, the above subsectors, according their order, show 16.3%, 48.7%, 16.6%, and 

50.5% dependency on foreign sources. It is also revealing to find that food processing 

depends on wheat (15 .2%), other agricu ltural exports (13.3%), and other services (3.2%). 

Beverages depend on food processing (11.2%) and other services (2.6%). Textiles depend on 

local sources as an intennediate input, consti tuting other agriculture (6.3%) and other 

services (3 .5%). 

It is clear from the table that metals pay the highest indirect taxes (33.8%), followed by 

beverages (13.4%). Note also that ind irect taxes are leakages from the production activities. 

3.3.2.2 DISTRIBUTION OF INCOME AND OUTLAY 

Following is an attempt to examine the major sources of institutional incomes. In the case of 

labor, the income takes the foml of wages and salaries and benefits, while operating surplus 

in the case of capital. It is assumed that all agricultural income accrues to rural households, 

while industrial and service income accrues to urban households. It is clear that the sources of 

rural households income mainly come from wages from agricultural labor and operating 

surp lus from agricultural capital, which is estimated as residual. Of the total rural household 

income, the highest is derived from labor (77.8%), followed by agricu ltural capital in the 

fonn of operating surp lus (22.2%). Transfers from urban households (1.7%) and government 

(3.4%) augment this income. Note that of the total govenU11ent transfers to rural households, 
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about 174.5 million Birr represents fertilizer subsidy in the reference year. The income of 

urban households consists chiefly of capital (50.7%) and labor (49.3%). As in the case of 

rural households, transfers from rural households (2.8%), from goverrunent (3.1 %), and 

international transfers in the form of current transfers (14.9%) also supplement this income. 

Goverrunent income takes the form of both direct and indirect taxes, current transfers both 

fac tor and non-factor income (20.6%). Direct and indirect taxes constitute 24.4% and 41.4% 

ofthe total goverrunent income, respectively. 

A look at the composition of consumption expenditure shows that rural households spend a 

higher proportion of their income on food (59.04%), while urban households spend 39.4% of 

their income on the same. This is not inconsistent with the results of the study conducted by 

the Welfare Monitoring Unit ofMEDaC (1999). This study revealed that people in rural areas 

spend a larger share of their income on food than what people spend in urban areas. In this 

case, Engel's law seems to hold which states that the share of total consumption spent on 

food is greater for poor people than the relatively non-poor. 

The saving behavior of the three institutions can be analyzed by looking at the intersection of 

the combined capital account and the accounts of the corresponding institutions. Note that 

savings of each institution are estimated as residual. The average propensities to save for the 

three institutions for the year 1995/96 are 0.049, 0.12 and 0. 21 for the rural households, urban 

households and goverrunent, respecti vely. The rural households are the least savers as they 

lead their li fe on subsistence agri culture. 
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Looking at the direct taxes burden between types of households reveals that rural households 

pay 17.6% of the total direct taxes while urban households pay 82.4% of the same. This 

indicates that urban households bear the burden of direct taxes. The proportion of direct 

taxes in the total income indicates 1.04% and 7.8% for rural and urban households, 

respectivel y. 

3.3.2.3 SAVING- INVESTMENT RELATION 

The combined capi tal account shows receipts In rows and expenditure in column. The 

expenditure on thi s account reveals investment and change in stocks, which amounts to Birr 

9,176.1 million in the reference year. This capital expenditure can be financed by households 

and government savings which together constitute Birr 5,437.67 million and capital inflows 

from the rest of the world which amounts Bin 3,738.43 million including omissions and 

errors of Birr 47.44 million. This indicates the ex post identity between gross saving and 

aggregate investment in the economy. However, we can not tell anything how their own 

savings or capital transfers finance capital expenditures of individual sectors. This calls for a 

separate capital account for each institution. 

3.3.2.4 THE ROLE OF THE EXTERNAL SECTOR 

The structure of the ex ternal trade can be visuali zed by looking at exports and imports of 

goods and services. ImpOils of industrial goods account for 46% of the total imports 
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followed by imports of services, 42.1 %. On the other hand, exports of goods are dominated 

by coffee, which constitute 68.7% of all exported goods and 35.5% of all exported goods and 

services. The exports of services account for 48.3% of all goods and services exported. 

Clearly, total import bill is greater than export revenue implying a balance of payment deficit. 

The sources of foreign exchange earnings are exports of goods and services, Birr 4,855.1 

million, factor income and current non-factor income (private transfers) received from rest of 

the world, Birr 2,228.63 million, and official transfers from the rest of the world, Birr 

2,467.74 million, and the balance Birr 3690.99 million indicating external account deficit. 

The uses of fore ign exchange shows that 95.8% of the total foreign exchange is used for 

payment of imports of goods and services while 4% represent factor and official payments 

and 0.2% private transfers abroad (by urban households). 

3.4 MODEL STRUCTURE OF SAM 

In order to use SAM for analytical framework, it is necessary to partition the SAM into 

endogenous and exogenous accounts. This will enable us to identi fy the impact of a change in 

the latter on the former. The basic assumptions of the linear equilibrium model include 

constant relati ve prices, average and marginal propensities are equal and they are linear and 

fi xed, expenditure and income elasticities are equal to unity for the accounting model. 

Furthemlore, this model assumes that the economy is typified by under capacity utilization of 

resources. 
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Endogenous accounts consist of production factors, institutions (households) and production 

activities for they form part of stated objectives. In other words, the objective(s) of any 

economic policy is to bring growth, alleviate poverty, and the like. Hence, it is necessary to 

endogenize households, factors of production, and production activities so as to see how they 

respond to policy measures. On the other hand, exogenous accounts include government, 

combined capital account, and the rest of the world. Government is viewed as an 

interventionist institution which fomm lates policies and uses instruments, such as taxes, 

subsidies, and the like to achieve its objectives. Capital account is also assumed to be 

exogenous because it does not have effects over other accounts in the short-run. This model 

assumes that there is under capacity utilization of resources in the Ethiopian economy 

implying any increase in exogenous demand is met by output increase. Due to the existence 

of idle capacity in the economy, in the short-term, no additional investment is required to 

bring output-income increase in the economy resulting from an exogenous demand increase. 

Finally, the rest of the world account is set exogenous since Ethiopia is considered to be a 

small open economy and hence its macroeconomic policies can not influence world 

aggregates. In other words, Ethiopia is small enough to influence world aggregates. It takes, 

for instance, export price of coffee as given. 

The separation of SAM into endogenous and exogenous accounts is presented in a schematic 

form as follows. 

73 



Table 3.3: Partitioning of SAM 

Payments \ Endogenous Accounts Exogenous Accounts 
Receipts 

Production Factors I Insti tutions I Activities 
I 2 3 

Government I Capital Ace 
4 5. 1'6

ROW 

Production Factors 
Institutions Endogenous Transactions Injections 

Activities 
Government 
Capital Account Leakages Exogenous Transactions 
Rest of the World 

Source: Vandemoortele, 1987 

As depicted in the above table, the intersection of the third row and the second column 

represents the transaction matrix of the endogenous accounts. The intersection of the third 

row and third column represents the matrix of an injection, a transaction from exogenous 

accounts into endogenous accounts and may take the form of current transfers from the 

government or from abroad to households. By the same analogy, government fina l 

consumption, gross fixed capital formation and exports also represent injections for they rise 

the demand for the output of production activities. 

