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Abstract 

The study tries to examine the re lationship between export ea rni ngs fluctuation and 

economic growth in Ethiopia using a time series data of the last four decades. The study 

is based on the genera l production function in which exports enter as one of the inputs 

in the production process. 

Empirical research on the relationship between growth and exports has shown mixed 

resu lts (positive and negative). After splitting the actua l export earnings in to stable and 

unstable components using a five years moving average, the instability of export 

earnings is found to have a negative effect on economic growth, while the stable 

component has a positive relation with economic growth . 

Moreover, the study tries to show that expansion of exports has a vita l effect to 

ecor.cmic growth and that growth of exports stimulates growth of non-exports. Exports 

affect economic growth not only directly but also indirectly by enhancing productivity of 

other inputs in the non-export sector. In add it ion the study tries to evaluate the 

performance of the Ethiopian export sector using different indicators, each of which is 

believed to highly contribute to instabi lity earn ings from the sector. The results show 

that the export sector of the country has underperformed in the period considered. 
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2. Review of Related Literature 

2.1 Theoretical Literature 

Ricardo's famous law of comparative advantage maintains that the gain of both trading 

parties from international trade will be maximized if each special izes in exporting those 

products which have the greatest comparative advantage. Thus most underdeveloped 

nations ought to concentrate in exporting raw materials because it is in these arRas that 

they will most nearly approximate the productivity levels of the developed nations. 

Developed nations on the other hand are apt to have greater comparative advantage in 

goods which have been subjected to industrial t ransformation. 

Although there can be no question that economic growth is an important function of 

exports, it is misleading to assess the contribution of the export sector solely in terms of 

fore ign exchange earnings. Perhaps the tendency to eva luate exports on ly in terms of 

reprpsenting a source of foreign exchange partially explains why many developing 

countries while stressing the immediate importance of exports, also hope to reduce their 

relative dependence on foreign markets as economic development proceeds at a more 

rapid pace (Hu ltman,1967). 

Total export earnings reflect the receipts of numerous products wh ich are changeable 

-

and distinct in varying degrees in terms of supply, demand and market conditions . 
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Fluctuations in export ea rni ngs are thus induced by changes in individual products and 

by the interaction of these changes. Short ru n variations in supply and demand originate 

from economic, natura l and other forces which may be interna l or external, fo r example, 

crop failure, cycl ica l decline in economic conditions, changes in commercial policy which 

affect tariffs and taxes. Thus changes in the country's domestic supply where as import 

demand is negatively affected by similar changes in the importing countries, which is 

said to cause an even greater fluctuation of export proceeds re lying heavily on them 

(Naya, 1973). It would appear that whereas industrial countries enjoy an additional 

benefit from exports of manufactured goods in the form of improvements in technology, 

such gains are generally sma ller for exporters of minera ls and primary products 

(Balassa, 1963) 

Jaffe and Stokes (1982) argued negatively on the concentration of primary products in 

the export sector. They argued that a hyper developed export sector is responsive to 

the demands of the world market, rather than to the internal developmental needs. 

They emphasized that the situation is particularly true of raw materials which typica lly 

has very limited "up chain" or "down chain" effects on the rest of the economy. As a 

consequence, export revenues rise or fal l in response to the world market but don't 

generate a long term process within the larger domestic economy. 

According to Lim (1974) export instability is transmitted to the rest of the economy and 

economic instabili ty may lead to inflation. An autonomous increase in the export 

15 



proceeds generates increased incomes in the export sector which in turn may most 

probably lead to successful trade union pressures for higher wages. A subsequent fall in 

the export ea rnings may not result in a proportionate decrease in the labor costs as 

wages are general ly sticky downwards and this may lead to unemployment and its 

attendant social and political resu lts. The effect of this is to shift demand to domestica lly 

produced goods and un less production of such goods can respond adequately, this may 

lead to a I'ise in the cost of living. 

Marginal propensity to save will tend to be higher under unstable conditions because of 

the need to have a larger amount of reserves to cope with the contingencies (Ibid, 

1974). Thus the argument that instability may lead to higher investment depends on the 

presumption that instability encourages higher marginal propensity to save. 

Export instabi lity is related to comparative advantage in such a manner that a country 

experiences relatively less instabi lity in the export earnings of a product when it has a 

comparative advantage in that product. The source of such a comparative advantage is 

lower manufacturing cost of export products . However, mainly in the case of 

diffe,2ntiated products, considerations other than price, such as market structure, ease 

of market entry, and quality are important determinants of comparative advantage. 

Naya (1973) argued that if exports are highly concentrated, the chances of more 

unstable items canceling out are sma ller - thus little diversified exports are likely to lack 

16 



the flexibility required to adapt to changes in demand and supply. The same reasoning 

appl ies to the destination of exports i.e. if exports are largely directed to a sma ll number 

of countries, they become vu lnerable. On the other hand if export destination is 

diversified changes in export receipts caused by fa lls in the country's import demands 

can be offset by changes in demand in other countries, making total earnings more 

stable . 

Developing countries should foster the growth of their export industries by d:recting 

resources to where they would have the greatest comparative advantage. Relative price 

stabi lity should sought and exchange rate be rea listically valued (Stein, 1970). 

According to Sebastian (1988) LDCs are li kely to absorb a high percentage of demand 

fluctuations because they can place only a relatively small share of their production on 

world markets in recession yea rs, when most demand is satisfi ed by the mature 

products in DCs, but they can increase their exports sustainably in expansion years if 

the increased demand is not satisfied by the established producers. They are also 

residual buyers of imports for the manufacture of growth products for the same 

reasons. 

Instability in export revenues implies instability in government revenue, hence adversely 

affecting the implementation of development plans and completion of development 

projects. Moreover, a large share of government revenues to finance development is 

17 



derived from export taxes in African countries. An alternative to reliance on unstable 

export revenues to finance development projects in these countries is deficit financing, 

given the lack of any organized capi tal markets, which means borrowing from the 

central bank and monetizing the deficit. This leads to inflation, distortion of relative 

prices and slow economic growth (Brempong, 1991). 

Mac Bean (1966) claimed that there is no statistical evidence to support the hypothesis 

that fluctuations in export proceeds inflict any significant damage on the stability and 

growth of an average underdeveloped country, or that there is any relation between 

growth in per capita real income and export instabili ty. 

In economies with free mobility of capital , short run fluctuatioris in export can be 

encountered by capital flows. However, Sub-Saharan African countries are characterized 

by capital immobi lity, currency inconvertibility, and exchange and trade controls. Thus 

instabi lity in exports is not cushioned by capital flows in opposite direction. The lack of 

capital flows to counter short-term fluctuations in export earnings makes the output of 

goods and services fluctuate with export earnings (Brempong, 1991). 

Jaffee (1985) remarked that nations that are heavily dependent on a single export 

commodity for their internationa l exchange find themselves in a vulnerab!e position 

given the vagaries of the world market. Countries that export the most unstable 

products are the ones that are most severely damaged economical ly by export 
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dependence. He, however, found that narrow range products and more diverse range of 

products do have no significant difference statistica lly. According to him export 

dependence has only a med iating influence on economic growth, and also found same 

result in the relationship between export processing capacity and economic growth. The 

difference in export processing doesn't have a significant impact on economic growth. 

Kaldor (1964) pointed out that if primary exporting regions were to conti nue to depend 

mainly on the exports of primary products, their export receipts to the outside world 

could not be expected to increase by more than three percent annually, even if their 

export prices remained constant. Their import requirements on the other hand, would 

be bound to increase faster than their domestic product- mainly because their import 

requirements for the capital goods increase faster than their domestic fixed capital 

formation, and al so because their own income elasticities of imports of consumer goods 

and raw materials are high. 

Because LDCs export mainly primary products, it has been claimed that their econcrr.:c 

growth suffers from deleterious effects of export instability they experience. The 

detrimental effects of export instabil ity have been attributed to either the price 

instabi lity of primary products per se or the resu lting fluctuations of export proceeds 

(Glezakos, 1984). 
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It is highly probable that rapid growth of the export sector for most countries wil l result 

in a noticeable growth of their economies as a whole; the degree to which any 

expansion in the export sector wou ld be transmitted to other sectors depends on the 

nature of the export sector of the economy (Glezakos, 1984). As far as increased 

processing of primary products results in the use of more labor in the host country and 

contributes to the development of a skilled labor force, the greater the likelihood that 

the potential impact of growth of export base will be transmitted to the rest of the 

economy. Hence basic commodities which loose a good deal of weight or size are 

inclined to be subj ected to significant processing prior to export and may play a key role 

in the growth process (Hultman (1967). 

The manufacture of a growth product tends to be located in the country that developed 

it, and because DCs tend to spend more on research and product development than 

LDCs, the manufacture of growth products tends to be located in DCs. Consequently, 

the DCs are initially the only exporters of growth products and therefore hold a "natural 

monopoiy" in the world trade for these products, making entry of newcomers more 

difficult (Sebastian, 1988) . Specialization in the production of raw materials for export 

leads to displacement of energy and resources from economic activities, which wou ld 

ultimately be more productive . Since there is a short run gain from the export 'lf such 

raw materia ls, such activities tend to monopolize available capita l to the determent of 

other activities, foreign investment likewise tends to be drawn in to the more developed 

and dynamic export sector (Stokes and Jaffee, 1982). 
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2.2 Instability and Instability Indices 

Export instability is usually measured as the short term or yearly fluctuation of export 

proceeds around the growth trend of exports. Thus, in measuring instability, the 

variation net of the growth trend of exports is considered. Unless this is done, according 

to Naya (1973), the instability of countries with a faster growth rate would tend to be 

biased upward and that of others downward. 

According to Sebastian (1988) export instabi lity is influenced by both the characteristics 

of the individual product and the degree of development of the exporting country i.e. on 

whether it is a DC or an LDC. 

Naya (1973) used different theoretical frameworks to find the major factors that affect 

instabil ity of exports. The main factors she mentioned are: special ization in primary and 

agricultural products, changes in import demand due to cyclica l variations in income 

level, the degree of diversification of export products (whichever way diversified lead to 

greater stability), the size of export proceeds and intra regional trade6 

Massel (1970) tried to measure instabili ty of exports in relation to different factors. 

According to him it is a function of the composition of exports, export diversification, 

domestic consumption (positively associated with export instability), country's share of 

6 Intraregional trade according to Naya (1973) is measured as the volume of exports to another continent 
as percentage of total exports 
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the world markets, per capital income, raw materials ra tio (positively related with export 

instability) and the value of exports. 

Jaffe (1985) also pOinted out some major factors that determine export instabili ty. 

According to him the extent to which a nation is vulnerable is contingent upon the 

degree to which its export commod ities are subject to price fluctuation, the pattern of 

export commodity specialization, the level of commodity concentration and more 

genera lly the economic state of the world economy. He mainly emphasized that high 

vertical trade? is particularly haza rdous to the economy. 

The absence of a generally accepted instability index has made many researchers to 

develop different instability indices. Some resea rchers like Sebastian (1988), Brempong 

(1991) and Lim (1974) have tried to use more than one instability index in their models. 

The most commonly used methods are the moving average, linear and exponential 

trend ing. The fo llowing part wi ll be a review of some types of instability indic·C$ that 

were used by previous researchers. 

One striking feature on the empirics of instabi lity indices is that an index used by one 

author no longer remains acceptable by others. This has resulted in many different 

formulations of the index. We can ta ke the followi ng chain of critics on the formulation 

of such indices. Glezakos (1973) criticized Mac Bean (1966) for using weak instability 

7 Jaffee (1985) defined vertica l t rade as a measure of the extent to which nations export on ly raw 
materia ls and import on ly manufactured goods 



index and compound annual rate of growth. Once again the instability index used by 

Glezakos (1984) was criticized by Savvides (1984) and both Glezakos (1984) and 

Savvides (1984) were in turn highly criticized by Brempong (1991) as using a poor 

approach and indices. Once more Gelb (1979) claimed that the instabili ty indices used 

by Mac Bean (1966) and Massel (1970) are less rigorous. Also Lim (1976) criticized 

Glezakos (1973) for using a poor instability index, and Mac Bean (1966)'5 approach was 

criticized by Maizels (1968). These things altogether prove that instability indices have 

been formulated in as many ways as possible and yet no generally accepted index has 

been developed by one. 

According to Gelb (1979) instability is an imprecisely measured phenomenon and 

though it is central ly important, no unifying principle has underlain its quantifications. 

He claimed that this has led to three major consequences : 

i. Measurements of instabi lity proliferate wh ich has resulted in the presence of 

more than 16 distinct indices in the development literature. He said that this 

destroys cross country comparabili ty 

ii. Many existing indices fail to indicate clearly the type of fluctuations being 

measured, no rigorous classification of fluctuations is employed 

III. Relative emphasis on some types of fluctuations is based on the type of index 

rather than the type of data which may lead to faulty policy measures. 
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Glezakos (1973) emphasized that the development of a marginal meaningful measure of 

export instabi lity is of crucial importance. The index used by him is the absolute value of 

the yearly changes of the time series exports corrected for the trend and expressed as a 

percentage of the average of all observations. That is 

1\ = I ~o I :'-, [ x , - X,_I - b 1 
X II - I 

, where b=the slope of the linear trend 

X, = a + h, is estimated using OLS 

According to him the yearly change in export proceeds can be divided in to two 

components: part of the change wou ld be expected on the basis of the positive or 

negative trend in export proceeds experienced in the past. The other pa rt that is 

Pi, - X'_I - b 1 would be the unexpected and probably the disturbing part of the change. 

In his later work Glezakos (1984) used two different indices: one based on a linear 

trend as used in his previous work and the other based on a log-li near trend. 

Akpokodge (2000) used a moving average method which is widely used in the literature. 

His index was based on four years and he mentioned the following advantages for using 

it. It distingu ished between rise and fa ll, temporary and permanent, and stochastic and 

predictable changes. He criticized the use of the log variance method, in which the 

index equa ls the antilog of the square root of the logarithmic variance of the time series, 

as resulting in a highly sensitive index and the expectation component is solely 

determined by the first and the last year of the series and is thus sensitive to the 
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particular period chosen by the researcher. Moreover the method is very complex. He 

used the following index in the model 

x -x I ' PI' =' ", where x" =- 2: Xi is the four year moving average where, O.' i is 54 i 4 ;=1-3 

the standard deviation within those four years and F, is the fluctuation index. 

Lim (1974) measured instabil ity around the trend so that the growth over the period as 

a whole has been separated from the year to year deviations from the growth path and 

used three types of instability indices which are based on: the moving average method 

(three years), linear OLS regressions and actua l change less average annual increase. 