1 

The intersection of the fourth row and second column of the same table shows the matrix of 

leakages, transactions from endogenous accounts into exogenous accounts and can take the 

fornl of taxes, international transfers, savings and imports. Finally, the fourth row and third 

column shows the transaction matrix of exogenous accounts. 

Thus by partitioning the SAM, the effects of changes in the exogenous accounts on the 

endogenous accounts of the economy can be captured. Multiplier ana lysis corresponding to 
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the SAM-based linear fixed coefficient model can do this. 

Following Pyatt and Round (1979) formulation and denoting Y as the column vector whose 

elements are the row sums of the endogenous accounts (Yl, n, Y3), we have 

Y= T + X (1 ) 

where 

T refers to the matrix of transactions between endogenous accounts and 

X refers to the matrix of injections into endogenous accounts . Here an injection IS a 

transaction from exogenous accounts into endogenous accounts and can take the form of 

current transfers from the government or from the rest of the world to households. 

Further, defining the matrix of average endogenous transaction propensities as An , then we 

have 

A n = TIY <=:> T = AnY (2) 

Alternatively, equation (2) can be expressed as 

n=[TOO"y,-, ~22 Y ~ 
T32 Y ~ 

A13] ° (3) 

A 33 
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The subscripts 1,2, and 3 refer respectively to factors of production, endogenous institutions 

and production activities. As indicated in equation (3), the matrix of average endogenous 

transaction propensities An is composed of five sub matrices: 

(a) payment matrix offactors of production by production activities Al3 

(b) transaction matrix offactol' incomes into institutional incomes A21 

(c) transaction matrix between endogenous institutions A22 

(d) consumption matrix A32, and 

(e) industrial transaction matrix A33 

From equation (1) and (2) we get 

Y = AnY+X (4) 

Equation (4) shows that total endogenous income is the sum of the value of endogenous 

transactions and the value of exogenous injections. 

Rearranging Equation (4) yields 

-I Y = (1- An) X 

Letting M = ( 1- Anf I, we have 

Y = MX 

(5) 

(6) 

Matrix M has been termed as the accounting mUltiplier matrix Sll1ce it explains the 

endogenous variables such as factors of production, production activities and endogenous 
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institutions in terms of the exogenous variables as govermnent, capital account and rest of the 

world. The basic departure of equation (6) from the conventional input-output model is that 

the former concerns with the simultaneous determination of the levels of output, incomes of 

the factors of production and household consumption. By contrast, the input-output model 

concerns with the determination of output levels only. 

The multiplier matrix shows how a change in any element of the exogenous accounts will 

affect the endogenous accounts. In other words, it measures the aggregate effect of injections 

into the economy on the interwoven parts of the endogenous system such as structure of 

output, factor demand, income distribution and consumption patterns. Technically, the matrix 

M, according to Pyatt and Round (1979), can be expressed as a product of three multiplier 

sub matrices as follows: 

(7) 

Hence, equation (6) can alternatively be expressed as 

(8) 

The first multiplier matrix M 1 captures transfer effects, that is, it measures the effects of 

transfer within endogenous accounts of the economy. Formally, this matrix is given by: 

[

1 0 0 1 
M , = 0 (I-A22 r' 0 

o 0 (I-A 33 f' 
(9) 

Such multipliers show how an injection into a specifi c set of endogenous accounts will affect 
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this same set of accounts due to the interrelationships that exist between the endogenous 

variables that make up this set of accounts. To clarify this point, an exogenous change in a 

production activity, for example, will cause a chain of transfer between all other production 

activities. 

The second multiplier M2 measures the cross-effects or the" open-loop" effects and shows 

the interactions among and between the sets of endogenous accounts. Formally, this sub 

matrix is given by : 

[ 

J A 

M, = (J - A" r' A21 I 

C (I - A 33 r' A 32 

(10) 

This sub matrix measures the influence of an inj ection into one part of the system upon other 

parts of the system. As it is vividly indicated in equation (3), there is no direct relationship 

between, for instance, production activities and the incomes of institutions. A unit increase in 

the demand of production activities will increase factorial incomes by A!3. If, on the other 

hand, the expendi ture of production factors increase by a unit, then insti tut ional incomes will 

increase by A21. The total interaction within the institutional accounts due to the ri se in the 
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institutional incomes by A2\ are (I-A22)-1 A2\. As a result, the aggregate increase in 

institutional incomes because of a unit increase in the exogenous demand for production 

activities will be (I-A22)-IA2l An This multiplier is termed as the "open-loop" mUltiplier 

in the literature. 

Third sub matrix denoted by M 3 measures the full circular effect of an injection into the 

economy, traveling through the economic system back to its initial point. Mathematically, 

this sub matrix is given by: 

~ Zj 
o F 

(11) 

This multipl ier matrix captures "closed-loop" effects, for example, from production activities 

to factors of production, to institutions and back to production activities in the form of 

consumption demand and son on. 

Note that both M I and M 3 are block diagonal matrices and hence they only refl ect direct and 

feedback effects or own-effects. 
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According to Stone (1985), the aggregate mUltiplier matrix, M, can be expressed in terms of 

additive components as follows. 

(12) 

W11ere 1= identity multiplier matrix showing the effect of an injection into an account. 

T= (M J-I) refers to the net transfer mUltiplier measuring the net intra-group or direct effect or 

within account effects where the initial injection take place. 

0 = (MrI) M J refers to open-loop multiplier measures the net extra-group or net cross-effect 

arising from the initial injection when it has finished traveling outside the original account. In 

other words, it shows additional effects coming from M 2. 

c = (MrI) M2MJ refers to closed - loop multiplier measuring the net contribution of circular 

effects or net inter-group effects. 

Now turning to the leakages, suppose that the average propensities to leake, A], from the 

endogenous accounts into the exogenous ones is given by 

Al =YfL (13) 

where L refers to the matrix of leakages and Y is as defined above. 

From equation (12), the description of the average propensities to leak can be expressed as 

o A42 0 

A, = 0 A 52 A'3 

o A.2 0 

(14) 

The subscripts 4, 5, and 6 refer respecti vely to government, capital account and rest of the 
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world. 

Upon substituting equation (5), the value ofY (i.e., (I-Anti X), into equation (12), we have 

L=AIMX (15) 

Letting M I =AIM. Then equation (14) becomes 

(16) 

Hence, M I is termed as the matrix of leakage multipliers in the literature and reflects how the 

leakages are affected by the injection of the exogenous accounts into the endogenous 

accounts. 

After having depicted the socioeconomic profile of Ethiopia in the form of SAM, the above 

method will be used to explore the main characteristics of the Ethiopian economy. 
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CHAPTER FOUR 

IV. EMPIRICAL RESULTS 

In the prevIous chapter, attempts have been made to highlight the basic structure of the 

Ethiopian economy using social accounting matrix for the year 1995/96. It was also shown 

how SAM could be transformed into a model. In this chapter, the accounting mUltipliers in 

the context of the Ethiopian economy are presented. 

4.1 THE IMPACT OF AN EXOGENOUS INJECTION INTO HOUSEHOLDS 

In this subsection, an attempt is made to present the effects of an exogenous injection into the 

incomes of households, both rural and urban households, on production activities, factors of 

production, and households themselves. Table 4.1 below depicts such effects. 

Table 4.1: Effects of exogenous injection into the incomes of households 

Destination 
of injections 

TclT 
Wheat 
Maize 
Coffee 
Food processing 
Bc,rcragcs 
Textiles 
Non-Metals 
Metals 
Labor 
Cap ital 

Result of a 1 million Birr injection into 

Origin of injections 
Rural HHs Urban HHs 

0.242 0.191 
0.094 0.082 
0.143 0.123 
0.026 0.023 
0.094 0.063 
0.178 0.126 
0.125 0.Q75 
0.008 0.006 
0.185 0.165 
1.42 1.098 
0.978 0.814 

Rural HHs 2.600 \.285 
Urban HHs Ia 0.884 1.694 

Source: Extracted from the aggregate multiplier matrix 
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An exogenous increase in the incomes of households has an effect on the three endogenous 

accounts including the households themselves . It is clear from Table 4.1 that a I million Birr 

injection into the rural households increases the demand for the products of teff, metals, 

beverages, maize, and texti les by 0.242, 0.184, 0.178, 0.143 and 0.125 million Birr, 

respectively Wi th regard to the factors of production, the same injection into rural households 

increases the demand for labor and capital, after successive interactions among endogenous 

accounts, by 1.42 and 0.978 million Birr, respectively. The incomes oflabor have increased 

by more than the initial injection. Finally, the same magnitude of exogenous injection into 

the rural households increase the incomes of the same by 2.60 million and that of urban 

households by 0.884 million Birr. It is important to note that rural household incomes 

increase significantly by more than double the initial injection. This is due to the fact that the 

initial injection first increases the demand for outputs of production activities thereby 

necessitating the employment of additional factors of production, which in tum increases 

incomes of production factors. This higher factor income would be distributed between rural 

and urban households. Due to increased income, households demand for goods and services 

increases and production activities hire more factors of production and the effect continues. 

As we shall see latter, rural households have the largest total backward linkages, the column 

sum 9.45 8, as compared to urban households, 7.779. 

The same quantum injection, on the other hand, into the urban households brings a 0.1 91, 

0.165 , 0.126,0. 122,0. 11 6, and 0.075, million Birr increase in the demand for the products of 

teff, metal s, beverages, maize, and textiles, respectively. In both rural and urban areas, the 
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largest impact is felt in the demand for teff followed by metals and beverages. This implies 

that exists huge demand for these products that has far-reaching implication for choice of 

development strategy. An injection of the same magnitude increases labor income by 1.098 

million Birr and capital income by 0.815 million Birr. An exogenous increase in the urban 

households income increases the income of these households by 1.694 million Birr and due 

to the trickled own effect rural income increases by 1.285 million Birr. In this case, the 

incomes of both households have increased by more than the initial injection as opposed to 

the case of rural households where the exogenous injection increased only the income of the 

same by more than the initial injection. 

4.2 EFFECTS OF AN EXOGENOUS INJECTION INTO PRODUCTION 

ACTIVITIES 

In this subsection, the impacts of an exogenous injection into the production activities on 

themselves, factors of production and on household incomes wi ll be presented. The 

multipliers for factors of production show the amount by which incomes of production 

factors would increase for a million Birr increase in the demand for goods and services. 

Similarly, the household income multipliers indicate the amount by which household 

incomes would increase for a million BitT increase in the demand for the products of 

production activities. If there is an exogenous inj ection into each of the production activities, 

each sector increases or stimulates activities of other sectors of the economy. For instance, if 

one million Birr is injected into teff, then it results in an increment of 0.25 million Birr on 
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itself, 0.083 million Birr on food processing, 0.158 million Birr on beverages, 0.075 million 

Birr on textiles, and 0.176 million Birr on metals. These exogenous changes in sectoral 

demand increase the production of the whole economy by 4.32 million Birr. If, instead, the 

same amount is inj ected into coffee, it brings about an increment of 0.024 million Birr on 

itself, 0.082 million Birr on food processing, 0.156 mill ion on beverages, 0.106 million on 

textiles, and 0. 174 million Birr on metals. In the aggregate, this injection increases the entire 

production by 4.25 million Birr. If the same amount is injected into the industrial subsectors, 

such as food processing, it results in an increment of 0.149 million Birr on teff, 0.241 million 

Birr on wheat, 0.137 million Birr on itself, and 0.505 million Birr on other services. This 

injection would bring an increase in the whole production of3 .727 million Birr. 

It is interesting to note that the accounting multipliers for production activities show that 

relatively large fi gures have been observed in the activitics, such as tcff, wheat, maize, food 

processing, and textiles. This indicates that any exogenous increase in the demand for the 

outputs of activities main ly affects production of necessity items. A similar result has been 

obtained for Sir Lanka, Zaire, and Greece. For more details see the aggregate multiplier 

matrix. 

Table 4.2 below shows the effects of exogenous changes in the demand for products of goods 

and services on factors of production. These multipliers give the increase in the incomes of 

production factors for a one million Birr increase in the sectoral demand. It was found that 

all agricultural and industrial activities, wi th no exception, have a significant impact on the 
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incomes of both factors of production. Among the industrial subsectors, food and textiles 

have greater effect on labor than capital. 

Table 4.2 : Impact on factor employment of exogenous change in demand 

Terr wheat Maize Coffee Food Beverages Texti les Non- Metals 
processing metals 

Labor 1.909 1.951 1.875 1.872 1.245 0.498 1.004 0.506 0.231 
Capital 1.274 1.160 1.239 1.272 0.905 0.436 0.786 0.471 0.1 7 
Source: Extracted from the aggregate mullipher matnx 

Among all activities, agriculture is the most important stimulant in generating factor income 

as compared to industrial subsectors. 

It is also important to assess the impact of exogenous changes in sectoral demand on the level 

of the incomes of households. Table 4.3 provides the multiplier effects of such changes. 

Table 4.3: Household income multipliers for production activities 

Tefr wheat Maize Coffee Food Beverages Textiles Non- Metals 
processlllg metals 

Rural 2.132 2.108 2.089 2.103 I. 394 0.609 1.1 80 0.635 0.268 
HHs 
Urban 1.1 3 1 1.082 1.105 1.1 2 1 0.758 0.349 0.656 0.372 0.147 
HHs 

Source: Extracted from the aggregate multiplier matrix 

Of all the acti vities, teff generates the largest increase for rural househo ld income, foll owed 

by wheat and coffee. Of the industrial activities, food processing and textil es generate 
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relatively high income for rural households. For urban households, the largest increase in 

income is generated from teff, followed by coffee and maize. Exogenous demand changes in 

teff would bring an increment of total household income by 3.26 million Birr, which is 

shared between rural and urban households in the proportion of 65.3% and 34.7%, 

respectively. It is important to clarify at this stage that how demand shock in teff brings a rise 

in household income. The transmission mechanism is through cross effects and circular 

multiplier effects, that is, through indirect effects. First, a positive demand shock in teff leads 

to higher factor employment which tends to increase factor income. This higher income is 

then reflected in the rise of household incomes and this additional income increases their 

consumption of both agricultural and industrial goods and services which induces activities to 

produce more by paying higher income for production factors and this increases household 

income further and the effect continues. There is also transfer effects between households. 