According to him failure to eliminate the trend will place a country, whose exports has 

been growing rapidly or growing at a constant rate artificia lly high on the instability 

sca le. His resul t suggests that using a three years moving average gives more 

conclusive results than the remain ing two indices he used in th<> model but still he 

suggested that using a relati vely larger year gives an even better result. Leith (1970) 

ci ted in Lim (1974) used a least square's linear trend line and fitted for the period and 

ca lculated the instabil ity index as percentage deviations from the trend line. 

Reynolds (1987) measured instability of export ea rnings in terms of the va lue of the 

variable between the present year and the past yea r divided by the va lue of exports 

which is greatest of the two yea rs. He then took an average of all percentage changes 
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over the period considered, disregarding sign to get average degree of instability. This 

measure however does not correct for trend and gives a down bias for fluctuations. 

Sebastian (1988) used two instability indices to measure the instability of synthetic and 

natural fibers in a different group of countries for two periods, to check whether the 

results of the study depend on the instability indices used and the period considered. 

But his result was not dependent on the instability indices used rather same results 

were obtained out of the two indices. The first instability index he used is the standard 

error of the estimate of the regression linking exports to time and the second index he 

used was the absolute va lue of the sum of deviations of exports from the trend, 

normalized by the projected exports according to trend, and divided by the number of 

years in the time series. 

According to Naya (1973) the difference between the actual and expected (in log) 

values Of the country's exports is the error term of the reg ression of exports on time 

and the instabi lity index she used is the standard error of this error term. This index is 

however based on a constant growth of exports for a given country. 

Murray (1978) also used two types of instabil ity indices and he found the same results 

out of the two indices used in the analysis. The first index he used is based on a five 

years moving average and the second was based on the log-l inear trend . According to 

him, even though export proceeds instability may happen due to price and quantity 
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capital out of which he managed to derive the same model as the former researchers. 

Sinha (1999) also used the same approach using Feder (1983)'s framework where the 

growth rate of GDP is made a function of the mentioned inputs i.e. exports, labor and 

capital. 

2.4 Empirical Results 

Although a large number of cross national and country specific studies have been 

conducted to explain the association between exports and economic growth, no 

consensus has been reached. Some feel that a steady income stream will increase the 

share of income devoted to productive capita l formation, others argue that short periods 

of very high profits will induce a greater share of income invested i"nd that downswings 

will not cause this share to fa ll proportionally. More simply explained, some find 

)..-v e 
negative relationships between export earnings fluctuation and economic growth, while 

some others fi nd a negative relationship and sti ll some other class of researchers found 

no significant relationship. What is more interesting is that there are sti ll some group of 

researchers who found mixed or inconclusive results. Savvides (1984) and Mac Bean 

(1966), for example, found positive relationships. 

Thos2 who find a negative relationship between export instability and economic growth 

in LDCs stress the negative effect export instability has on the supply of output and 

through the generation of uncertainty in the long-term planning as wel l as due to 

shortages of inputs at critical times during the production process. Those who find a 



positive relationship between export instabi lity and growth argue that LDCs respond to 

export instability by reducing consumption. Th is process, if repeated over a period of 

time, increases savings and hence the rate of investment. Those who find no signi ficant 

relationship between export instability and economic growth argue that LDCs are able to 

anticipate the fluctuations in export ea rnings and plan for such fluctuations, hence 

fluctuations in export has no appreciable influence on economic growth. 

Brempong (1991) used cross-sectional data from 34 SSA countries to estimate the 

effects of export instability on economic growth from 1960-1986. The result he found 

was that export instability has a negative and significa nt effect on economic grolJ'ith rate 

in SSA countries . He used three types of export instability indices but he found that the 

negative effect doesn't depend on the measure of export instabi li ty used or a 

consideration of growth ra te of total GNP or GNP net of exports. 

MacBean (1966) found that in highly trade oriented countries, fluctuations in GNP 

appear to be quite heavily dampened. He stated that, "even more categorically, in most 

cases fluctuations in income do not appear to be at all closely related to fluctuations in 

export ea rnings. Thi s lack of relationship can not be explained simply by the rela tive 

importance of exports in their economies for, even with countries chosen for high ratios 

of exports to gross national product, no correlation can be found ." 
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Sinha (1999) used a time series study of nine Asian countries to look at the relationship 

between export instability and economic growth. The results he found were not uniform 

across countries. For Japan, Malaysia, Philippines and Sri Lanka he found a negative 

relationsh ip where as positive relationships for Myanmar, Pakistan and Thailand 

between exports instabil ity and economic growth. For India however the results found 

were mixed and inconclusive. But still he argued that there is always a positive 

association between economic growth and domestic investment and cross-section 

studies which lump together all countries may lead to misleading conclusions since the 

results differ among across countries. 

MacBean (1966) showed that changes in the reserves have generally been 

compensatory, though the amount of the changes in reserves has seldom corresponded 

to changes in export proceeds. USing cross-section regr-essions he tried to show tllat 

there is no sign ificant relationship between the degree of export fluctuations end the 

rate of growth in domestic fixed capital formation. His statistical analysis showed that 

there is a positive relationsh ip between export fluctuations and the average rate of 

increase in domestic prices, but no significant relationship between export fluctuation 

and growth rate of national income. 

Jaffee (1985) used data from five different countries with different export dependence, 

processing, vertical trade, trade intensity and export fluctuations. And he found that the 

• greater the reliance on exports, the lower the economic growth. According to him 
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nations gain less than they otherwise might where export activity is controlled, or 

heavi ly influenced by foreign interests. A reliance on export does not in itself promote 

economic stagnation. However, where th is form of trade is accompanied by the export 

of unstable products, the exchange of primary for manufactured goods and the 

presence of extensive foreign capita l, the economic growth effects of export 

dependence are either negative or , at least, significantly reduced. 

MacBean (1966) showed that wh ile for individual developing countries, fluctuations in 

export earn ings may have seriously reduced their ability to achieve high rates of 

economic growth, for developed countries in, in his evidence, export fluctuations has 

not been an important obstacle to economic development. Mac Bean's inference 

however was criticized for that data were missing for some years and for some vJriables 

short period data wel'e only considered. 

Glezakos (1973) found that export instabi lity has a significant negative effect on the real 

per capita income growth rate of LDCs, he used in his sample. According to his findings 

export instability is responsible for about nine-fourth of the observed variation in the 

income growth rates of the LDCs under consideration. But taking a comparison of the 

case with DCs, he confirmed that export instability is harmful only to the economic 

growth of LDCs. Growth rate of exports was however found to be an important factor 

for the economic growth of both DCs and LDCs. Moreover, the growth rate of exports is 

a more important factor in the economic growth of the DCs than that of the LDCs. 
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Savvides (1984) used the same methodology as Glezakos (1973) to test the hypothesis 

that export instability is a factor detrimental to the growth of LDCs, by extending data to 

a latter period. He used cross-sectional regressions from both LDCs and DCs but the 

results he found didn't confirm the examined hypothesis. Rather the results contradict 

that obta ined by Glezakos (1973), who used the same methodology but at an earlier 

time period. He concluded that the growth rate of exports is determined endogenously 

and are not exogenous as his pioneers assumed. He found that export instability is more 

sign ificant in explaining variations in income growth and is responsible for one-third of 

the observed variations in the income growth rates of LDCs. But found that export 

instabi lity is not a significant factor in the per capita GOP growth rate of DCs. 

Since exports of LDCs consist mainly of primary products with limited backward and 

forwa rd linkage effects, a given growth ra te of exports would not result in income 

growth of same magnitude as in the DCs (G lezakos, 1984).He fou nd that the most 

signi ficant relationship for LDCs lies between export instability and the growth rate of 

exports. This result supports that price instability acts as a more serious deterrent to 

export and income growth than volume instabili ty. It is not surprising, therefore to find 

that farmers more frequently demand government protection against price fluctuations 

than against crop fluctuations. Since prices are likely to be easier to control. These 

results suggest the govern ment of LDCs which wishes to promote domestic stabilization 

should concentrate on producer's income stabilization scheme. 
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The degree to which countries specialize in the export of raw materials does have a 

significant negative effect on thei r economic growth (Stokes and Jaffee, 1982). 

Sebastian (1988) also found that export instability is related to industrial ization . 

Instabi lity on growth products is higher for LDCs than for DCs, where as the export 

instability of mature products is not significantly affected by industrialization. So, LDCs 

have to move towards producing mature products to reduce export instability. 

Love (1992) quoted in Sebastian (1988) cha llenged the idea that instabil ity of exports of 

LDCs is the same as that of the DCs on the ground that LDCs usually experience 

periodic input shortages and that they operate in unfamiliar markets. 

The key to the relationship between export instability and economic growth lies in the 

relation ship between the fluctuating export ea rnings and the changing level and 

composition of the domestic share (Reynolds, 1987). He considered the effect of expo it 

ea rnings fluctuation on economic growth in the Chilean case using the case of copper 

exports il lstabili ty, and he found that instability is mainly from export earnings to the 

export economy by way of desta bi lizing tax and expenditure policy of the government. 

Massel (1970) explained that export instability itself depends on a r umber of thi;lgS. He 

then tried to measure insta bi lity of exports in re lation to the following factors. According 

to him it is a function of the composition of exports (goods with unstable demand and 

37 



supply tend to have high export instability), export diversification measured in 

Hirschman commodity concentration index (more diversified exports tend to reduce 

instabi lity in exports), domestic consumption (positively associated with export 

instability), country's share of the world markets (negatively related to export 

instability), per capita l income (higher PeI is associated with lower export instability) , 

raw materials ratio (positively related with export instability) and the value of exports. 

He found that the more widely a country's exports are spread among different export 

commodities, and the more dissimilar these goods are, the smaller will be the tendency 

for changes in receipts from different commodities. 

Ram (1985) included 73 LDCs in to his model to estimate the relationship between 

exports and economic growth and he found that the effect of export performance is 

much larger for low income countries than the middle income countries. In a latter work 

Ibid (1987) used two different equations (the first equation is exactly the one used in 

his previous work and the second was a bit modified to include inter country differences 

for a cross-country regression) to estimate the relationship between exports and growth 

in his cross-country reg reSSions on 88 LDCs. He found a positive relationship between 

the growth of exports and economic growth in most of the cases. 

Sebestian (1988) after working out the effect of economic development on export 

earnings instability both for DCs and LDCs concluded that LDCs should diversify in to 

mature products, their export instability may increase if those manufactures are not 
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mature products, that is, are not products in wh ich LDCS have comparative advantage, 

consequently result ing in low export instability. So, if LDCs want to reduce export 

instabil ities in the short run they should diversify in to commodities in which they have 

comparative advantage. He also found that the instability of both the quantity and the 

unit va lue of exports of growth products was higher for LDCs than for the DCs. 

Naya (1973) used data from 18 DCs and 48 LDCs to measure whether export instabil ity 

has differential effects on structure of exports of the two groups of countries. The 

different factors that are expected to affect the structural characteristics of a country's 

exports were taken in to account as variables that determine the major factors behind 

fluctuation of export commodities. Among the va riables she used are: commodi(y 

concentrat ion, geographic concentration, primary product ratio and intra regional trade. 

Some of the results found were amazing, like, the larger the volume of exports to its 

neighboring countries, the greater the level of export instabi lity. She theorized that 

specialization in primary and ag ricultural commodities, according to her, is the major 

cause of LDC export problems. She recommended that LDCs diversify their exports and 

try to increase their export proceeds, because countries with smaller export proceeds 

tend to have a greater degree of commod ity, geographic concentration and interregional 

export reliance than those with large export proceeds. She found a significant 

relationship from most of the variables considered in the model except the sources 

wh ich are traditionally said to give rise to instability. These include limited number of 
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exportable products and high specialization in primary products. The findings also 

confi rmed that LDC instabi lity is greater than that of the DCs. 

Brempong (1991) concluded that export growth stimulates economic growth in the non­

export sectors of sub-Saharan African economies. Exports not on ly affect economic 

growth directly, but also affect economic growth indirectly by enhancing the productivity 

of other inputs, and this effect could be very large. 
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3. The Performance and Structure of 

the Ethiopian Export Sector 

3.1 Structure of the Ethiopian Export Sector 

Ethiopia is a country whose exports base is highly dominated by a few primary 

commod ities and usually in serious trade imbalance except in few years. The export 

sector accounts to a good share of the nationa l income and in turn the single mono crop 

export commod ity (coffee) accounts for the largest share of tota l exports and is almost 

dominated by it during the last four decades. On the other end of the external trade, 

Ethiopian imports main ly compri se very critica l intermediate commodities for both 

industry and agriculture, for instance, fertilizer and industrial raw materials, and fuel are 

imports without wh ich the economy cannot function. Ethiopia mostly faces unpredictable 

externa l shocks : rising oil prices; deteriorating terms of t rade, drought and loan 

disbursement cond itiona lity of the creditors like through tied aid are other impediments 

as most loans and assistance are tied to certain requirements of the creditors and are 

thus based on the objectives of the creditors and ignoring the objectives of the debtors. 

Accord ing to Kaldor(1964) if primary exporting regions continue to depend mainly on 

the exports of primary products, thei r export receipts to the outside world could not be 

expected to increase by more than three percent annually, even if their export prices 

remained constant. Their import requirements, on the other hand, would be bound to 
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increase faster than their domestic product, mainly because thei r import requirements 

for capital goods increase faster than their domestic fixed capital formation, and also 

because their own income elasticities of imports of consumer goods and raw materials 

are high , 

Until 1960s Ethiopia 's trade policy was characterized by export -oriented and later' an 

inward-looking strategy, In ward orientation here is measured by overva lued exchange 

rate, which helps importers to import cheaply by taxing exporters implicitly, high tariff 

rates, fore ign exchange control and non-tariff barriers such as restrictions on some 

items and heavy tax on export. According to Balassa (1971) whi le protection of a 

manufacturing sector and too much inward orientation may permit rapid growth at an 

ea rly stage of import substitution, it will eventually have adverse consequences for 

economic growth. 

The Derg regime is the one that overthrew the Imperial regime, in the1974 revolution, 

This reg ime highly restricted the private sector partiCipation in the export sector in 

pa rticular and the economy at large. Its overall policies were expanding collective and 

public enterprises and manage the economy through centra l plann ing. Like the Imperial 

r'egirre, this period was inward looking behind highly protective tariffs and quantitative 

restrictions. The regime planned the reduction of the share of the traditional export 

commodities (coffee, hides and skins, oil seeds and pu lses) from its level of 73 .5 % in 

1984/85 to 53.2% in the end of the plan period . The other effort considereci to be 
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relevant for export diversification was the directive issued to ban the export of rawhides 

and skins in 1989/90. 

The EPRDF-Ied Transitiona l Government of Ethiopia overthrew the military and centrally 

planned regime in May 1991. It ca me up with a new economic policy aimed at 

I'eorienting the controlled economy into a free market one, With the coming into power 

of EPRDF (TGE), outward orientation was taken as a strategy and to this end a number 

of measures were taken and are still being applied. The exports measures taken were 

aimed at diversifying the country's few commodity based exports by changing the 

structure of the sub-sector in particular and the whole economy in general to bring 

about rap id socio-economic development. 

Domestica lly, the tax base is narrow, the tax collection and administration is poor and 

the existence of a large informal sector and the subsistence nature of the economy 

hampered the revenue mobilization efforts of the government and thereby low level of 

investment on infrastructure, which in turn affects private sector involvement in the 

economy. Although more than half of the countries export earnings comes from coffee, 

most coffee growing farmers are found far from the centers where the auction is 

conducted. The major problem is the poor or absence of feeder roads, which serve for 

the evacuation of coffee to sites of primary co llection. This is the main reason why a 

signi fica nt percentage of coffee is consumed domestically and cross the border (Amill , 

2002) . Moreover, frequent change of pol icies due to frequent change of government 
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systems have accounted for diverse policies and attempts to change the performance of 

the sector have resulted in no further change in the performance of the sector. In the 

following section an eva luation and a descriptive analysis of the export sector of the 

country wi ll be discussed based on the data avai lable for the three regimes that existed 

in the country. The export sector wi ll thus be seen from different perspectives to make 

an in-depth ana lysis. 

3.2 Export composition, Diversification and Commodity concentration 

Diversific'ltion of export commodities is explained by many researchers to have a good 

effect on the stability of export proceeds. According to Sebastian (1988) it is 

recommended that LDCs should diversify their exports in order to reduce total ea rn ings 

instability. If all exports are simultaneously unstable diversifying would ca use export 

fluctuations to cancel out each other to a certain extent. Thus, the more widely the 

country's exports are spread among export goods and the more dissimi lar they are, less 

fluctuation wou ld occur (Massel, 1970). 

Commodity concentration is measure the total export accounted for by the leading 

export commod ity and noted that nations that are heavily dependent on a single export 

commod ity for international trade find themselves an a vulnerable position given the 

vaga ries of the world market. The most commonly used measure of commodity 

concentration is the Hirschman concentration index which is given by 
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I 

C=[I(X'/ Xl ']' , 

where X is the country's leading commodity and X is the total export ea rnings of the 

country. The following table summarizes the average concentration index of Ethiopian 

five leading export commodities, which altogether accounted for more than 80% of the 

total export ea rnings of the country in the period under study. 

Table 3.1 - commodity concentration of the five major commodities 

-

PERIOD 
, 

AVERAGE 

-HIDES OF THE FIVE 

PERIOD COFFEE AND SKINS OIL SEEDS PULSES CHAT COMMODITIES 

1970/71-

1974/75 0.37 0.09 0.13 0.11 0.01 0.71 
- -

1975/76-

1990/9 1 0.63 0.1 1 0.02 0.03 0.02 0.81 

- 1991/92-
-

2004/05 0.53 0.12 0.06 0.03 0.10 0.84 

1970/7 1- I 

2004/ 05 l- 0.55 0. 11 0.05 0.04 0.05 0.81 

Source: NBE and author's ca lculation uSing Hirschman mncentratlon Ifldex 

The commodity structure of the country is highly dominated by agricultural primary 

products. The above table depicts that the commodity structure of Ethiopia hasn't 

shown dynamic structu ral changes between the th ree regimes. Th is is shown from the 

commodity concentration index derived from the export data between 1970/ 71 and 

2004/05 . Though most of the export commodities not included in the above 
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computation are still primary products, the above five major commodities still account 

for the greatest percentage almost near to the fact that these five commodities are the 

only reliable export commodities. Moreover, the fact that a single most dominantly 

outstanding commod ity (coffee) contributes more than half of the total export proceeds 

on the average reveals the fact that Ethiopian exports are very much concentrated. 

Between the years 1970/71 and 2004/05 coffee and hides and skins accounted for on 

the average 66% of the total export proceeds, whi le the first five commod ities (namely 

Coffee, hides and skins, oi l seeds, pulses and chat) altogether on the average 

contributed to 81 % of the tota l proceeds during the same period. This tells us that the 

total exports proceed is dominated by the first five leading commodities. The export 

commodity whose share increased sign ificantly during the last four decades is Chat. Its 

shure in the total export eal'ning was 1, 2.2 and 9.9 percent during the Imperial, Derg 

and the present regime, respect ively or simply its share has grown from 1 % in the 

imperial regime to 10% in the present regime. 

Hirschman commodity concentration index is a measure of the extent to which the 

country'~ export is dominated by the single leading export commodity. The higher the 

index the less diversified and the more dominated by that single export commodity the 

export commodities ar0 he concentration index of coffee during the past three 

regimes in the period considered is 0.3 7, 0.63 and 0.53 respectively . The attel;1pts of 

the current government to diversify exports has little caused a fall in the value of the 
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index compared to the previous regime which is not however promising when the first 

five commodities are taken together. The concentration of coffee in the current regime 

has fa llen from 0.6 in 1991/92 to 0.40 in the year 2004/05 and was accompan ied by a 

fa ll in the concentration of the first five commodit ies from 0.83 to 0.76 during the same 

period but was as high as 0.97 during 1995/98 (see annex-1). The highest commodity 

concentration was reg istered in 1978/79 during the Derg regime whereby the 

concentration of the first five commodities was 0.98 which tells us that these five 

commodities have almost been the only commodities exported . The index for chat has 

grown from 0.01 in the imperial period, 0.02 in the Derg period to 0.10 in the curre,lt 

regime. 

The attempts to diversify the export products of the country can also be easily revealed 

through export commodit ies which never used to be exported before but whose shares 

are growing alarmingly from time to time. These items include cut flowers, cereals and 

flour, natura l gum, animal fodder, spices, beverage, organic honey, marble, cotton, 

civet, hop, textile and textile and textile products etc .. . The exports of these items were 

negl igent during the first two regimes and even up to 2001/02 of this reg ime, but have 

now tremendously grown in the last five years. This shows the current regimes plan to 

diversify exports is com ing to effect and improves the economy's capacity to shoulder 

export fluctuations. 
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3.3 Vertical Trade 

Vertica l trade is simply the measure of the extent to which nations export only raw 

materials and import only manufactured goods. Being an under developed economy, the 

structure of Ethiopian exports is dominated by agricultu ra l products. Mainly coffee, hides 

and skins, pulses and oil seeds, and chat altogether contribute more than 80 % of 

export earn ings during the past four decades, as mentioned above. On the other end of 

the external trade, Ethiopian imports comprise main ly of very critica l intermed iate 

commodities and manufactured goods. Imports li ke petroleum and petroleum prod ucts 

and fertil izers are so much critica l inputs in the economy and a rise in the price of these 

imports may even cause a rise in the price of many other local products. In the last six 

years the import of crude oil is negligent despite its share in the total imports was one 

ot the greatest between 1979/80 and 1995/96. Recent trend shows a large increment in 

the overal l volume of imported products and the value of total imports in the last 10 

years has more than quadrupled. 

Ethiopian imports are main ly constituted by manufactured products and its exports are 

primary ag ricultural products. In the last 10 years the import of machinery and ai rcraft, 

metal and metal products, med ical and pharmaceuticals has increased by more than five 

times . T~2se all figures tell us that the trade sector of the country has become more 

vertica l. Naya (1973), Massel (1970) and Murray (1987) emphasize the bad effect 

vertical trade would contribute to the export instabil ity of a given country . 
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The country is also highly dependent on external trade. Openness, measured by the 

share of external trade in GDP, increased significantly from around 11.2 percent in 

1964/ 65 to 47.9 percent in 2004/05 (see annex-2) . During this period, the share of 

imports in GDP has grown from 16.93% to 38.5%. Many empirica l studies echo the 

relevance of openness in international trade to the economic growth of LDCs. For 

instance, Dollar (1992), covering many countries (95 developing countries) reports that 

outward-oriented developing countries grow more rapidly and Africa would gain 2.1% 

per capita growth by sh ifting to the outward orientation level of Asia. 

With the coming into power of EPRDF, outward orientation was taken as strategy and to 

this end a number of measures were taken and are st ill being taken. Measures taken in 

the export sector were aimed at diversifying the country's few commodity based exports 

by changing the structure of the sub-sector in particular and the whole economy in 

general to bring about rapid socio-economic development. 

3.4 Geographic Concentration 

Geographic concentration is a measure of the proportion of exports shipped to a given 

country as a proportion of the total exports. According to Massel (1970) high geographic 

concentration leads a country to a vulnerable position. If export destination is diversified 

changes in export receipts caused by falls in the country's import demands can b·" offset 

by changes in other countries, making tota l earnings more stable (Naya, 1973). This is 

simply because the exporting country wil l be very much attached to the economic 
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conditions of the country. Economic factors like exchange rate fluctuations that took 

place in the destination country are very much likely to affect the exporting country as 

well and the international fate of the country wi ll be very much determined in relation to 

the importing country's situation. Geographic concentration is measured the same way 

as commodity concentration except in that the numerator is different. Naya (1973) 

measured it using the following formula: 

I 

G=[Irx) x)' ]' ; 

Where .\' , refers to the country's exports directed to country i, X is the tota l export 

value and G is the measure of geographic concentration. The lower the value of G the 

more evenly export is distributed to different destinations. 

Both Massel (1 970) and Naya (1973) found that geographic concentration and export 

earnings are negatively related to economic growth. This is because the export earnings 

of the country would be so much influenced by the economic situation of the importing 

co un~,y ro which the exports are shipped at great concentration. Geographic 

concentration also reduces the exporting country's bargaining power as the goods are 

finally resorted to that seeming ly sole destination. Particularly geographic concentration 

of the most dominant items wou ld highly harm the economy. 

In the Derg regime geograph ic concentration was too high and more than 45% of the 

entire export was destined to the U.S.A. and Germany, and of the two Germany was the 

dominant importer of our products. This trend has gradually declined so much but 
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Germany remained one of the most dominant importers of our commodities ti ll 2004/05 

but its share in the tota l exports has declined from 31% in 1985/86 to 10% in 2004/05, 

while the share of U.s.A. gradually declined to less than 5% over the same period. The 

other outstand ing importers of the country's products are Djibouti and Saudi Arabia . But 

recently, particularly in the last fi ve years, exports to china have so much increased. In 

2004/05 China imported the greatest share of Ethiopian exports which is about 13% of 

the entire export commodities, but before this period nearly no exports were destined to 

Ch ina. 

In general, between 1985/86 and 2005/06 on the average 77% of the entire export 

commodities was destined to on ly 15 countries of the world. This index showed the 

highest figure in the Derg regime (in 1990/91 ) of up to 95% of the total exports 

destined to the fourteen countries presented in Annex-3. The current regime has 

gradually lowered this figure to on the average 60% in the period . Recently, not more 

than 15% of the total exports destined to a single country as the figure shows. 

3.5 Trade balance and percentage of exports covering import bills 

E'/en though the importance of exports is beyond developing importing capacity, as 

Hultman (1967) emphasized, trade balance is a good measure that can show the 

country's participation in international trade . Trade balance is measured as a simple 

difference between total exports and total imports. In the Ethiopian case, it is not 

unusual to see negative trade balances. This is mainly attributable to the fact that the 
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counlry'~ export commodities are mainly prima ry products whereas most of the 

imported products are manufactured goods. In th is section the trade balance of the 

country in the past three regimes will be analyzed using the proportion of exports 

covering import bills and the trade balance ca lculated figures. 

Table 3.2- The country's export and import relationsh ip 

r- ' 
I , 

PERIOD AVERAGE 

TRADE BALANCE PERCENT OF 

PERIOD I ( IN THOUSANDS OF BIRR) EXPORTS COVERING IMPORT BILLS I 

1964/65-1974/75 -62483 84.55 

1975/76-1990/91 I -742110.3125 61.91 
I 

1991/92-2004/05 i -9636336 .635 30.30 

1964/65-2004/ 05 -3740622.084 56.55 

Source: MoFED, NBE and author's ca lcu lation 

As can be seen from the table Ethiopian position of trade balances was better during the 

last decade of the imperial regime than the rema ining three decades, but neither a 

positive average trade ba lance nor average exports covering import bills was registered 

in the pC';-iod considered. The performance of the export sector as measured by a 

positive trade balance has registered its worst performance during the first decade of 

the transitional government, exports also most failed to cover import bills during this 

period. 
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The imperial regime however registered a relatively better performance as per this 

measure. The regime has managed to register a positive trade halance and exports 

covering about 104% and 112% of the total import bills in the last two years. The Derg 

has also achieved the same performance but the same thing in 1978/79 and 1982/83 of 

112% and 147% (see annex-4), but hasn't performed well compared to the imperial 

regime in the remaining years under consideration. The Derg regime was characterized 

by high percent of arms imports as percent of total imports. Arms imports accounted to 

about 80.6%, 93.8%, 64.2% and 94% of the total imports8 This value was 6.7%, 

6.6%, 8.5% and 10% of the national income which is very high compared to the 

current regime whose import of arms has not exceeded 1 % of the total imports and 4% 

of the national income between the period 1992/93 and 1997/98. In addition, the public 

expenditure on military activities was as high 10% of the GDP in 1989/90 during the 

Derg regime. 

Coming to the current regime much lower results have been registered in this measure 

of export performance. During this period the average performance of exports covering 

import bills was the lowest (about 30.3%). Moreover the trend shows that the percent 

of exports covering import bills is keeping falling and more negative trade balances are 

being scored. 

8 Source: World Bank Africa, data base (2002) 
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3.6 Growth and Instability (in Value and volume) of exports 

It is so clear that the fluctuation of the five main export commodities of the country may 

easily cause fluctuations in the overall export proceeds. As can be seen in Annex-5 

almost all of these major commodities have reg istered negative growth rates in many 

years both in the proceeds and the percentage va lue, which refers to a fall from the 

previous year's va lue. Mainly the negative growth rate of coffee is so sensitive in thi s 

case because it has got the greatest share in export proceeds in all of the years 

considered in this study. 

The commodity which registered the best growth between 1964/65 and 2005/06 is 

Chat. Its share from the total export has grown by 72.25% and its proceeds has grown 

on the aVf'rage by 37.34%, and now it has become the second most important export 

commodity taking over the position of oil seeds. The share of chat during the imperia l 

regime was so insignificant. During the period considered total export proceeds has 

grown by 27.52% . One can easily see from the table that the total export proceeds has 

shown negative growth rates in times when coffee registered the same trend. For 

instance, in the year 1979/80 the export receipts from coffee has fallen by 46.32% and 

in the same yea r the total export proceeds have fallen by 30.89% (see annex-5) . 