For instance, if there is an increase in the income of rural households, the income of urban 

households will increase because of transfer from the former to the latter. It is clear that rural 

households benefit more from the exogenous demand changes in teff than their urban 

counterparts. If there is an exogenous increases in demand for coffee, incomes of rural and 

urban households increase by 2.103 and 1.121 million Birr, respectively, while total 

household income increases by 3.22 million Birr where rural households take 65.2% and 

urban households claim 34.8% of the total. This shows that rural households are still the 

main beneficiaries of the injection similar to teff. 

If the inj ecti on is in one of the industTial subsectors, such as food , then rural and urban 
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households income experIence an increment of 1.394 and 0.758 million Birr in their 

respective incomes. This injection would bring an increase in the total household incomes by 

2. 152 million Birr. 

4.3 EFFECTS OF AN EXOGENOUS INJECTION INTO PRODUCTION 

FACTORS 

In thi s section, an attempt is made to present the impacts of an exogenous injection into the 

production factors on factors themselves, on household incomes, and on activities. 

Table 4.4: Effects of an exogenous injection into factors of production 

Destination 

of injections 

Terr 

Wheat 

Maize 

Coffee 

Food processing 

Beverages 

Textiles 

Non-Metals 

Metals 

Labor 

Capital 

Rural HHs 

Urban HHs 

Labor 

0.231 

0.09 1 

0. 139 

0.Q25 

0.087 

0.166 

0 .114 

0.007 

0.18 1 

2.346 

0.942 

2.307 

1.064 

Result of a 1 million Birr injection into 

Origin of injections 

Capital 

0.2 16 

0.088 

0.1 33 

0 .024 

0.078 

0. 152 

0.10 

0.007 

0.1 75 

1.255 

1.894 

1.9)) 

1.295 

Source: Ex tracted from the aggregate mUltiplier matrix 
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As indicated in Table 4.4, of the production activities, teffhas increased by 0.231 and 0.216 

million Birr due to a one million Birr injection in to labor and capital incomes, respectively. 

In fact all activities have increased by less than the initial injection from an exogenous 

increase in labor income. 

A one million Birr injection in labor brings a 1.346 million Birr additional income on itself 

and 0.942 mi llion Birr increment in the capital income. Thus, labor is most affected by the 

exogenous increase in the income of it. 

It is clear from the basic structure of SAM that incomes earned by factors of production are 

distributed to households according their factor endowments. Because of thi s relationship, 

any exogenous change in the incomes of production factors affects the incomes of 

households. Rural and urban households income increase by 2.307 and 1.064 million BiIT, 

respectively, due to a one million Birr injection in the incomes of labor. On the other hand, 

when the same amount of injection is made to capital, rural and urban households income 

increase by 1.933 and 1.295 million Birr, respectively. In either case, rural househo lds benefit 

more from the exogenous increase in the incomes of production factors. 

4.4 ANALYSIS OF LINKAGES 

It is known th at the various sectors of the economy are interdependent as users of inputs from 

other sectors and as suppliers of inputs to other sectors. According to Herischman 's 
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terminology, the former is tenned as backward linkage and the latter is called forward linkage 

( Sadoulet and Javry, 1995). Backward linkage measures the proportion of an activity's 

output that represent purchases from other activities, while forward linkage measures the 

proportion of an activity's output that is used as inputs by other sectors. Before the 1970s, 

linkages had been measured based on input-output matrix. Linkages based on only inter­

activity flows have been the main reason for ignoring agriculture while giving due emphasis 

to industrialization. Since peasant agriculture, the dominant activity in most developing 

economies, is the producer of primary commodities, it has weak backward linkages. And 

since it is the producer of final commodities, it has low forward linkages. However, the 

inclusion of income and final consumption linkages into input-output matrix brought the key 

role of agriculture in development from the 1970s ownwards (ibid .: 273). In developing 

economies like Ethiopia, the largest segment of the population is dependent on agriCUlture. 

As such, agriculture is considered to be the main source of household incomes and 

expenditures. Expenditures of agricultural households can induce industrialization under the 

force of effective demand. Thus, when we consider the linkage effects brought by 

agricultural incomes, then agriculture will be as strong as industrial sector and induces a 

relatively more equitable distribution of growth (ibid., :291). 

Accordingly, the ith column sum of the aggregate multiplier matrix gives the total input 

requirement from all sectors and this is the economy-wide backward linkage of this sector. 

The ith row sum of the aggregate multip lier matrix indicates the total forward linkage of the 

ith sector. These linkage types can be used for assessing the degree of interdependence of a 
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given sector. Looking at the aggregate multiplier matrix, teff has got the highest backward 

linkage (10.764) , followed by wheat (10.671). Food processing and textiles have also strong 

backward linkages indicating their high dependence on domestic sources and less dependence 

on imported materials. Surprisingly, backward linkages with the magnitude of less than 5 

occur in beverage (4.148), non-metals (4.471), and metals (2.352). This is clearly a sign of 

their high import dependence. As indicated earlier, non-metals and metals have high import­

intensity with magnitudes of 0.70 and 0.90, respectively. These subsectors have weak 

integration with the rest of the domestic economy. 

With regard to forward linkages, it can be gleaned from the same table that teff has got the 

highest forward linkage (4.305) followed by metals (3.620), beverages (3.382), and textiles 

(3.157). Among the industrial subsectors, metals have got the highest forward linkages 

followed by beverages. 

Relating these linkages for individual sectors to the overall linkage effect, the sectoral degree 

of interdependence can be examined. Taking the colunm elements of the aggregate multiplier 

matrix, a sector's backward linkage can be expressed as: 

Backward Linkage = n2.:i rij l 2.:i2.:j rij 

where n= number of sectors 

lij= elements of the aggregate multiplier matrix 

Forward linkage = nIj rijl2.:i2.:j rij 
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According to this method, a sector has high forward or backward linkage when it has a 

linkage greater than unity. As indicated in the table, all agricultural subsectors have 

backward linkages higher than unity implying that they have greater integration with the rest 

of the economy. Surprisingly, all industrial subsectors have backward linkages below unity 

showing their high import dependence. With regard to forward linkages, all agricultural and 

industrial activities have forward linkages less than unity indicating weak integration with the 

rest of the economy. 

The total linkage, which is the composite of the multipliers of different accounts, is useful in 

assess ing the aggregate effect expected at the national level. The individual effects can be 

ca lcu lated and they are called partial forward or backward linkages. Looking at the accounts 

of production activities, wheat has the largest partial backward linkage (4.364) fo llowed by 

teff (4.319). Among the indushial subsectors, food processing has the largest partial 

backward linkage (3.727) followed by textile (3.610). Between households, rural households 

have the largest partial backward linkage effects of (3.483). And also between factors of 

production, labor has higher partial backward linkage (3 .286) as compared to capital. 

It is also important to consider the degree of per account partial forward linkages. In thi s 

-
respect, the partial forward linkages of factors of production are 45.152 while that of 

househo lds and production activities are 48 .363 and 67.626, respectively. The production 

acti vit ies have the largest partial fo rward linkages, followed by households. The sum of 

these linkages gives us the economy-wide linkage. 
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4.5 DECOMPOSITION OF THE AGGREGATE MULTIPLIER MATRIX 

The total mUltiplier can be decomposed into transfer multiplier matrix (M I ), open loop 

multiplier matrix (M2), and closed loop multiplier matrix (M3), that is, M= M3 M2M I• This 

can also be expressed in additive form as M= I+T+O+C, that is, the aggregate multiplier is 

the sum of initial inj ection, transfer effect, open- loop effects, and closed-loop effects. 