In the literature, fluctuation of export proceeds occurs when either the price or the 

volume of exports fluctuates. Between the years 1989/90 and 2005/06 the price per k/g 

of coffee has grown by about 5 times but the volume in metric tone has only doubled. 



In the same period the volume of chat has increased by more than 12 times but its price 

has only tripled. An even higher growth in volume in metric tones has been registered 

by oil seeds of by about 38 times, its unit price also grew by more than five times. 

However, thi s doesn 't tell us the fluctuation between the periods since the unit price of 

almost every commodity has risen and fallen in the same period, and their volume too 

has shown rise and fa ll . These are the main factors that caused the fluctuation of the 

tota l export proceeds. The only commodity whose unit price has continuously grown is 

that of Chat. No fall in the unit price was registered of this export item between 1989/90 

and 2005/06 . Taking the case of oilseeds, for instance, both its vo lume and unit price 

shows no constant trend . In the year 1990/91 the total volume of oilseeds in metr ic 

tones exported to the rest of the world was 2,558 and th is va lue has fa llen to 176 in 

1991/92. In the year under consideration the price of pulses hasn 't shown significant 

increment but its volume has grown by more than 5 times. These all th ings te ll us that 

instability may be ca used by either price or volume fluctuations. 

Accord ing to Jaffee (1985) export dependence exists when a large share of the 

country's gross domestic product is generated by exports. In the Ethiopian case the 

sha re of exports in GDP hasn't shown remarkable growth it hovered around 15% . 

Neither a significant increase nor a significant decrease was so far registered . This val ue 

is not however smol l compared to other countries. The share of international trade taxes 

in tota l tax revenue was on the average 28% between 1983/84 and 2004/059 Tax 

" Worid Bank (2005) 
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revenue accounts for a large share of the GDP, thus export instabil ity causes 

international trade tax revenue to fall which in turn affects GDP. 

Genprally, all the meters that are considered above are the major factors that many 

researchers believe wou ld contribute to export ea rnings fluctuation. In Ethiopia all of 

these meters don't show good figures. The Export sector in the three regimes (not 

re lative to one another) was geographicall y concentrated, commodity concentrated, 

exports often fail to cover import bills, exports are mainly agricultural products, both 

price and volume of exports fluctuate, coffee still remained the most dominant export 

product and most of the country's imports are manufactured goods. Thus in the sample 

considered in this study (1964/65-2005/06), the export sector hasn't shown remarkable 

improvements. Ethiopian exports are dominated almost entirely by the first five 

commodities each of which are primary agricultural commodities with very small 

elasticity of demand and supply. Moreover these agricultural products are like ly to 

fluctuate both in volume and price and highly dependent on natural factors like rain . If 

one or two of these agricultural products face demand problems, the overall export 

sector will be endangered. 

The export performance of al l the three reg imes was not appreciable since an almcst 

similarly poor trend was observed in the period considered. But some changes, 

parti cu la~!'{ in the last few yea rs are encouraging . Even though exports still fai l to cover 

import bills, the current regimes effort to improve the performance of the export sector 
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has shown a relative ly better diversification efforts both geographically and commodity 

wise . The geographic concentration index wh ich was dominated by two major countries 

in the ea rly periods of the study has gradually decl ined and moreover new commodities 

have been introduced in to the export sector. This to a certa in extent shows a shift in 

pol icy to diversify from the previous two regimes to the current one. 
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4. Methodology and Analysis 

4.1 The Model 

Uncertainty existing in the international trade is usually explained by uncertainty 

observed in the export sector, which is revea led and measured by export ea rnings 

instability. Glezakos (1973) attributed export instability as being due to either the price 

instabi lity of the products or to the resu lting fluctuations of export proceeds which may 

result from fluctuations in the volume of exports. 

It is however difficult to find a well established and satisfactory theoretical framework 

that reveals the impact that such uncertainty would put on the dynamic benefit of 

international trade, especial ly in the long run. A satisfactory theoretical model relating 

exports instability and economic growth does not appear to exist and this has led many 

researchers to use growth models as their point of departu re (Savvides, 1984). 

The failure to integrate trade and export growth theories is partially due to the fact that 

tradition::! trade theory is based on a number of static assumptions which may be 

inconsistent wi th the dynamic export models. Trade occurred within the static 

framework of productive resources and technica l knowledge which remained constant in 

quality and quantity. Such assumptions therefore wa rrant some modification in the 

dynamic models to allow for growth (Hultman, 1967). 
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Empirical studies on the relationship between exports and economic growth used 

different techniques like simple rank corre lation coefficient, single equation model, 

simultaneous equation model and causa lity tests. Michaely (1977) tested the export­

economic growth re lationship using spearman rank correlation coefficient. From the 

estimated coefficient he found a positive and significa nt relationsh ip between exports 

and economic growth among the more developed countries but not among the LDCs. A 

number of authors dealt with the above criticisms by formulating a conceptual 

framework based on neo-classical production function where exports were considered 

as one of the inputs. 

Brempong (1991) argued that exports can be used as one of the inputs in the 

production function in LDCs and criticized Glezakos (1984) for taking instabil ity indices 

as exogenously determined. He then expanded the equation to allow for the incl usion 

of instabili ty indices. 

Ram (1985) also pointed out several reasons on why we ca n use exports as a 

production input, in the sense that the level of exports affects aggregate output for a 

given level of labor and capital . Thus high level of exports (and trade) stimulates better 

allocation of resources. According to him exports also facilitate exploitation of economies 

of scale that make for increased capacity utilization and strengthen inducement for 

technolog ical change and moreover relax the foreign resource constraint and may ra ise 
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the productivity of labor and capita l. It is also true that exports are part of the national 

income. 

The conventional specification of the model relating exports and economic growth is 

based on the production function in which exports enter as an input in the production 

process (Ibid, 1987). The inclusion of exports is meant to capture international factors 

not expla ined by labor and capital. Thus our assessment of the effect of exports and/or 

export instability on economic growth is carried out in a production function framework 

in which exports enter as an additional input in the production process. Following the 

works of different authors (such as: Ram (1985) and (1987), Balassa(1970), Brempong 

(1991), Moran (1983) cited in Brempong (1991) and Sinha (1999) etc .. . ), the model to 

be used for our analysis can be derived from the general production function in which 

exports enter as one of the inputs with the fo llowing form: 

y = Y (L, K, X) ........................ ...................... ...... ........ .. .. .. ...... .4 .1 

Where Y is real aggregate output, L and K are the conventiona l labor and capita l inputs 

and X is real exports. We shall therefore use the neoclassical1o production function CiS 

our fra me of analysis . After taking the tota l differentiation the model to be estimated 

takes the form given in equation 4.2 below . 

• 0 Ram (1985), Brempong (1991), Sinha (1999) and Balassa (1971), Love (1992 ) cited in Sinha (1999) and ceder 
( 1983) all used the neoclassical production function 
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dY = OY dL+ OY dK + OY dX oL oK oX ......... ..... ... .. ......................................... .......... .. (4.2) 

The above equation!! can be written taking the form of growth rates as: 

dY ay/ 1' dL a1'/ 1' dK a1'/ 1' dX 
y-= aL/ L T+ aK/ K K + ax/ x X ........ ...................... .. ...... ··· ................ (4 .3) 

a1'/1' ay/1' ay/ y . . 
Where fJ1 = aLI L , fJ2 = aKI K and fJ3 = ax/x' thus equation 4.3 ca n be written in the 

following form. 

Y = /31 L + /3 2
K + /33 X ........... ........................................................ (4.4) 

Where the dots over the symbols imply the growth rate of the variables L, K, X and fJ" 

fJ, and fJJ are the elasticities of output with respect to L, K, and X (in equation 4.4) 

or d}, ,d L , dK , and dX (in equation 4.3) are the growth rates of output, labor, 
}' L K X 

capita l and real exports respectively. 

In the li terature K is usually proxied by dK which can be approximated by investment­
l' 

real income ratio !2. Our equation can be made to capture that relationship by 

introducing the following modification 

llThe derivation is based on Ram(1985)'s framework 
12 Because investment is simply a change in the stock of capital 
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. . 8Y K dK . 
Y =f3j L + 8K YK+ f33X .. .. ... ..... ... ....... ......... ............. ...... .. ......... ..... ... ... ........ (4.5) 

Wh 8Y K dK b· I·fi d t . 8Y dK d t h f II ' . ere, 8K Y K can e simp I Ie 0 give 8K y an we ge teo owmg equation 

. . 8YdK . 
Y =f3j L+ 8K y-+ f33X ................................ .......... ...................................... ... . (4.6) 

By using I (where I denotes investment), which is usually referred to as a change in the 

stock of capita l, instead of dK in equation 4.6 we get 

. . J . 
Y =f3tL+a2y+f33X ................................................................................... (4.7) 

Where, a
2 

is the marginal physical product of capital. Thus adding a constant term (flo) 

and a stochastic Gausian disturbance term (u t ) we get the following equation 

. , J. 
Y = f3

0 
+ f3

j
L + a

2 
Y + f3

3
X + u

t 
...................................................................... (4.8) 

Finally, the first model to be estimated becomes 

lnY = /30 + /3]lnL+ /32 InK + /33 lnX +ut ............. .... ............................ · .... ···· (4.9) 
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In equation 4.9, InY is the natural logarithm)) of GOP per ca pita, InK is the natural 

logarithm of the stock of capital proxied by the investment to GOP ratio, InL is the 

natural logarithm of the labor force wh ich is proxied by the population of the country14 

and LnX is the natural logarithm of the tota l export proceeds of the country. 

According to Glezakos (1973) since LDCs have higher rates of population growth, the 

use of the growth rate of GNP or GOP rather than the respective per capita growth rates 

introduces an upward bias in to the rates of economic growth of LOCs. Thus in our 

model we shall use the growth of per capita GOP instead of the growth rate of GDP. 

The other model that will be estimated in this paper is obta ined by introducing an 

instability index component in to the equation. To do that, we split the export 

component in to stable and unstable. The stable export value refers to the trend export 

which is calculated by using the five years moving average, where as the unstable one 

is the deviation of the actual export earnings from the trend va lue. The second equation 

to be estimated wi ll thus be 

In) = /3" + /3J In L+ /32 In K + /3J In TX + /34 In II + 11, ...... .. ............. ...... .. .... .. (4.10) 

13 We use natural logarithms since the fi rst difference operator converts it in to a relationship of the 
growth rates between the variables 
" This is done by assuming that the labor force is a fixed proportion of the tota l population and as the 
population grows the labor force grows by that same proportion. This is because data on labor force fur 
developing countries is npt usually available. Authors like Brempong (1991) support this approximation 
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Where, In I , is the logarithm of the instability index which is ca lculated as a deviation of 

actual exports from the trend value calculated using a five-year based moving average, 

II: TX being the natural logarithm of the trend export va lue and Ut is the Gausian 

disturbance term. This model has been estimated by some researchers like Sinha 

(1999), Brempong (1991). 

The fina l equation that needs to be estimated is useful to check whether the export 

earnings fluctuation is detrimenta l to the growth and productivity performance of the 

non-export sector. This wi ll be done by using GOP net of exports rather than the growth 

rate of GOP. This is also very important to confirm whether export growth stimulates 

economic growth in the non-export sectors of the country!5. We therefore take 

equation 4.9 and modify it the desired way so that it can reflect the relationsh ip 

between the growth of the non-export GOP per capita and the growth of the export 

sector. Our equation then becomes 

(Y - X) ~ 
In L = /30 + /31 In L + /32 In K + /3, ln n + /35 In I , + u, ...... ..... .......... ... (4.11) 

;s Brempor.g (1991) used this approach to check if growth of exports stimulates economic growth in the 
non-export sector. 
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s. Econometric Analysis 

5.1 Expected Signs of the Parameters 

In the first equation (equation 4.9) the growth rate of investment to GDP ratio (In K ) 

and the growth ra te of exports ( In X ) are expected to have a positive relationship with 

the growth rate of GDP according ly /3, and /33 are expected to have positive signs. Many 

theoretical and empirica l literatures suggest that growth of exports and growth of GDP 

do h~ve a positive relationship with the growth rate of GDP per capita, thus we expect 

positive signs on the parameters of these variables. However, the labor force coeffi cient 

( /3,) may be positive or negative depending on whether the country is labor surplus or 

not i.e. if there is excess labor force the parameter (/3,) wi ll have a negative sign . 

Neoclassical theory suggests that if there is labor surplus the marginal productivi ty of 

labor declines thus the growth rate of this va ria ble becomes negative. 

In the second equation (equation 4.10), two new variables are introduced i.e. the trend 

level of exports and the unstable part (which is the deviation from the trend value of 

exports) . The former is expected to have a positive and significant relationship with the 

growth rate of GDP where as it is not possible to foretell the signs and relationship with 

the iilstability index because in the literature different opposing empirical results have 

been reflected on this variable i.e. negative, positive and mixed results have been found 

on this variable by different researchers. Thi s will therefore be left to the empirical 
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fi ndings of this paper. In the last model (equation 4.11) one additional variable has 

been introduced i.e. the dependent va riable has been modified as GDP net of exports 

per capita which is not expected to affect the signs on the parameters of the 

explanatory va riables mentioned before, thus the signs are expected to be like the 

second model. 

5.2 The Data 

The estimation of the above models has necessitated the use of a long time series 

annua l data (from 1964/65 to 2004/05) on the variables included in the model. The 

ma in sources of data for the variables are the Ministry of Finance and Economic 

Development (MoFED), The National Bank of Ethiopia (NBE), Ethiopian Customs 

Authority (ECuA) and va rious publications of International Monetary Fund (IMF) and 

World Bank (WB). 

Sine the use of a five-years moving average necessitates dropping of a four-yea rs data 

either from the beginning or the end, data on exports has been co llected from 1960/61 

onwards which is done to keep the length of estimation. Interpolation or forecasting 

could off course have been appl ied if the data was to be dropped at the end of the 

period, but such measures will not give as precise a value as the actua l data on the 

variable. Taking this in to account and not to drop data from the end of the period, the 

aforesaid measure was taken. 
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Moreover, rea l variables are used to net out price factors and the effects of price fluctuations and thus monetary variables have been estimated at constant factor costs. Glezakos (1973) and Savvides (1984) strictly recommend the use of va riables at constant factor cost which is done to net out the effect of domestic price fluctuations and to be able to estimate the rea l growth rate. This could be done using GDP deflators and consumer price index. World Bank Africa (data base) various publications provide us with a va rious list of such indices which can be applied for the calculation of real variables. As has been seen from the model most of the variables that are used in the analysis are derived variables (like, the real GDP per capita, investment GDP ratio, trend export value, the instability index and the GDP net off exports per capita), thus a good deal of care has been taken during the derivation of these new variables. 

5.3 The Fluctuations Index 

Instability simply refers to short term fluctuation of exports from thei r trend expected value. The main difference in the calculation of instability indices lies in the method of trending used in the approach. The most commonly used methods of trending include moving average, linear trending and exponential trending . All of these have been used by different researchers in past literature nonetheless no harmony was reached in the derivation of trends and/or indices. 

The absence of a generally accepted instability index has forced many researchers to resort in to the development of different indices. Some researchers have tried to use 
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more than one instabil ity index and though their results were the same from using 
different indices, the differences lie in the magnitude and significance of the pa rameters 
of the instabi lity and the explanatory power of the index. 

The moving average is one of the most widely used methods in the literature. Many 
prefer its flexibility, ease of computa tion, ability to accommodate different trends, abili ty 
to distinguish between rise and fall and ease to use the index. The_ use of linear and 
exponential trends involves the calculation of a single trend which obscures the different" 
trends that can be obta ined from the variable. Deviations in this method are calculated 
from that single trend line which undermines the possibility to adjust th rough time. The 
coefficient of va riation method is as well claimed to be a faulty measure and not a 
comprehensive one for not showing deviations from the trend very well. 

To be able to detect correct swings from the normal value, the fluctuation index that wi ll 
be employed has taken in to account the various strengths mentioned before. And it is 
given as the absolute va lue of the deviation of actual exports from the trend value. The 
trend is calculated using a five-years moving average and is given as follows. 

I{ =1.\" {-.\·5i l 

Where X ;; = ~ f X ; , J is the export earnings instability in year t, X is the ) ;=,- , t 
I 

actual export earnings in year t and X is the five-yea rs based moving average. 5) 
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This instability index is free from the effect of inflation because the export variable used 
is the rea l export earnings not a nominal one. This helps us to concentrate on the two 
factors that cause instability of export proceeds namely, fluctuation of export proceeds, 
which may be due to international price fluctuations and fluctuation of the volume of 
exports. 

Lim (1991) used three types of indices in his estimation to test the re lationship between 
export instability and economic growth. He found that the moving average derived index 
had a better explanatory power. He saw that the moving average method explained 18 
of the 24 cases, where as the linear regression and actual change less average annual 
increases methods expla ined only 17 out of 26 and 15 out of 25 changes in income 
resulting from changes in exports. 

Akpokodge (2000) used a four-years based moving average and Lim (1991) a three­
years, where as Sinha (1999) and Love (1983) quoted in Sinha used a five-years based 
moving average to trend the actual export proceeds of the countries included in their 
analysis. But Lim (1991) suggested that even better results can be obtained by using a 
larger-year based moving average. Thus considering the effect of a short and a long 
year moving average, the model used in this paper uses a five-years moving average. 
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5.4 Estimation Procedure and Results 

5.4.1 Unit Roots 

It is essential to test the existence of unit roots in the variables and hence to establish 

their order of integration, before any meaningful regression is performed with the time 

series variables. The variables used in the analysis need to be stationary and/or shouid 

be cointegrated in order to infer a meaningful relationship from the regression in the 

long run'- The cointegration relationship to be tested in this section requires al l the time 

series va riables in the model to be integrated of order one. 

Testing whether a time series data on variables used for the study is stationary16 is the 

first and most central element in time series ana lysis. The first procedure that should be 

performed is testing the stationarity of data. Empirical studies show that stationarity of 

the variables under consideration with time series data is crucial to avoid problems of 

spurious regression!7, which may give very high R2 va lue and significant t-ratios without 

true relationship among the variables. That is if non-stationary va riables were regressed 

16 A stochastic process is said to be stationary if its mean and variance are constant overtime and the value of the covariance between the two time periods depends only on the distance or gap between the two time periods and not the actual time at which the covariance is computed . In other words, If neither the mean ~" nor the covariance y" depend on the time t, then the process Y, is said to be covariance stationary or weakly stationary : 
E (Y,j =,11 for all t and E (Y,-p)(Y,., -,II) =Y, for all t and j 
!7 To see the importance of a stationary time series data, consider the following two uncorrelated random walk models: Y, = yt-1 + u,; U, - iiN (0,1) , X, = X,., +V,; V, - iiN (0,1) where U, and V, are assumed to be serially uncorrelated as well as mutually uncorrelated. These time series are non-stationary; that is, they are I (1) or exhibit stochastic trends. Now, let us consider the regression: Y, = ~o + ~, X, + L, since Y, and X, are uncorrelated random walk processes, we wou ld expect that the R' from this regression tends to be zero; that is, there shou ld not be any relationship between the two variables. However, this is not the case: parameter~, detects correlation i.e. spurious correlation persists even in large samples of non­stationary time series. 
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using OLS, the results obtained would be spurious which implies that the va riables have 
common trend in time and they may not have a long run economic implication or ca usal 
relationship. For the classical regression model to hold all the variables involved in the 
regression must be stationary. 

To circumvent the problem of spurious regression that may arise from making 
regressions of a non-stationary time series on one or more non-stationary time series, 
we have to transform our data in to a stationary series. The method applied to 
transform is differencing and detrending the non-stationary series. Thus a time series 
may be either a trend stationary process (TSP) or difference stationary process (DSP) 
depending on whether the former or the later method is used to transform the data. 

Difference Stationary and Trend Stationary techniques are of key importance in time 
series analysis . These concepts can be illustrated using the fo llowing two regression 
models. 

Yt = ~! + ~2t + Ut 

Where Yt is the time series under study and t is the trend variable measured 
chronologically. The regression represents a TSP if one subtracts the trend, (i.e, r! + 
~ 2t ) from the equation i.e. U, = r; - /3, - /3,1 will be stationary. U, is known as a 
(linearly) de-trended time series. However, if we take the equation Yt = Yt- ! + Ut (pure 
random wa lk without drift), it is non stationary. But 6 Yt = Yt - Yt-! = Ut is a stationary 
series and a transformation of such kind is difference stationary process. 
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Therefore, we have to check the presence of unit roots in our data before we make any 
meaningful regression. Dickey Fuller (DF) and Augmented Dickey-Fuller (AD F) tests are 
the most common ly used methods to perform unit root tests. The ADF test compared to 
the ordinary Dickey-Fuller unit root test, allows the inclusion of lagged dependent 
variable terms in order to correct for serially correlated residuals. The following equation 
is used to test for presence of unit roots in the series. 

I' 
1I}; = ao +a1t + r Y,-1 + I ) 3;lI };-, +S, 

i=1 

Where ao, aj, y and Pi are parameter estimates, t is a time trend and Et is the error 
term. The number of augmented lags is denoted by p whose lag order is determined by 
minimizing information criteria . The null hypothesis of the ADF test in this specification 
is that y = 0 (the data needs to be differenced to make it stationary) and the alternative 
hypothesis is that y < 0 (the data is stationary and does not need to be differencpd). 

The test resu lts of the standard Dickey-Fuller (DF) and Augmented Dickey-Fuller (ADF) 
statistics for all the time series variables are used in the estimation of the three models. 
The estimation result can be summarized in the following table: 

72 



Table 5.1 - Unit Root tests using OF and AOF 
- --

I OF 
AOF 

With 
drift 
and Without drift With drift With drift, trend trend and trend and lag and lag With with lag 

! VARIABLE drift 1 2 1 2 1 2 I LNGDPPK -0.2482 -1. 7819 1.0757 1.0384 -0.4791 -0.4907 -1.9219 -1. 9620 LNLAB, 0.3437 -0.9 113 5.8868 4.0958 1.9448 1.8870 -0.8755 -0.8573 LNINV -1.5549 -3.1740 -0.9940 -1.0187 -1.6582 -1.3811 -3.0040 -2.6945 
: 

LNEXP, 0.9559 -1.7227 2.1926 1.5058 -0.2264 -0.5729 -1. 7774 -2 .5571 LNINSt -2.4948 -4.5371 0.2913 0.4917 -1.8074 -1.9473 -3.3439 -3.3368 LNGNXPKt -0.3488 -1.8028 0.9936 1.0019 -0 .5456 -0.4880 -1.9544 -1.9302 fj LNGDPPK, I -6.0391 -6.1539 -4 .0139 -4 .0139 -4.1738 -3.7930 -4 .2263 -3 .8906 fjLN LAB, I -5.8550 -6.5948 -0.6430 -0.3692 -3.9137 -3.0480 -4 .5200 -3 .7113 fjLNINV -6 .8882 -6.9522 -5.3060 -5.3729 -5.3262 -5.4708 -5.2520 -5.3900 fjLNEXP, -3.7023 -4 .0217 -2 .0869 -3 .7000 -2.4500 -4.13 -2.7200 -4.2600 fjLNIN St -8 .9092 -8 .9040 -5. 1617 -5.5399 -5 .2164 -5 .7649 -5.1333 -5.7736 -fjGNXPPKt -0 .4369 -1.8684 -4.2011 -3.7 11 7 -4.3425 -3.9 167 -4.3981 -4.0251 Critica l 1% -2.6241 -3.7700 -2.6256 -2.6272 -3 .6105 -3 .6156 -4.2119 -4.2191 Values 5% -1.9493 -3 .1900 -1.9496 -1.9499 -2.9390 -2.9411 -3.5298 -3.5331 

From the test result we see that the variables are non-stationary at levels but are 
stationary at fi rst difference hence the variables are considered as I (1) processes. 
According to Mizon and Hylieberg (1989) an integrated series of order d is a series that 
requires differencing d times before it becomes stationary. Thus our series requires 
differencing once to become stationary. If the time-series va riables under consideration 
were non-stationary, this taken alone implies that the variables do not have the 
tendency to revert to their long run levels. Having found that these variables are non-
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stationary, the next step is to check whether any linear combination of the variables is 

stationary (cointegrated) or not. 

5.4.2 Cointegration Analysis 

A principal characteristic of cointegrated va ria bles is that their time paths are influenced 

by the extent of any deviation from the long run equilibrium. After all, if the system is 

to return to the long run equilibrium the movements of at least some of the variables 

must respond to the magnitude of the disequilibrium. The short run dynamics is 

influenced by the deviation from the long run relationship. The dynamic model implied 

here is an error correction. In an error correction model, the short run dynamics of the 

variables in the system is influenced by the deviation from the equilibrium (Enders: 

1995). 

The coefficient of the lagged residuals in the error correction models has the 

interpretation of a speed of adjustment parameters. The larger it is, the greater the 

response of the va riable to the previous period's deviation from the long run equi librium. 

Very small va lues imply that the short term rate is unresponsive to the last period's 

equilibrium error (Ibid) . 

There are two most commonly used methods of testing cointegration i.e. The Engel­

Granger (EG) methodology and the Johansen procedure. The Engel-Granger 

methodology tries to determine whether the residuals of the equil ibrium re lationship are 
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stationary. Dickey-Fuller test is in this case, applied to test the order of integration. 

However, if the residuals from the equation do not appear to be white noise, an 

augmented Dickey-Fuller (ADF) test can be used for its assumption on the res iduals is 

looser than that of OF. 

The EG methodology can be easily implemented but has several side effects. The 

method assumes only one cOintegrating vector and is thus unable to trace more than 

one cointegrating relationship. Enders (1995) cri ticized this approach that the estimation 

of the long run equil ibrium regression using EG requires that the researcher places one 

va riable on the left hand side and use others as reg ressors . Another serious defect is 

that it relies on a two step estimator. The first step is to estimate the error series and 

the second steep is to use these generated error terms to estimate a reg ression. Thus 

we will be using the Johansen methodology which comes as rep ly to counter the 

assumption of a single cointegrating vector of the EG methodology. 

5.4.2.1 The Johansen Procedure 

The Johansen methodology assumes that there may be more than one cOintegrating 

relations in the model. This procedure relies on the use of rank of a matrix and its 

characteristic roots . The rank of a matrix is the number of non-zero characteristic roots. 

To test the number of ranks or simply the number of characteristic roots that a, e 

insignifica ntly different from zero, the procedure uses two statistics: A".,,,,. and 
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4""" statistics. 4,,,,, ... tests the null hypothesis that the number of distinct cointegrating 

vectors is less than or equal to some number r against a genera l alternative. While )',,,,, 

tests the null hypothesis that the number of cointegrating vectors is r against the 

alternative that the number of cointegrating vectors is r+ 1. If the estimated value of the 

characteristic root is close to zero, 4",,, will be smal l. 

The first step in the Johansen procedure is the test of VAR. The procedure puts the 

variables of the model by defining a vector, say Yt • where Yt is the vector of explanatory 

va rirlhles, which can be modeled as unrestricted vector of auto-regression (VAR) 

involving up to k-Iags and is given as 

)~ = A,>,; _, + A, Y, _, + .. + Ak }~ _ k +U, ........ ..................... .............. .. ...... ................. (5 .1 ) 

Where, >'; is an (nx1) matrix of va riables and each A, (A, through A, ) is an (nxn) matrix 

of parameters. U, is an independently and normally distributed n-dimensional vector 

wi th zero mean and a variance matrix of '\' 
6" 

Accordingly the vector of error correction (VECM) can be formulated from equation 5.1 

as fol lows: 

6 ); = 1,6>';_, + 1,6 >'; _, + .. . + 1, M;_,_, + m;_k + U, .... ........................ .... ............ .. .. .. (5 .2) 



I , contains information of the short run adjustment to changes in >-; 

11 conta ins information on the long run adjustments to changes in >-; 

Il = afJ ' where a represents the speed of adjustment parameters and fJ is the matrix 

of long run coefficients. 

Our models can thus be represented in the form given by equation 5.2, which simply 

represents the model to be estimated and in a contracted form as: 

Accordingly, the matrix tabulated forms of the three models (equations 4.9, 4.10 and 

4.11) under ana lysis takes the following forms, respectively. 
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Where GDPPK, LAB, INV, EXP, TEXP, INS and GNXPK refer to the variables described 

before corresponding to the three models. Before attempt ing to determine the number 

of cointeg rating vectors, under the restricted and the unrestricted cointegrated system, 

we need to determine the maxi mum lag length that will be used in the estimation. The 

use of inappropriate lag length may lead to unexpected results in the estimation 

procedure, thus we need to determine the appropriate lag length to be used before any 

further step is taken. 

There are different methods of determining the lag length to be used for the estimation. 

The PC Fiml 9.10 output equ ips us with three kinds of information criteria to determine 

the lag length ( like the AIC, the HQ and the SC information criterion). Hendry et al 

(2005) remarked that model selection criteria in the form of information criteria are 

utilized in three aspects of general-to-specific modeling: model selection after multiple 

path searches, the reduction of lag length and the choice of maximal lag length. 