4.5.1 TRANSFER MULTIPLIER MATRIX (Ml) 

This submatrix captures the effects of an account on itself via direct transfers within a module 

and it is al so known as own direct effects. The first block diagonal of thi s submatrix is an 

identity because there are no transfers between factors of production. The second block 

diagonal captures the multiplier effect resulting from direct transfers between households. 

Finally, the third block diagonal measures the multiplier effects of inter-industry transfers, 

which is usually known as the Leontief inverse. The result of this submatrix, which indicates 

selected rows and columns, is given in Table 4.5 . 

93 



TABLE 4.5: TRANSFER MULTIPLIER MATRIX-
M1=INV(I-AO) 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Labor 1 0 0 0 0 0 0 0 0 0 0 0 0 

Capital 2 0 0 0 0 0 0 0 0 0 0 0 0 

Rural HHs 3 0 0 1.000496 0.017653 0 0 0 0 0 0 0 0 0 

Urban HHs 4 0 0 0.028129 1.000496 0 0 0 0 0 0 0 0 0 

Teft 5 0 0 0 0 1.028064 8.59E-08 1.67E-07 3.91E-08 0.00254 0.000302 1.64E-06 3.09E-05 9.01E-06 

Wheal 6 0 0 0 0 1.9E-05 1.144163 1.2E-05 2.82E-06 0.182868 0.021735 0.000118 0.002226 0.000648 

Maize 7 0 0 0 0 1.87E-08 6.09E-09 1.01993 2.77E-09 0.00018 2.14E-05 1.16E-07 2.19E-06 6.38E-07 

Coffee 8 0 0 0 0 9. 17E-08 2.99E-08 5.79E-08 1.000395 0.000883 0.000105 5.71E-07 1.07E-05 3.13E-06 

Food processing 9 0 0 0 0 0.000113 3.66E-05 7.11E-05 1.67E-05 1.082813 0.128696 0.0007 0.013183 0.003839 

Beverages 10 0 0 0 0 2.07E-06 6.94E-07 1.32E-06 324E-07 0.000123 1.049578 0.000149 0.000563 0.000107 

Textiles 11 0 0 0 0 1.87E-05 6.13E-06 U8E-05 2.81E-06 0.000528 0.000395 1.569672 0.002901 0.000719 

Non·Metals 12 0 0 0 0 8.61 E-06 2.82E-06 5.44E-06 1.29E-06 0.000216 0.000154 0.000149 1.001217 0.000318 

Metals 13 0 0 0 0 2.13E-06 7.4E-07 1.37E-06 3.55E-07 0.000235 0.000202 0.000329 0.000972 1.000156 

sum 1.028625 1.018149 1.031432 1.145659 1.02223 1.001239 1.560887 1.293342 1.764069 1.475296 1.117014 

Source: Own computation 
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The transfer multiplier effects between households are small. The table indicates that a one 

million Birr transfer to the rural households increases the income of the same by 0.001 

million Birr, while the income of urban households increases by 0.028 million Birr. If the 

san1e amount of money is transferred to urban households, the income of same increases by a 

small amount (0.001 million Birr) and rural households income increase by 0.0177 million 

Birr. Looking at the total transfer effect, one can observe that rural households have greater 

transfer effect than urban households. 

A look at inter-activity transfers, the third block diagonal, and shows that textile depicts the 

largest degree of interdependence with the entire economy, followed by food processing. By 

the classical Leontief inverse, the industrial subsectors have strong integration with the rest of 

the economy. This is so since this inverse takes into account only the input-output module 

and does not consider the feedbacks coming from income and consumption linkages. When 

evaluating the agricultural sectors based on this inverse, their linkages are very small 

implying weak integration with the rest of the economy. This is not surprising since the 

agricultural sector is the producer of primary commodities and the main supplier of final 

commodities and hence has low linkages with the entire economy. 
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4.5.2 THE OPEN-LOOP MULTIPLIER MATRIX (M2) 

This submatrix shows how an external income injection brings a change in endogenous 

demand, which transmits throughout the system without returning to its original injection. 

This submatrix is also known as cross-effects or extra group effects. In Table 4.6 below, 

selected rows and columns of this submatrix are presented. 
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TABLE 4.6: OPEN-lOOP MULTIPLIER MATRIX -M2=(I+A-+N2) 

2 3 4 5 6 7 8 9 10 11 12 13 

Labor 0 0.437673 0.315711 0.600381 0.599999 0.6 0.597441 0.120784 0.064993 0.124174 0.047263 0.052915 

Capilal 2 0 0.286028 0.263855 0.355437 0.236674 0.34268 0.374043 0.144321 0.113614 0.136426 0.100057 0.037869 

Rural HHs 3 0.781874 0.502028 0 0.647862 0.587941 0.641159 0.654903 0.168332 0.107912 0.165892 0.090683 0.062368 

Urban HHs 4 0.24442 0.521 285 0 0.332029 0.270026 0.325286 0.341009 0.106093 0.075166 0.10176 0.066959 0.03452 

Teff 5 0.071623 0.066677 0.073853 0.056784 0 0 0 0 0 0 0 0 

Wheat 6 0.027625 0.028101 0.02644 0.028444 0 0 0 0 0 0 0 0 

Maize 7 0.042145 0.042049 0.041042 0.041139 0 0 0 0 0 0 0 0 

Coffee 8 0.007511 0.007815 0,007039 0.008213 0 0 0 0 0 0 0 0 

Food processing 9 0.028024 0.022731 0.031778 0.013002 0 0 0 0 0 0 0 0 0 

Beverages 10 0.052802 0.045109 0.057919 0.030756 0 0 0 0 0 0 0 0 0 

Textiles 11 0.037466 0.027776 0.044726 0.010209 0 0 0 0 0 0 0 0 0 

Non-Metals 12 0.002231 0.002103 0.002278 0.001841 0 0 0 0 0 0 0 0 0 

Metals 13 0.054508 0.056301 0.051437 0.058468 0 0 0 0 0 0 0 0 0 

Sourcr: Own computation 
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Looking at the intersection of accounts of production factors and household accounts can see 

the effects of a change in incomes of factors of production on the allocation of incomes over 

households. It is vividly shown that rural households stand to benefit more from an increase 

in labor income than their urban counterparts. On the other hand, urban households gain 

slightly higher from the rise in capital income than rural households. 

The intersection of household accounts and production activities shows the impacts of a 

change in the incomes of the former on the structure of the latter. It is clear that rural 

households spend a larger proportion of their additional income on the products of teff, 

followed by beverages and metals. On the other hand, urban households spend a significant 

amount of their additional income on the products of metals, followed by teff. 

The effects of a change in the structure of activities on the incomes of production factors can 

be examined by looking at the intersection of the two accounts. It is to be noted that the 

incomes of labor are highly influenced by increased production of agricultural activities. In 

other words, increased agricultural production significantly affects labor income. For more 

details see the tab le. 