The one that will be used in th is paper is based on the minimum Akaike Information 

Cri teria (AIC). According to (Wintan, 2000) AlC is an operational way of trading off the 

complexity of an estimated model against how wel l the model fits the data. AIC defines 
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the predictive log-likelihood as the sum of the prior predictive log-l ikelihood and the 

incremental predictive loglikelihood. Aside from a constant term, the AIC is simply minus 

twice the log of the predictive log-likelihood: 

where L is the log-likelihood for the model, and k is the number of parameters in the 

model. Min imizing the AIC as a model selection procedure is equi\lalent to ma>:im izing 

the predictive log-likelihood and minimizing the residual sum of squares. Large values of 

an information criterion may suggest inva lid exclusion of higher-order lags, so a 

consistent procedure using an information criterion can function as part of a progressive 

research strategy (Hendry et ai, 2005) . 

Increasing the number of free parameters to be estimated improves the goodness of m, 

regardless of the number of free parameters in the data generating process. Hence AIC 

not on ly rewards goodness of fi t, but also includes a penalty that is an increasing 

function of the number of estimated parameters. This penalty discourages over fitt ing. 

The preferred model is the one with the lowest AIC value. The Arc methodology 

attempts to find the model that best explains the data with a minimum 'Jf free 

parameters. By contrast, more traditiona l approaches to modeling start from a null 

hypothesis (Hurvich and Tsai). 

Respective lags selected for equations 4.9, 4.10 and 4.11 are thus determined using the 

minimum Arc information cri terion using the test of system reduction of lag 
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determination. From the results we find that lag 3 for the first model, lag 2 for the 

remaining two equations are appropriate. These respective lags are used for the VAR 

and cointegration test in the remaining parts of the Johansen procedure. 

Following the determination of an appropriate lag length we can determine the ;lumber 

of cOi ntegrating re lationships and then obtain the estimates of a and ,8 ' . If we find a 

rank equal to zero, it implies that there are no cointegrating relationships and that 

n (nxn) is a null matrix and no long run relationsh ips among the variables could be 

observed. 

Once we have checked that the variables are integ rated of the same order one or 1(1) 

and the lags properly determined, we can then proceed to test the number of 

cointegrating vectors. Determ ination of the number of cointegrating vectors is a central 

element in the Johansen procedure because this method basically assumes the 

existence of more than one cOinteg rating relationsh ips (unlike the EG methodology). 

Accordingly the result obtained for the three models is presented below. 
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Table 5.2 - Tests of cointegration and rank for model 1 

Ho: ~ 

rank =r A - T 111(1 - A) 1/ ~ r 

r ---- 0 4 0.6691 42.03** 
r <= 1 3 0.3634 17.16 
r <= 2 2 0.1690 7.039 
r <= 3 1 0.1023 4.103 

Am;,\ " In (Li .) AlrllCC' . 

(95%) 
-T L 

(95%) i=J'tI 

28 .1 70.33** 53. 1 
22.0 28.31 34.9 
15.7 11.14 20.0 
9.2 4.103 9.2 

'** denote the rejection of the null at 1% 

* denote the rejection of the null at 5% 

Table 5.3- Tests of cointegration and rank for model 2 

Ho: 
~ 

rank =r 1/ - r A -T1n(I -A) 

r ---- 0 5 0.636032 39.42** 
r <= 1 4 0.419457 21.21 
r <= 2 3 0.331397 15.70 
r <= 3 2 0.151368 6.40 
r <= 4 1 0.069674 2.81 

Amn " . Alran, 

(95%) 
-T L In (1- ),. ) 

(95%) ",~I 

33.5 85.54** 68.5 
27 .1 46 .13 47 .2 
21.0 24.92 29.7 
14.1 9.21 15.4 

3.8 2.81 3.8 
• * denote the rejection of the null at 1% 

*denote the rejection of the null at 5% 

Table 5.4 - Tests of cOintegration and rank for model 3 

Ho: 
~ 

rank=r II - /" A - Tln(I -A) 

r ---- 0 5 0.642945 40 .16** 
r <= 1 4 0.407445 20.41 
r <= 2 3 0.331657 15.72 
r <= 3 2 0.151563 6.41 
r <= 4 1 0.076768 3.11 

8 1 

" In (1--T I: 
)'1113\ ;=I''+l AlrllI ,· 

(95%) ..i .) (95%) 
33.5 85.81 ** 68.5 
27.1 45 .65 47.2 
21.0 25 .24 29.7 
14.1 9.52 15.4 
3.8 3.11 3.8 

,,* denote the rejection of the null at 1 % 

'"'denote the rejection of the null at S% 



In the three tables both the i'm,,, and the A"",.,. statistics clearly show that there is on ly 

one cointegrating vector. The null hypothesis of no cointeg rating vector in a VAR model 

is thus rejected while the alternative that the number of cOintegrating vectors is at most 

equal to one is retained (at 1 % in the three models). The conclusion is that there is 

exactly one cOintegrating vector in the three models or the other way that the rank of 

the matrix n is exactly one. Therefore, we can proceed to determine those uniquely 

cOin tegrating vectors, which is the next step of our analysis while using the Johansen 

methodology. 

Table 5.5- Results of cointegration analysis for model 1 

standardized (J' eigenvectors 

LNGDPPK LNLAB LNINV 
1.0000 10.7550 -2.2151 

0.0808 1.0000 -0.3965 

1.2505 -3.6070 1.0000 

-0.2760 -0.8994 -1.0848 

standardized a - coefficients 
LNGDPPK -0.0057 -0.5333 

LNLAB 0.0035 -0.0246 

LNINV 0.0132 0.7123 

LNEX 0.1369 0.4197 

Diagnostic Tests for model 1 

i~umber cf lags used in the analysis : 3 

Variables entered restricted: Constant 

Vector AR 1-2 F (32, 53) = 1.2636 [0 .2215] 

Vector normality Chi /\2(8) = 51.797 [0 .1271] 
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LNEX Constant .-
-2.8397 -59 .2460 

-0.2893 -6.0733 
-0.2165 37.4850 

1.0000 -11.2560 

-0.0954 -0.1063 

0.0002 0.0017 

-0.0892 0.1152 

-0 .1589 -0.1241 



Table 5.6- Results of cointegration analysis for model 2 

standardized j3 ' eigenvectors 

LNGDPPK LNLAB LNINV 

1.0000 2.8808 -2 .5923 

0.1774 1.0000 0.4671 

0.8562 -5 .2119 1.0000 

-1.1072 0.7203 -0 .9483 

-14.8380 43.5160 -11.2550 

standardized a - coefficients 

LNGDPPK -0 .0919 0.3680 -0 .0449 

LNLAB 0.0023 0.0121 0.0017 

LNINV 0.1052 -0 .2036 0.0136 

LNEXP 0.0641 0.1399 -0.0855 

LNINS -0 .1274 0.0682 -1.5661 

Diagnostic Tests for model 2 

Number of lags used in the analys is: 2 

Variables entered restricted: Constant 

Vector AR 1-2 F (50, 67) = 1.6356 [0.0301J * 
Vector normality Chi"'2(10) = 106.49 [0.5065J 
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LNEXP LNINS 

-1.2687 0.6167 

-0 .6800 0.1991 

0.1906 0.4195 

1.0000 0.0429 

-8.5251 1.0000 

-0 .0853 0.0039 

0.0006 -0.0002 

0.2349 -0.0009 

-0.0377 0.0015 

-0 .1229 0.0009 .-



Table 5.7- Results of cOintegration analysis for model 3 

standardized f3' eigenvectors 

LNGNXPK LNLAB LNINV LNEXP LNINS 

1.0000 3.8730 -2.9246 -1.4447 0.6368 

4.1871 1.0000 9.3663 -9.4959 4.8305 

1.0664 -8.3364 1.0000 0.7868 0.5576 

-1.0671 0.9787 -1.0394 1.0000 -0.0033 

-17.5520 54.6820 -15.5860 -9.6123 1.0000 

standardized a -coeffi cients 

LNGNXPK -0.10615 0.01801 -0.06109 -0 .10166 0.00327 

LNLAB 0.00221 0.00073 -O. OOOlD 0.00045 -0.000 16 

LNINV 0.09502 -0 .00836 0.05401 0.22759 -0 .00028 

LNEXP 0.05865 0.00544 -0.06529 -0.03422 0.00 140 

LNINS -0.05295 -0.03409 -0.98236 0.01468 0.00159 

Diagnostic Tests for model 3 

Number of lags used in the ana lys is: 2 

Variables entered restricted: Constant, dummy for policy 

Vector AR 1-2 F (50, 67) = 1.5057 [0 .0588] 

Vector norma lity Chi /\2( 10) = 102.38 [0 .0352] * 

The diagnostic tests for auto correlation and normality do not imply the problems 

impl ied by their respective null hypothesis at 1% for all of the three models. The 

second model shows the existence autocorrelation at 5% which is not a bit of worry at 

this level of significance. 
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In all of the three models the existence of a unique cointegrating vector is statisti ca lly 

supported. We now need to determine those uniquely cointegrating vectors 

corresponding to the three models. The uniquely cointegrating vectors for the three 

models under consideration should now be determined with rank 1. We now impose a 

cOintegration ra nk of 1 and obtain the ,B ' -coefficients which can be taken as a 

counterpart of the long run coefficients in our static long run equation . Thus our 

estimated long ru n equations can be simply obtained from the first rows of ,B' eigen 

vectors for the three models, wh ich take the fol lowing form: 

Model l (equation 4.9) 

LNGDPPK 

1.0000 

LNLAB 

10.755 

Model 2 (equation 4. 10) 

LNGDPPK 

1.0000 

LNLAB 

2.8808 

Model 3 (equation 4.11) 

LNGNXPK 

1.0000 

LNLAB 

3.8730 

LNINV 

-2.2151 

LNINV 

-2.5923 

LNINV 

-2.9246 
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LNEX Constant 

-2.8397 -59.246 

LNEXP 

- 1.2687 

LNEXP 

-1.4447 

LNINS 

0.61666 

LNINS 

0 .63679 



This wi ll then be followed by test of weak exogeneity for the explanatory variables. This 

is done by imposing zero restrictions on the a -coefficients. This process is very 

important to determine the form that our static long run equation will take. The fact that 

the explanatory variables are required to be weakly exogenous to fulfill the neoclassical 

regression assumption forces us to test for weak exogeneity of the a - coefficients of 

the explanatory variables. This test is done using the log likelihood ratio or the LR-test. 

The following results were obtained from the test. 

Table 5.8 - Test of zero restrictions on a -coefficients for model 1 

LNGPPPK LNLAB LNINV LNEX 

a -coefficients 1.0000 10.755 -2.2151 -2.8397 

LR - Test: Chi"2(1) 16.244 0.09144 0.36324 2.8073 

p-value [0.0001] ** [0.7623] [0.5467] [0.0938] 

**denotes rejection at 1 % 

*denotes rejection at 5% 

Table 5.9 - Test of zero restrictions on a -coefficients for model 2 

LGDPPK LNLAB LNINV LNEXP LNINS 

a -Coefficients 1.0000 2.8808 -2.5923 -1.2687 0.6167 
I 

LR - Test: Chi "2( 1) 11.613 1.6074 3.5461 3.4358 0.23193 I 
p-value I [0.0007 ] ** [0 .2049] [0.0597] [0 .0638] [0.6301] I 
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Table 5.10 - Test of zero restrictions on a -coefficients for model 3 

LNGNXPK LNLAB 

a -coefficients 1.0000 3.8730 

LR - Test: ChiI\2( 1) 17.392 3.3831 

p-value [0.0000] ** [0.0659] 

LNINV 

-2.9246 

3.8120 

[0.0597] 

LNEXP LNINS 

-1.4447 0.6368-

2.2670 0.27278 

[0.1322] [0.6015] 

**denotes rejection at 1 % 

*denotes rejection at 5% 

The test of weak exogeneity (zero restri ctions on the a -coefficients) shows that all the 

explanatory variables are weakly exogenous, and the dependent \.'3riables in the three 

models (LNGDPPK and LNGNX) are found to be endogenous. It is clearly presented in 

the PC Fiml 9.10 output with two stars showing rejection at 1%. Now, we can use 

reduced (J' coefficients to form ulate our long run equations. 

Once we establish the weak exogeneity conditions that the explanatory variables are 

weakly exogenous, we can write the cOintegrating vector in equation format by 

classifying the va riables in to endogenous and exogenous. The reduced (J' can now be 

directly used as coefficients of the long run equation. Hence, we can have our 

respective long run equations as fo llows: 

The Long run equation for model 1 (equation 4.9) 

LNGDPPKt = 59.246 - 10.755LNLABt+2.2151LNINVt+ 2.8397LNEXt 
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The long run equation for model 2 (equation 4.10) 

LNGDPPKt = - 2.8808LNLABt+2.5923LNINVt+1.2687LNEXPt - O.61666LNINSt 

The long run equation for model 3 (equation 4.11) 

LNGNXPKt = - 3.8730LNLABt + 2.9246LNINVt + 1.4447LNEXPt-O.63679LNINS t 

Now since the long run equations are already determined, we need to test the 

signifi cance of the long run coefficients . This is done by imposing a zero restriction on 

each of the coefficients, which are simply the f3' coeffi cients. This test is done to make 

sure whether ali the independent variables signifi cantly expla in the dependent variable. 

The results obtained are represented in table 5.11 below: 
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Table 5.11 - Tests of zero restri ctions on the long run parameters 

-
Model 1 

LNGDPPK LNLAB 

Coefficients 1.0000 9.2595 

LR - Test: ChiI\2(1) 6.5694 2.3277 

p-value rO.00041 ** rO .01521 * 
Model 2 

LNGDPPK LNLAB 

Coefficients 1.0000 2.8808 

LR - Test: ChiI\2(1) 3.4547 1.9214 

p-value rO.00001 ** rO.16571 

Model 3 

LNGNXPK LNLAB 

Coefficients 1.0000 3.8730 

LR - Test: ChiI\2(1) 3.3272 2.8367 

p-value rO.0018J ** [0.0921J 

LNINV LNEX 

-1.8942 -2 .5651 

7.1876 3.1 503 

rO .00731 ** rO.00591 ** 

LNINV LNEXP LNINS 

-2.5923 -1.2687 0.6167 

11.2730 7.1199 4.6229 

rO .00081 ** rO.00761 ** [0.0315] * 

LNINV LNEXP LNINS 

-2.9246 -1.4447 0.6368 

12.368 3.5461 5.6736 

[0.0004J ** [O.C0071 ** rO.Ol72J * 
**denotes rejection at 1 % 

*denotes rejection at 5% 

The results in table 5.11 for equation 4.9 show that al l the explanatory va riables 

significantly expla in long run relationships at the conventional levels of sign ifica nce (1 % 

and 5%). All the variables are significant at 1% except labor which is significa nt at 5% 

for the first model and the instability index which is signi ficant oni"y at 5% (in the last 

two models). 

The negative sign on labor is due to excessive population growth that resu lted in labor 

su rplus and negative marginal productivity of labor. Ethiopia is the second most 

populous country in the continent and with a very short population doubling time. This 

has resulted in a huge labor force that can not be absorbed by the economic capacity. 

The other main reason on the negative sign of labor may be the use total population as 
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a proxy for the labor force and tells us the fact that the labor force is not growing as a 

constant proportion of the total population, as opposed to what we assumed in the 

model. Thus the country's growth of the total population is not accompanied by growth 

in the total labor force. The estimation result for model 1 weakly suggests that the high 

population growth of the country may be catastrophic to the growth performance of the 

country in long run. 

The export instabil ity index which is introduced in the last two mOdels is found to have 

negatively affected the growth of the economy in the long run at 5%. In addition, the 

growth of trend exports has got the expected signs and significance. The result also 

shows that trend exports positively and significantly affect the growth of the economy. 

These two things combined together tell us that if exports were not to fluctuate, they 

wou ld much better contribute to the growth of the economy in the long ru n. The long 

run equation for model 3 (equation 4.11) also tells us one important fact i.e. the growth 

of exports not on ly stimulates economic growth in the export sector but also stimulates 

growth in the non-export sector, in the long run. The same is true of the fact that the 

instabi lity in the export sector is also detrimental to the growth performance of the 

economy in the non-exports sector in the long run . 

Finally, the growth of investment to GDP ratio is found to have positive and significant 

effect on economic growth in all of the models used . So investment has a vital and 
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important effect on economic growth in the long run. LNINV was found significant in all 

the three models at 1 % level of significance and with the expected sign. 

5.4.2.2 Vector Error Correction Model (VECM) 

Now we have checked the long run re lationships, and the next step wi ll be the short run 

dynamics. Although cointeg ration implies the presence of Granger ca usality it does not 

necessarily identify the direction of causality between the variables. This temporal 

Granger causa lity can be captured through the vector-error-correction model (VECM) 

derived from the long-run cointegrating vectors. The vector-error correction 

representation therefore takes the following relationsh ip 

,. 
I'l l', = a + I A, lW " - d (,8'1',., ) + U, .... ... .. ..... ... ............. .... .. ..... ............ ........ .. ". (5 .3) 

Where Yt is an n x 1 column vector of macroeconomic va riables, /', is a difference 

operator, a is an n x 1 column vector of constant terms, p is the lag length, d is an n x r 

matrix of coefficients, Ut is an n x 1 column vector of disturbances. 

The k-order VAR is constructed in terms of their first differences, the I(O) variable, with 

the addition of an error-correction term W'Yt.Jl. Incorporating the error-correction term 

(ECT) in to the equation reintroduces the information lost in the first-difference process, 

thereby allowing for long-run as well as short-run dynamics. Through the error 
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correction term, the VECM establishes an additional channel for Granger causal ity to 

emerge, a channel that is ignored by the standard Granger and Sims tests employed in 

the earlier works (Enders, 1995). The Wald test applied to the joint significance of the 

sum of the lags of each explanatory variable and the t-test of the lagged error-

correction term(s) will imply statistica lly the Granger exogeneity (or endogeneity) of the 

dependent variable. The non-sign ificance of the ECT is referred to as long-run non-

causa lity, which is equivalent to saying that the variable is wea kly exogenous with 

respect to long-run pa rameters. The absence of short-ru n causality is established from 

the non-significance of the sum of the lags of each explanatory variable. I ncluding the 

ECT term in the VECM indicates the econometric strong-exogeneity of the dependent 

va riables that is the absence of Granger ca usa lity. 

If variables are cointegrated, then tests involving differenced variables will be 

misspecified and some important information lost unless a lagged error-correction term 

is included. Therefore, we estimate the error correct ion model in which the error 

correction terms (ECT), derived from long-run cOintegrating vectors, and are included as 

independent explanatory va riables in the estimation process of equation (5 .3) in order 

to recover all the long-run information that was lost in the orig inal estimation process. 

Our equation in such form will be as fo llows: 

kill/ III 

c,gdpt = (.( 1+ )'Pt-l + IfJic,lah _i + Ii5,C,illl',_, + L y,c,exp,_i + L'l,C,iIlS'_i + £1 ..... (5.4) 
i=1 ; =1 

* The variables in small letters represent the natural logarithms of the main variables. 



The application of the Johansen method produces two types of reiationships: short-run 

dynamics and long-run causa l re lationships between the growth of rea l GDP per capita 

and the specified set of independent va riables. The long-run causal relationship is 

captured by the coeffic ients of the lagged value of the error correction term , Pt· !, whi le 

the long-run causal effects are implied by the coefficients of the lagged explanatory 

variables (in first di fference). If only the vector error-correction term (ECT) is statistically 

significant, this impl ies that the variable is weakly endogenous with respect to the long­

run parameters. Similarly, if on ly the coefficients of the lagged explanatory variables (in 

first difference) are statistica lly significant, this implies that the variable is weakly 

endogenous with respect to the short-run parameters. Fi na lly, if the lagged explanatory 

variables and error correction terms are not stat istical ly sign ificant, then the dependent 

variable is econometrica lly strongly exogenous. 

The next procedure after the assurance of the long run relationship is to determine the 

significant variables that have to enter in to our short ru n model. The pa rsimonious 

short run model is the result of Hendry's general-to-speci fi c modeling . The general 

model is usually described in an autoregressive distributive lag (ADL). General to specific 

modeling is the formulation of a fa irly unrestricted dyna mic model, which is 

subsequently tested, t ransformed and reduced in size by performing a number of tests 

for restrictions. In general-to-specifi c modeling, empi rical analysis sta rts with a genera l 

statistica l model that captures the essential characteristics of the underlying dataset, 

i.e., that genera l model is congruent. Then, that general model is red uced in complexity 
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by eliminating statistically insignificant variables, checking the validity of the red uctions 

at every stage to ensure congruence of the finally selected model (Hendry et ai, 2005), 

Therefore, the estimated result of the system of vector error correction model after 

incl uding the sign ificant variables and using OLS for ou r models is presented in table 

5,12 through 5,14 as fo llows: 

Table 5,12 results of VECM for model 1 

I Va riables Coefficients t-value t-prob 

I Constant 0,56559 2,651 0,0125 R'= 0,78 , 
i 6 LNLABt-1 8,9687 1.775 0,0856 

T=37 
ow= 1.83 

" LNEXt 0.37080 3,885 0,0005 DIAGNOSTIC TESTS 

I DMpOL 0,22552 2,517 0,0172 AR 1- 2 F( 2, 28) = 1.4689 [0,2474] 
I 

ECTt-! -0,6570 -3 ,713 0,0008 
Normality Chi"2(2) = 31.334 [0,3521] 

,-
ARCH 1 F( 1, 28) = 0,18682 [0,6689] I 

i :- LNGDPt-! 0,044364 0,308 0,7598 Xi/\2 F( II, 18) = 2, 1118 [0,0768] i 

Table 5,13 - Results of VECM for model 2 

I Variables Coefficients t-value t-prob , 
I 

I Constant 3.4960 3,084 0,0043 

; "' LNLABt_! 9,6838 2,345 0,0256 
I R'= 0,82 
~ LNINSt -0,039299 -1.393 0,0034 T=38 

I .:'l L~! EXP, 1.4205 4,728 0,0000 DW= 1.97 

I DMpOL 0,03 1534 0,664 0,0058 
t DIAGNOSTIC TESTS 

; ECTt-! -0,5992 -3 ,327 0,0023 AR 1- 2 F( 2, 29) = 1.5152 [0,2367] 
, 

Normality Chi"2(2)= 16,336 [0.7503] I I 
i :- LNINVt, ! 0,25577 12,232 0,0330 

ARCH 1 F( 1, 29) = 0,066856 [0.7978] 

I I 
Xi "2 F(ll, 19) = 6.4002 [0,7052J 
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Table 5. 14 - Results of VECM for model 3 

Variables Coefficients t-va lue t-prob 

Constant 4.4435 2.991 0.0054 

LI LNLABt· ! 13.645 2.961 0.0058 
R'= 0.77 

(I, LNINSt -0.052708 
, 

4.226 0.0002 
I T=38 

(I, LN EXPt 1.4049 I -3 .234 0.0029 DW= 1. 72 

DM pOL 0.027636 0.361 0.0004 
DIAGNOSTIC TESTS 

, AR 1- 2 F( 2, 29) = 1.0227 (0.3722] 

ECTt· ! -0 .6180 I 1.919 0.0642 Normality Chl A 2(2)= 7.4941 (0.0236]' 
i ARCH 1 F( 1, 29) = 0.096173 (0.7587] 

I Xil\ 2 F( ll , 19) = 17.698 (0.:)552] 
6. LNINVt.2 0.24588 

, 
-1.713 0.0468 I , 

ECTt· ! is the error correction vector and DMpol is the dummy variable included in the 

model to capture the effect of pol icy changes and to be able to compare the policy of 

the current regime with the previous two. Diagnostic tests detected no problem of any 

sort. The diagnostic tests reported on the right most column of the three tables above 

refer to tests AR (Autoregressive) which is the test for higher order serial correlation up 

to two lags, ARCH (Auto regressive conditional hetroscedasticity), normality and 

hetroscecid5ticity (XY) and each of which common ly used to va lidate that the estimated 

models have no problems of the type stated in their respective null hypothesi s. The fact 

that the stated problems do not exist is usually suggested by the absence of asterisks 

one or two in the PC Fiml 9.10 output, which usua lly happens at lower t-probi;bilities. 

The OW statistics in addition support the test that there is no autocorrelation wh ich is 

the most common problem in time series residuals. 
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The coefficient of the error correction term has got the expected negative sign with a 

magnitude of 0.657, 0.599 and 0.618 respectively for the three models under analysis . 

This value depicts a less than complete adjustment. The fig ures tel l us that about 

65.7%, 59 .9% and 61.8% of the discrepancy between the actua l and the long run 

equilibrium values are corrected every year. 

The short run estimated equations for the three models can therefore be written to take 

the fol lowing form: 

The short run equation for model 1 

i1 LNGDPPKt = 0.56559 + 0.044364 t. GDPt· l + 8.9687 MABt- l + 0.37080 t. LNEXt 

- 0.6570ECT'·1 + 0.22552 DM pOL 

The short run equation for model 2 

t. LNGDPPKt = 3.4960 + 9.6838 6 LNLABt- l - 0. 039299 6 LNI NSt + 1.4205 .1 LNEXPt+ 

0 .25577 i1 LNINVt ' l - 0.5992 ECTt-l + 0.031534 DMpoL 

The short run equation for model 3 

t. LNGNXPKt = 4 .4435 + 13.645 -" LNLABt. t - 0.052708 ", LNINSt + 1.4049 ':' LNEXP,+ 

0 .24588 L'l LNINV,., - 0.6180ECTt. t + 0.027636 DM pO' 
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The short run analysis also confirms that instability of exports significantly and 

negatively affects the growth of GDP per capita . The instability component which is 

included in the last two models is therefore found to be detrimental to economic growth 

both in the short run and in the long run. On the other hand trend exports do have a 

signi fi cant positive effect on economic growth in all of the three models considered . But 

in the degree of significance, instability is more significant in the short run than the long 

run. This is because economic agents may in the long run try to adjust and look for 

mechanisms through which they can eliminate instabilities. All other explanatory 

variables that are entered in the model explain economic growth rate are also significant 

in the short run . 

The positive and significant relationship between dummy for pol icy and economic 

growth shows that the current regime's effort to diversify exports and the trade policy 

contribute posi tively to the growth of the economy. The third model also implies the fact 

that growth of the export sector st imulates growth in the non-export sector of the 

economy, and at the same time the instabi lity that existed in the export sector harms 

the growth of the economy. This is clearly shown by the negative and significant effect 

of export instability on GDP net off exports per capita. 

97 



6. Conclusions and Recommendations 

6.1 Conclusions 

Exports do have a sign ificant positive effect in all of the three models considered. Even 

though the explanatory power of the variables (as measured by R2) is greater for the 

second model than the other two, exports also significantly and positively affect GDP net 

of exports per capita. We can there fore conclude that growth of exports do stimulate 

growth of non-exports. The reg ression results for model three support that exports n0t 

only affect economic growth directly but also indirectly by enhancing the productivity of 

othei inpClts, and this effect is large enough. 

Export instability is found to have il significant and negative effect on economic growth 

both in the long run and in the short run, wh ich reaffirms the findings of many other 

researchers who found a negative association between export fluctuations and economic 

growth. Such a negative effect is found to be stronger in the short run than in the long 

run, showing that economic agents may have some mechanisms to adjust fluctuations 

in the long run. 

Moreover, in all of the models the growth explaining variables included in the model are 

found to have explained the variation in growth of the economy, both in the long run 

and the short run. The signs of the parameters are also found as expected. 
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The fate of the export sector of the country seems to hang on five major commodities, 

which on the average accounted for 81 % of the total export ea rnings of the country in 

the period considered. Exports failed to cover import bi lls, commodity concentration 

indices revealed very little diversifications made. However, geographic concentration has 

decl ined and the country has become more open. Openness measured by the share of 

external trade in GOP has increased from 11.2% in 1964/65 to 47 .<;% in 2004/05. Many 

new export items have also been introduced in the export market (though sti ll most of 

them are primary products). The dummy for policy variable included in the model shows 

that the current regime's effort to diversify exports and the drive to openness shows a 

positive association with the growth of the economy and that the outcomes are being 

materialized. 

In summary, all of the models that are included in this study review the different 

approaches used by different researchers. The regression results obtained prove that 

exports should be expanded and its instability, which is detrimental to the growth of the 

economy, should be mitigated. 

6.2 Policy Recommendations 

Attempts to diversify exports should be made to tackle the bad effect that instabi li ty 

may have on economic growth . If exports are diversified the total earnings from the 

export sector may not be easi ly fluctuating, because a fal l in the iJ:Uhe earnings of one 
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export commodity may be backed by a rise in the other. The measure thus involves 

diversifying in to a product that the country has a comparative advantage or by 

increasing the degree of processing of raw materials (trying to process or semi-process 

those primary exports) . Diversification should not necessarily be in manufactured goods 

as the country may not initially have a comparative advantage. 

One major reason for failure to expand the range of export commod ities in the country 

may be lack of incentives to exporters. Th is may be avoided by libera lizing the export 

sector through avoiding export controls whose effects are discouraging potential 

exporters. Giving export tax holidays for new exporters, producer's income stabil ization 

schemes, avoiding licensing restrictions and exchange controls may be some of the 

measures that should be taken. 