4.5.3 CLOSED-LOOP MULTIPLIER EFFECTS (M3) 

This submatrx measures the effects of an exogenous injection into an endogenous account on 

itself after a series of interactions in the system. It captures cross effects together. It is also 

temled as circular or inter-group effects or own-indirect effects. In Table 4.7 below, selected 

rolVs and columns are presented. 
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TABLE 4.7 : CLOSED·LOOP MULTIPLIER MATRIX -M3= Inv(t-A*3) 
2 3 4 5 6 7 B 9 10 11 12 13 

Labor 2.344137 1.253161 0 0 0 0 0 0 0 0 0 0 0 

Capital 2 0.939562 1.893371 0 0 0 0 0 0 0 0 0 0 0 

Rural HHs 3 0 0 2.560751 1.23689 0 0 0 0 0 0 0 0 0 

Urban HHs 4 0 0 0.835046 1.676757 0 0 0 0 0 0 0 0 0 

Tell 5 0 0 0 0 1.215186 0.189446 0 .212343 0.218527 0.059019 0.039524 0.058095 0.032508 0.020379 

Wheat 6 0 0 0 0 0.085947 1.075482 0.084792 0.087313 0.023686 0.015903 0.023301 0.013096 0.0081 49 

Maize 7 0 0 0 0 0.130104 0.114323 1.128362 0.132161 0.035817 0.024035 0.03524 0.019787 0.012333 

Coffee 6 0 0 0 0 0.023584 0.020699 0.023265 1.023961 0.006507 0.004372 0.006401 0.003601 0.002237 

Food processing 9 0 0 0 0 0.080044 0.070728 0.079013 0.081242 1.021794 0.014538 0.021472 0.011935 0.007566 

Beverages 10 0 0 0 0 0.153635 0.13557 0.151638 0.155967 0.041945 1.028021 0.041312 0.02302 0.014532 

Textiles 11 0 0 0 0 0.103777 0.091912 0.102464 0.105294 0.028126 0.018713 1.027726 0.D15344 0.009798 

Non-Metals 12 0 0 0 0 0.006736 0.005928 0.006647 0.006841 0.001849 0.001239 0.00182 1.001019 0.000638 

Metals 13 0 0 0 0 0.17064 0.149799 0.16834 0.173363 0.047065 0.031614 0.046297 0.02604 1.016184 

Source: Own computations 
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The indirect impacts of a change in an account can be observed by looking at the intersection 

of that account with itself. In thi s way, the factor accounts revealed that the own-indirect 

effects of labor are substantial. With regard to the redistribution of income over households, 

it appears that the indirect effects of the rural households are not only significantly large but 

also by far greater than urban indirect effects. Hence, rural households benefit more from the 

own- indirect effects. Finally, the third block diagonal depicts the indirect effects of activities 

on themselves. The indirect effects of teff, metals, and beverages are found to be substantial 

as compared to other sectors. 

4.6 LEAKAGE MULTIPLIER MATRIX 

In this subsection, leakage effects into the exogenous accounts, namely government, 

conso lidated capital account, and the rest of the world caused by exogenous changcs in the 

endogenous accounts will be presented. Table 4.8 shows leakage multipliers . 

Government 

Capital Account 

Rest of the World 

Unidentified items 

Table 4.8: LEAKAGE MULTIPLIER MATRIX· 
EXOGENOUS 

1 2 3 4 5 6 

0.233 0.240 0.227 0.253 0.232 0.225 

0.250 0.261 0.242 0.279 0.250 0.242 

0,527 0.509 0.541 0.479 0.529 0.542 

·0.010 -0.010 -0.009 -0.011 -0.010 -0.009 

7 

0.227 

0.244 

0.538 

-0.009 

Source: Extracted from the aggregated multIplIer matnx 

8 9 10 

0.273 0.260 0.225 

0 .247 0.166 0.075 

0.529 0.558 0 .701 

-0.050 0.Q16 0.000 

11 12 13 

0.294 0.208 0.376 

0.142 0.079 0.032 

0.569 0.716 0.593 

-0.006 .0003 -0.001 

From the table it is clear, for exanlp le, that a one million Birr exogenous injection into the 

incomes of urban households leak out to the govenunent in the form of taxes by 0.253 

million Bin, to the combined capita l account in the form of savings by 0.279 million Birr, 

and to the foreign sector in the form of impons by 0.48 million Bin. 
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4.7 POLICY SIMULATION ANALYSIS 

The aggregate multiplier matrix can be used for assessing some policy experiments through 

scenario analysis. The method employed here is akin to that used by Keuning and Thorbecke 

(1992). This method is formally expressed as: 

MXi=Yi 

where M is the aggregate multiplier matrix, Y i is a 19 by 3 of endogenous incomes 

generated by a set of exogenous injections, Xi, such as government, capital account, and rest 

of the world represented by a 19 by 3 matrix. Yi gives the endogenous incomes for each 

endogenous account generated directly or indirectly by the three exogenous injections. The 

resulting total endogenous incomes can be obtained by summing along the rows of each 

endogenous account. It is assumed in the subsequent simulation exercises that the 

expenditure shares within each defined account remain constant, the average and marginal 

propensities are equal , idle capacity in the economy, and prices remain fixed over the time 

horizon of the model. 

The first simulation exercises revolve around issues of poverty in Ethiopia. According to 

poverty studies in the country, the size and magnitude of poverty differ in rural and urban 

areas of Ethiopia (MEDaC, 1999). Pursuant to thi s study, the poverty gap , which measures 

the size of households expenditure that fall below the povel1y line, is 13% for rural and 10% 

for urban population. The implication is that rural people are 13% short of fulfilling the 

minimum expenditure requirement while urban people are 10% of short in fulfilling the 

10 1 



minimum requirement. These show that poverty in rural areas is more widespread than that 

of urban areas. 

According to Table 3.2, the total incomes of rural and urban households are 29,692.48 and 

18,546.52 million Birr, respectively. Moreover, it is estimated that rural and urban 

populations are 47.0 and 7.6 million, respectively, in 1995/96. In other words, rural 

population represents 85.6% of the total population while urban population accounts for 

14.4%. The per capita income of rural households (total rural income divided by total rural 

population) is calculated to be 658.37 Birr while that of urban households is 2440.33 Birr. 

Based on the average per capita incomes, rural households are worse off and go in line with 

the size of the poverty gap. Therefore, in order to fill the poverty gap and thus eliminate 

pOVeJ1y, rural and urban households require additional income of 3860.02 and 1854.65 

million Birr, respectively. 

By using the aggregate multipliers of households below, one can evaluate the impact of 

inj ecting additional income into the system and identify accounts to be injected so as to bring 

the expected results. This additional income can take the form of government transfers to the 

respective households. 

Table 4.9: Accounting Multipliers of households 
Urban Households 

Rural Households 2.60 1.285 
Urban Households 0.884 1.694 
Source: Extracted from the aggregate multiplier matrix 
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The above household multipliers are used in order to identify the effects of variable injection 

into an account. In other words, these multipliers are used to examine how much additional 

injections are required and through which account(s) would it be more feasible to reduce rural 

and urban poverty gap simultaneously. 

If the injection is targeted on rural incomes, the magnitude of injection required is 1484.624 

million Birr. On the other hand, if the target is on urban incomes, the level of injection 

required is 1094.84 million Birr. The results of the simulation exercises are presented in 

Table 4.10. 