The short run model suggests that the country should build foreign exchange reserves 

to smooth out fluctuations in the export earnings. The lack of capita l flows results from 

excessive governmental controls over the foreign exchange and capital markets. It is 

therefore essential to liberalize foreign exchange markets to arrest the ill effects of short 

run export fluctuations. 

The va rious indicators that have been used to evaluate the performance of the export 

sector in the country show underperformance of the sector in the country. Though the 

objective of the paper is not to find out the causes of export instabi lity, these indicators 
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have been claimed by many researchers as having positive contribution to instability. 

These include commodity concentration, export partner concentration, primary exports 

composition, the degree of processing of exports etc. .. Measures ~ave to be tdken to 

combat the undesired effects of them. 

Finally, an important task that rema ins to be done is to calculate the minimum threshold 

level of instability that shou ld be attained and that al lows for positive economic growth . 

The researcher encourages all future studies related to this work. 
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Annex 1-Commodity concentration index for the five major commodities (1970/71 ·2004/05) 

HIDES OF THE FIVE 
COFFEE AND SKINS OIL SEEDS PULSES CHAT COMMODITIES 

YEAR CI CI CI CI CI CI 
1970/71 0.36 0.06 0.07 0.05 0.01 0.54 
1971/72 0.57 0.10 0.12 0.08 0.01 0.89 
1972/73 0.42 0.16 0.14 0.10 0.01 0.32 
1973/74 0.33 0.11 0.17 0.21 0.0 1 0.82 
1974/ 75 0.18 0.06 0.14 0.11 0.01 0.50 
1975/ 76 0.57 0.08 0.07 0.10 0.01 0.83 
1976/77 0 .60 0.08 0.04 0.07 0.01 0.80 
1977/78 0 .79 0.09 0.02 0.05 0.00 0.95 
1978/79 0 .88 0.08 0.01 0.01 0.01 0.98 
1979/80 0.68 0.15 0.01 0.01 0.00 0.86 
1980/81 0.63 0.08 0.02 0.03 0.03 0.78 
1981/82 0 .71 0.14 0.03 0.03 0.02 0.93 
1982/83 0.19 0.03 0.01 0.0 1 0.01 0.25 
1983/84 0.67 0.11 0.03 0.02 0.03 0.87 
1984/85 0.62 0.10 0.02 0.02 0.01 0.76 
1985/ 86 0.74 0.11 0.01 0.01 0.01 0.88 
1986/ 87 0 .66 0.14 0.01 0.0 1 0.04 0.85 
1987/88 0.57 0.17 0.03 0.02 0.03 0.82 
1988/ 89 0.69 0.14 0.01 0.02 0.01 0.87 
1989/90 0.54 0.18 0.01 0.05 0.03 0.81 
1990/91 0.49 0.17 0.01 0.03 0.04 0.74 
1991/92 0.60 0.21 0.00 0.00 0.02 0.83 
1992/93 0.34 0.08 0.00 0.00 0.04 0.46 
1993/94 0.58 0.16 0.04 0.02 0.09 0.88 
1994/95 0.66 0.14 0.02 0.04 0.06 0.91 
1995/96 0.68 0.12 0.02 0.03 0.07 0.92 
1996/97 0 .66 0.11 0.02 0.03 0.06 0.87 
1997/ 98 0.70 0.08 0.08 0.02 0.07 0.95 
1998/99 0 .60 0.07 0.08 0.03 G.13 0.90 
1999/00 0.57 0.08 0.07 0.02 0.16 0.90 
2000/01 0.43 0.19 0.08 0.02 0.15 0.87 
2001/02 0.42 0.14 0.08 0.08 0.13 0.85 
2002/03 0.40 0.13 0.11 0.05 0.14 0.82 
2003/84 0.41 0.08 0.15 0.04 0.16 0.85 
2004/ 05 0.40 0.08 0.12 0.04 0.12 0.76 

PERIOD 
AVERAG E 0.55 0.11 0.05 0.04 0.05 0.81 

Source: National Bank of Ethiopia and Author's calculation using 
commodity concentration index 
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Annex 2- The share of External trade in the country's GDP 

YEAR 1964/65 1965/66 1966/67 1967/ 68 1968/ 69 1969/70 1970/7 1 1971/72 1972/73 
X/GDP 5.73 5.27 4.62 4.68 5.05 5.00 6.67 4.59 6.30 
M/GDP 6.09 7.15 7.38 6.30 7.32 6.34 6.73 7.01 6.04 

X+M/GDP 11.82 12.42 12.00 10.98 12. 36 11.34 13.40 11.60 12.34 

continued 
YEAR 1973/ 74 1974/75 1975/76 1976/77 1977/ 78 1978/ 79 1979/80 1980/81 1531/32 

X/GDP 7.893716 9.35 7.40 9.60 9.24 17 .92 11.79 10.49 7.20 
M/ GDP 7.058872 9.65 9.62 10.52 9.61 15.97 17.46 17 .54 17.93 

X+M(GDP 14.95259 19.00 17.02 20.12 18.86 33.90 29.25 28.03 25.13 

continued 
YEAR 1982(83 1983/84 1984/85 1985(86 1986/87 1987(88 1988/89 1989(90 1990(91 

X(GDP 24.85 9.074701 8.60 9.37 7.26 7.06 8.22 6.51 4.96 
M(GDP 16.93 21.16044 20.25 23.04 20.43 20.35 21.94 16.02 19.49 

X+M(GDP 41.78 30.23514 28.85 32.41 27.69 27.41 30.16 22.52 24.45 

continued 
YEAR 1991(92 1992/ 93 1993(94 1994(95 1995(96 1996(97 1997(98 1998/ 99 o 199~/Q. 

X(GDP 2.65 13 .57 10.39852 5.36 4.4 3 5.86 7.28 5.79 5.87 
M( GDP 17.19 31.10 39.50187 12.84 13.45 12.41 16.41 19.29 17.89 

X+M(GDP 19.84 44.68 49.90039 18.19 17.88 18.27 23.68 25.08 23.77 

continued 
YEAR 2000(01 2001(02 2002/03 2003/04 2004(05 
X(GDP 4.90 4.84 5.32 6.23 8.98 
M(GDP 17.85 20.93 23.84 29.70 38.51 

X+M(GDP 22.75 25.76 29.16 35.93 47.49 

Source: Author's calculation on data from Customs Authority and National Bank of Ethiopia 
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continued. - -
I 

' 1/.1 31' 
- - - .- --,--

1 
-,9~6/9? ·2.51 33.84 28.95 77.02 · 12,44 20.20 13.77 ' 16.68 14.38 37.28 - -

J -~S-:-85 1 
1997/98 5.37 25.23 256.I'H 323.85 ·21.41 ·6.60 -1.-; 0 17.19 14.85 36.50 1998199 ·13.75 -26.88 1.77 -13.73 -17.54 -30.10 16,48 ·1.26 92.74 63.39 '15.23 1999100 -5.56 0.99 ·12.04 ·5.94 10.22 17.86 '26.38 ·21.28 30.04 39.05 6.93 2000101 ·24.31 ·31.89 17.34 5.59 145.85 121.24 LlO ·9.02 -8.32 '17.50 ·10.01 2001/ 02 ----= 2Jl2.-__ . ___ ·4.09 4.73 3.39 - -24.1 7 ·25.14 291.58 286.55 · 16.92 ·17.99 ·1.28 2002j.o3 -4 .57 1.76 33.09 41.91 ·11.44 ·5.57 ·42.93 ·39.15 11.52 18.91 6.63 2003104 3.28 35 .84 36.99 80.18 -36.22 -16.11 -13.57 13.69 15.88 52.43 31.53 2004105 ·3.90 50.59 -20.17 25.10 -2.69 52.49 1.07 58.38 ·27.23 14.04 56.71 PERIOD 

AVERAGE 11.24 20.10 24.37 127.32 15.26 17.97 42.33 68.95 37.34 72.25 27.52 

Source: Customs Authority and Author's calculation 
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Annex - 4: The percentage of exports coveri ng import bills and the trade balance 

-

1 I 
YEAR .. ~ . 1964/65 1965/66 - 1966/67 1967/68 1968/69 1969/70 1970/71 1971/ 72 1972/73 1973/74 1974/75 Trade balance -17856 .00 -98641.00 -151 510.00 -91722.CO -134,375.00 -82413.00 -3965 .00 -161,210.00 17 880.0U I 57,843.00 

I 

-21,344.00 % of exports 

I 
covering 

import bIlls 94.20 I 73.74 62.52 74 .36 68.93 78.78 99.08 65.49 104.33 I 111.83 96.81 - - r---
'-~-~----r --YEAR 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 

Trade balance 
~ %Of exports 

-156,616.00 -65,738.00 -25,838.00 145,857.00 -445,560.00 -557,767.00 -1/006/203.00 81B,079.00 - 1/ 169/39 1.00 1~6,8~5.00 . 1,31.2,079.02., 
covering 

import bills 76.90 91.23 96.16 112.23 57.49 59.84 40.13 146.79 42 .89 42.50 40.66 

-- ----- ---
~----

YEAR 1986/87 1987/88 1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 - -
Trade balance 1,441 662.00 1455625.00 1,507,630.00 1 087,752.00 -1 589 465.00 -1531872.00 -2068 135.00 -3492212.00 -3814228.00 5 169 192.00 3,893,673_00 % of exports 

covering 
lInport bIlls 35.55 34.67 37.45 40.61 25.45 15.41 43.64 26.32 41.73 32.94 47.24 

YEAR 1997/98 1998/99 1999/00 2000/01 2001102 2002/03 2003/04 2004/05 2005/06 
Trade balance 5 195932.90 8 190452.00 7 683809.00 8935032.00 -11100065.00 -12380047.00 -17619309.00 -24 102916.42 -29368 174 .21 % of exports 

covering 
imDort bills 44.36 30.01 32.83 27.44 23 .11 22.32 20.91L 23 .32 22.82 

Source: MoFED, NBE and author's calculation 
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Annex -3 Geographic concentration index of Ethiopian Exports 
1985/ 1986/ 1987/ 1988/ 1989/ 1990/ 1991/ 1992/ 1993/ 1994/ 1995/ 1996/ 1997/ 1998/ 1999/ 2000/ 2001/ 2002/ 2003/ 2004/ 2005, 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 EXPORT 

DESTINATION (1978) (1979) (1980) (198 1) (1982) (1983) (1984) (1985) (1986) (1987) (1988) ( 1989) (1990) (1991) (1992) ( 1993) ( 199,, ) (1995) (1996) (199/) (199E Djibouti 0.04 0,08 0,07 0,03 0,09 0,11 0,03 0,09 l.10 0.07 0,10 0.07 0.13 0,11 0.10 O.ll 0.07 0.07 0.10 0,05 0,(16 Kenya 0,00 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.D2 0.00 0,00 0,00 O,CO 0,00 0.03 0.00 0.00 000 Sudan 0.01 0,00 0.00 0,00 0,00 0.00 0.00 0,00 0,02 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,02 0.02 0.02 0,03 U.A,R 0.00 0.00 0,00 0.00 0,00 0,00 0,00 0.00 0,00 0,01 0,01 0.00 0.01 0,01 om 0,01 om 0,02 0.01 0.03 0,03 France 0.04 0.04 0.03 0.05 0.03 0.05 0.07 0.04 0,03 0,06 0.04 0,03 0.04 0.04 0.03 0.02 0.03 0.07 0.02 0.02 0.02 Germany 0.31 0,26 0.24 0,23 0.19 0.23 0.18 0.17 0. 18 0.32 0.34 0.25 0.22 0,18 0.18 0.10 0.11 0.09 0.11 0,15 0.10 Italy 0.08 0.08 0.07 0.06 0.09 0,06 0,08 0.08 0.08 0.08 0.09 0.07 0.08 0.07 0.06 0.08 0.10 0.04 0.06 0.05 0.05 Netherlands 0.09 0.03 0.03 0.09 0.01 0.04 0.02 0.02 0.01 0.02 0.02 0.01 0.02 0.01 0.02 0,01 0.01 0.03 0,02 0.04 0.04 U.K. 0.02 0.03 0.02 n,Ol 0,03 0,12 0,07 0.05 0.03 0.04 0.03 0.03 0,03 0.02 0.02 0.03 0.04 0.02 0.04 0.03 0.03 Russia 0,04 0.09 0.06 0.06 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0,00 0,00 0.00 YU90slavia 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 U.S.A. 0.13 0.18 0.14 0. 12 0.12 0,06 0.05 0.1 0 0.07 0.06 0.06 0,10 0.08 0,04 0,04 0.03 0.04 0.08 0.05 0.05 0,05 China, P.Rep, 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.02 0.01 0.02 0.05 0.13 Japan 0.09 0,08 0.13 0.10 0.13 0.20 0.28 0.19 0.13 0,13 0.13 0, Ie 0.08 0.15 0,11 0,10 0,08 0.05 0.11 0.08 0.08 Saudi Arabia 0.05 0.04 0.07 0.06 0.10 0.08 0.14 0.14 C.08 om 0.09 0.07 0.07 0.12 0.09 0.08 0.06 0.04 0.06 0.06 0.06 
Rest of the 

World O.l.l 0.013 0.13 U.11 0.10 O.U) 0.0/ 0.11 C.l.I 0.19 0.11 0 .L4 0.24 0.24 U.JL U.Jb UAj U.44 0.3Y u .. m 0.32 Total Export 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Maximum value 0.31 0.26 0.24 0.23 0.19 0.23 0.28 0. 19 0.27 0.32 0.34 0.2) 0.24 0.24 0.32 O.JG 0.43 0.44 O.3CJ O.JH 0.32 

Source: National Bank of Ethiopia and author's calculation using geographic concentration index 

IX 



Annex 6 - Beta and Reduced beta form long run parameters for the three models 

\beta' 
GDP 

1.0000 

LAB 

10.7550 

Reduced form \beta' 
LAB 

GDP -10.755 

\beta' 
LGDPPK 
1.0000 

Reduced form \beta' 

INV 

INV 

2.2151 

LNEX 

LNEX 

-2.8397 

Constant 
2.2151 2.8397 59.246 

LNLAB LNINV 
2.8808 -2 .5923 

LNLAB LNINV LNEXP LNINS 
LGDPPK -2 .8808 2.5923 1.2687 -0.61666 

\beta' 
GNX 

1.0000 

Reduced form \beta' 
LAB 

GNX -3.8730 

LAB 
3.8730 

INV 
-2.9246 

INV EXP INS 
2.9246 1.4447 -0.63679 

Beta and reduced form beta outputs 

X III 

LNEXP 
-1.2687 

EXP 
-1.4447 

Constant 

-59.2460 

LNINS 
0.6167 

INS 
0.6368 
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