Table 4.10: Effects of additional injection into households 

Source: Model Simulations 

Table 4.10 reveals that injecting 1484.624 million Birr into the rural households bridges the 

rural poverty gap. However, the urban households receive 1313.89 million Birr representing 

about 70.8% of the requ ired income and do not bridge the urban poverty gap. If, instead, the 

injection were to the urban households, rural and urban households would get additional 

income of 1406.87 and 1854.65 million Birr, respectively. In this case, the level of injection 

closes the urban poverty gap but reduce the rural households poverty gap by mere 36.5%. 
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Although both scenarios reduce the poverty gap of households, the size of injection and the 

type of account(s) to be injected do matter. The results of both scenarios do not bring the 

expected results simultaneously. As indicated, the first simulation closes rural poverty gap 

and reduce significantly, 70.8%, the urban poverty gap. Only 29.2% of the urban households 

poverty gap remains unfilled. On the other hand, the second simulation would eliminate the 

urban poverty gap but it leaves the large proportion of rural poverty gap. Hence, of the opted 

simulations, preference is placed on the first simulation for it better narrows the poverty gap. 

The second policy experiment shows the impact of complete fertilizer subsidy elimination on 

the performance of the economy, particularly on rural households and agricultural activities. 

As indicated in the reference period, subsidy on fertilizer amounts to 174.5 million Birr and 

thi s have been completely removed by the end of 1995/96. This removal of subsidy reduces 

the income of rural households by the same magnitude. In this experiment, two cases have 

been considered about the 174.5 million Birr. The first simulation considers the goverrunent 

retains it within its account and this augments goverrunent revenue. The second simulation 

considers alternative use of the ftmd, that is, spending it in high priority sectors, such as 

health, education or infrastructure, which are included in other services. In all these 

simulations, it is assumed that all other exogenous variables remain at their 1995/96 level. 

Table 4.11 below shows the resu lts of the first case. 
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Table 4.11: Effect of fertilizer subsidy elimination 

Since fertili zer is a major input for the agricultural activities, the price of it determines its use 

in agriculture. The cost of fertili zer subsidy removal is highly reflected in the deterioration of 

the income of rural households. Moreover, agricu ltural activities and some industrial 

activities, such as food, beverages, and textiles have been significantly affected negatively by 

the removal of ferti li zer subsidy. Such policy measures bring a decline in household income 

and sectoral output. The elimination of fertilizer subsidy has a harsher consequence on 

agricultural activities, particularly on teff, followed by wheat and maize. This is so since tefr 

accounts for a larger proportion (about 40%) of the total fertilizer consumed in the countly. 

Fut1her more, private saving has declined by 1.103% but there is improvement in govenunent 
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revenues as a result of the said policy measure. Under the second case, both sectoral output 

and household income have decreased. Further more, private saving and government 

revenues have also declined by 0.335% and 0.170%, respectively. In both cases, loss of 

output due to removal of fertili zer subsidy is greater than the cost of subsidy and hence it has 

negative repercussions on the entire economy. 

The forth and fifth simulations show the potential impacts of different public investment 

programmes on the structure of the economy. As indicated in the Public Investment 

Programme (PIP), 64.15 and 569.825 million Birr are allocated to investments in the 

industrial and agricultural sectors respectively for the Ethiopian fiscal year 1993 (EFDRE, 

1999). The purpose of such investments is to improve the productivity and production of the 

said sectors. The intended magnitude of investment in agriculture is, as stipulated in the PIP, 

greater than that of industrial sectors. This shows the strong emphasis given to the dominant 

sector, agriculture. However, 72.4% of the proposed total capital expenditure in agriculture is 

financed by external source while all industrial investments are going to be financed by the 

central government. This investment programmes are undertaken only by the central 

government and regional investment programmes are excluded from the PIP. Thus, the 

simulation results show the impact of central government investment activities on the 

economy as a whole. The likely effect of investment in different sectors can be examined by 

assuming that such investments are allocated to each sector propOliional to its original 

investment and all other exogenous variab les remain at their 1995/96 level. The result of 

thi s experiment is given in Table 4.12. 
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Table 4.12: Effects of sectoral investment programmes 

Simulation 4:Agricultural Simulation 5: Industrial 
investment Investment 

change (value) % change change(value) % change 
Labor 1112.114 4.487609 82.27682 0.332004 
Capital 703.7532 3.553346 63.79381 0.322104 
Rural HHs 1222.837 4.126383 96.35639 0.325148 
Urban HHs 638.6792 3.450607 53.36487 0.288316 
Teff 142.4089 4.256614 10.17843 0.304234 
Wheat 59.46286 3.658692 6.366786 0.391742 
Maize 85.76156 3.594384 6.152307 0.257852 
Coffee 14.26667 0.670174 1.127616 0.05297 
Otheragric.exports 364.9092 5.447704 19.63816 0.293177 
Other agric. 1039.288 6.134037 51 .7302 0.30532 
Food 52.54501 2.933493 16.93627 0.945521 
Beverages 90.53746 3.428345 14.36853 0.544087 
Textiles 62.33477 3. 157386 13.12136 0.664624 
Non-Metals 4.289884 1.380172 5.334937 1.716394 
Metals 100.3469 3.461039 11 .83738 0.40828 
Other Industry 146.2352 1.451518 154.0792 1.529377 
National Bank 0.87913 0.259622 0.080097 0.023654 
Other fin . services 48.8632 1 1.920647 26.69619 1.049337 
Other services 395.4425 2.129059 36.02839 0.193977 

Source. Model sImulatIOn 

Sectoral investment programmes in agriculture have more effect in household income and 

output than the corresponding investment in industrial sectors although the size of investment 

in the latter is small. Investment in agriculture particularly increases the incomes of rural 

households as compared to their urban counterparts. In either case, investment in both 

sectors impro\"es the incomes of households and stimulates output despite their differential 

impact on the economy. 

The sixth simulation exercise considers the likely impact of an export expansion strategy on 
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the economy at large. It is indicated in the Second EPRDF Five-Year Programme for 

Development, Peace, and Democracy that export expansion is highly emphasized so as to 

boost the foreign exchange capacity of the country (EPRDF, 2000). Within this strategy, the 

second simulation experiment specifically considers the probable effects of a 10% increase in 

the exports of coffee and industrial goods on the household income and other sectors of the 

economy and assuming all other exogenous variables remain at their 1995/96 level. The 

results of this experiment are shown in Table 4.13. 

Table 4.13: Effects of increase in the exports of coffee and industrial goods 

Simulation 6: 10% increase in Simulation 7: 10% increase in 
coffee exports the exports of total industrial 

As indicated in the table above, an mcrease in coffee exports, the dominant agricultural 
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export item, leads to a rise in household income and stimulates other activities. Of all the 

activities, the rise in coffee exports has significantly influenced teff, other agriculture, 

beverages, and metals. If the policy objective is to increase the export of total industrial 

goods, the magnitude of this impact on the economy is different as compared to coffee 

exports. This increase is assumed to have come from industrial export items proportional to 

their original exports. 

Although the same increase in manufactured export items stimulate household incomes and 

other activities, the effect is less than that of coffee. This is not suprising that coffee accounts 

for a larger prop0I1ion of export items in the economy and a 10% increase in the same is 

indeed large in absolute terms. The size of coffee exports significantly influence the foreign 

exchange earning capacity of the country, which in tum is dependent on nature (rain) and 

world market conditions for coffee. This implies that if there were a decline in our coffee 

exports in the world market, say because of lower world demand for it, the domestic 

economy would be adversely affected. The shocks (either bad weather conditions or lower 

world price for coffee) coming from coffee exports are greater than any other export items. 

Hence, to minimize this risk, diversifying export items is critical. 
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4.8 CONCLUSIONS AND POLICY IMPLICATIONS 

In this study an attempt has been made to provide empirical evidence regarding the 

magnitude of economic linkages in Ethiopia. The analysis has been based on the Social 

Accounting Matrix (SAM) -based multiplier. The advantage of this method is that it 

captures both the direct and indirect effects of any exogenous changes. Based on the SAM-

multiplier analysis, the following are the main conclusions and policy implications. 

First, regarding the effects of exogenous changes in the incomes of households, the main 

features can be presented as follows. It is found that an exogenous increase in the incomes of 

rural households would generate significant demand for teff, fo llowed by metals, beverages, 

maize, and textiles . Similarly, an exogenous increase in the incomes of urban households 

would generate relatively more demand for the products of teff, followed by metals, 

beverages, maize, and textiles. However, stimulating incomes of urban households do not 

exert substantial influence on production activities. Relatively speaking, stimulating the 

incomes of rural households better generates demand for goods and services. 

The effects of exogenous increases in the incomes of rural households would significantly 

increase, by more than 100% of the original increase, the incomes of the same but has less 

impact on the incomes of urban households . An exogenous increase in the incomes of urban 

households, on the other hand, signi ficantl y increases the incomes of both rural and urban 

households though it increases the incomes of the latter by less than the initial exogenous 

increase. This indicates that whichever household gets the initial inj ection, the incomes of 
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both households tend to increase. However, if the issue of income inequality is taken into 

account, then stimulating incomes of urban households is preferable since it increases both 

households income with little difference. 

Second, conceming the effects of exogenous changes for the demand for activities, it was 

found that the classical Leontief inverse grossly underestimates the overall interdependence 

of the domestic economy. According to this inverse, industrial sector in general and textile, 

food processing, and beverages in particular have strong integration with the rest of the 

economy. However, a different picture would be emerged if the overall interdependence of 

the economy, which is the result of both direct as well as indirect or induced effects, were 

taken into account. Based on these criteria, the agricultural sector in general and teff, wheat, 

and coffee in particular has strong integration with the entire economy. An exogenous 

increase in the demand for activities has a significant impact on the demand for both factors 

of production. More specifically, an exogenous increase in the demand for products of 

agricultural activities has a larger effect on the demand for both labor and capital. Within the 

industrial sub sectors, only food and textiles have strong impact on labor from an exogenous 

increase in the demand for the products of these activities. This implies that labor absorption 

in these two sectors is much sensitive to product demand changes. In agriculture subsectors, 

employment of factors of production is also influenced by changes in product demand. As a 

result of thi s, any exogenous increase in the product demand would bring additional income 

for both types of households. However, rural households benefit more than urban households 

do fi'om an exogenous increase in the products of agricultural activities. Moreover, an 

exogenous change in the demand for food and textiles would also have a significant effect on 
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the incomes of the rural households. This implies that policies directed towards the 

expansion of the rural sector and on selected manufacturing activities (food processing and 

texti les) would generate substantial income for the rural society as well as the urban 

households alike. 

Third, with regard to poverty gap simulation exerCises, it was found that if the policy 

objective is to eliminate rural and urban poverty simultaneously, injecting additional income 

to the rural society is preferred. This would close rural poverty gap and reduce urban poverty 

gap by more than 70%. If the target were on urban households, rural poverty would reduce 

by mere a 36% while closing urban poverty completely. The implication of this finding is 

that due emphasis must be given to the majority of the rural population if the objective of 

eliminating rural and urban poverty is to be achieved simultaneously. 

Fourth, complete subsidy elimination on fertili zer brings a decline in sectoral output and 

household income. Such removal negatively affects agricultural activities, the incomes of 

households, private savings and government revenues . In other words, other things being 

equal , private savings and government revenues consequently the domestic saving of the 

country would have been higher than that they would be without removal of such subsidy. Of 

the industrial subsectors, food processing, beverages, and texti les have been affected 

adversely because of their intercOlmections wi th the agricultural sector. If the policy 

objective is to raise agricultural production, the effects of lifting fertili zer subsidy should be 

carefully considered before implementation. This is so since loss of total sectoral output is 
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greater than the cost offertilizer subsidy. Had it not been removed, agricultural output would 

have been much higher, assuming other things remain constant. One of the objectives of 

Agricultural Development-Ied- Industriali zation strategy is to increase the productivity and 

production of the agricultural sector, particularly the peasant sector and thereby to alleviate 

rural poverty. On the other hand, because of budgetary constraints or otherwise, the 

government has lifted subsidy on fertili zer which immediately has a negative effect on 

peasant agri culture. Hence, there exists a trade-off between increased agricultural production 

and removal of fertilizer subsidy. This in tum aggravates rural poverty, which feeds itself into 

other areas. Thus, in order to attain the stated objectives, decision- makers shall re-consider 

this potential conflict. 

Fifth, the analysis also showed that public investment programme in agriculture and industry 

has signifi<;anl effect on household incomes and output growth. Specifically, investment in 

agriculture appeared to increase both household incomes and sectoral outputs. Rural 

households enjoyed a marginal increase over urban households from additional investment in 

agricu lture. Although investment in the industrial sectors stimulate household incomes and 

sectoral output, such increments are low as compared to the effect coming from agricu ltural 

investments. 

Finally, policy experiments with respect to export promotion showed that the effect of 

increas ing agricultural exports particularly coffee is indeed substantial as compared to 

exports of industlial goods in temlS of stimulating household income and sectoral output. 
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The implication of this simulation exefCI se is that since coffee production and its export 

demand are determined by weather condition and world market conditions, any exogenous 

fall in coffee output as well as world demand for coffee exports has a harsher consequence on 

the domestic economy than other export items. Hence, there is a need for export 

diversification so as to mitigate windfall shortages in foreign exchange earnings. 

By and large, the performance of Ethiopian economy has been influenced by the dominant 

sector, agriculture, which is the main source of rural household income and savings. 

However, this sector is significantly vulnerable to the size and magnitude of rainfall, the twin 

di saster, unfavorable policy-induced shocks, and other negative external factors. These 

factors reinforcing each other so that they have mitigated the growth of this sector in 

particular and the national economy in general. Moreover, the structure of the industrial 

sector has remained weak and import-intensive let alone cushioning the level of economic 

activity. And the domestic market base for industrial goods is small. This is partly attributed 

to the fact that a significant proportion of the population is residing in rural areas whose 

income is dependent on rain-fed agriculture7
• This indicates that in the agrarian economy like 

ours, the realization of long-term economic development rests on the transformation of the 

agricultural sector. According to Myrdal as quoted in Todaro (1997) "it is in the agricultural 

sector that the battle for long-term economic development will be won or lost". In other 

words, to avert massive starvation, improve the living standards of the rural people, and bring 

economic growth, the production and productivity of the Ethiopian agricultural sector should 

J An estimated 10.6 million people are vulnerable to food shortage in 2000. 
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be speed up. This is indeed a very difficult task given the existing farming system, erratic 

rainfall, rapid population growth, land holding size, input utilization, and the like. Hence, 

much more needs to be done to transform this sector and thereby to sustain growth. 
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! AN NEX 7: LEAKAGE MULTIPLIER MATRIX - EXOGENOUS - 1 
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