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ABSTRAcr 

The purpose 01' this paper is to anal yze the determinant or non-colTec export 

commodities. subdividing in tll two categories. namel y NCO I: I (sum 01' oil secds. chat. 

hides and skins. pulses) anc! NCOI :2 (sum or meat and meat products. rruit vegetables. 

sugar. gu ld. oil cakes, live animals. petroleum and petroleum products. bees and wax, 

other).The stud y cmploys the standard Augmented Dicky-Fulle r and Phillips "herron test 

to test the stationarity of all variables at level s and lirst di fference and the two stage 

I:nglc Granger test to check the existence or eointegration re lationship. The model was 

estimated using erro r correction procedure. 

The main lindings or the study sholY that: lirst. real efrecti ve exc hange rate is one or the 

litctors that determine both thl' long term and short krm m()\ eml'nt "I' real non-cllll,'c I 

export commodities or I·:thiopia. 

Secondly. external shock like terms or trade determines the movement o r export of non­

colTee I. 

Thirdl". GD!' is one or the important raeturs which determine the mo,'ement IClr the nun­

clll'iCc2. impl) ing that as the country's out put due to thc inllul'nce or the perlc))']nanec or 

thc agricultural sector increases. the countr)'s non-cot'iCe2 cxport commodi ties 

mo vement will increase. 

Fourthl y. exchange rate gap is one of the common ractors that determ ine movemcnt lor 

both non-co llee cxport groups. 
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CHAPTER ONE 

I ntrod uction 

1.1 lIac·I~;;.·olllld 

Accordi ng to the macro econometri c moclcl Ic)!' I·:thiopia constructed by the research 

committee of Nati onal Bank. over the past three decades the current account delicit of the 

country has steadil y widened from 1.2 percent of GOP during the 1970s to 5.g percent of 

GOP during 1980s and further rose to 6.9 percent of GOP during the 1990s mainly due to 

the sl uggish performance in exports and a surge in imports. While the cx port sec tor 

seems to improve recen tl y both in terms of quantity and type. the over alarmingly 

increasing import bill coupled with the de ve lopment in the world price. the country is 

unable to improve thc ba lance (The lllodeling committee. Na tional Bank of Ethiopia, 

2003) 

/\ccording to the report on the Uhiopian 1"conomy Vo lume V 2005/06 made by the 

I·: thi op ian Econom ic Associa tion. following the recovery that started in 2002. the va lue of 

total expo rt has increased consec uti ve ly. That is, the va lue of exports grew by 7.2%. 

and 36.6 % In li scal \ ('(I rs ~ 002 /03. and 

200412005. respec ti ve ly.Sim iiari y based on the ex port data cOlllpikd a\ Na tional l3 ank thc 

trend continucs with 18% and 20% increase in the total ex po rt in li sca l yea rs 2005/2006 

and 200612 007. respecti ve ly. As a si ngle commodity. coffee is still dominant in terms of 

it s share in the tota l va lue of export s even though it has dcclined li'om it s pace in early 

years when it was above the 50 'Yo range. 

As was the case Ic)!' total exports. the value 01' non-co lTee exports signilicantl y improved 

until 200612007 . In particula r. the I'a lue of non-cortee exports gre" bl' abo ut 19.7% in 

2006/07 while it grcII b) 10.3%. 21.8%. 28% and 27% in fi sca l yea rs 2002/O:J. 2003/04 . 

2004/05 and 2005/06. respecti ve ly. 

rhe con tributi on 0 1' the pr imary non-coffee export (NCO F1 ) commodities to the IOtal 

non-cartee ex port commod iti es is hi gher as compared to the remaining non-colTee export 

\ 
i , 
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cllmmoLiities. Particu larly they contribute 57.7% in 2006107 and 55 .5%, 62.WVo. 6-1.I'Yu. 

63.8% in li sca l years 2002/03, 200310-1. 2004/05.2005/06 to the total non-colTee export 

commodities respecti vely. These primary non-colTee export commodities grew by 8.-1% 

in 2006/07 wh ile it only grew by 4.1 %. 35%, 39.1 %, 26% in li scal yea rs 2002/03, 

2003/04 ,2004/05.2005/06 respec ti ve ly. 

Unlike the primary non-co nee export commodit), the remaining non-colTee L'xPllrt 

commodities show some mixed grov.1 h pallern. In particular the va lue or these 

commodities grew by about 39.8 % in 2006/07 while it only grew by 19.1 %,-0.3%, 

31.6%.27.6% in li scal )'ears 2002103. 2003/04, 2004/05 and 2005106 respectivel y. 

Owing to a Ifl vo rable weathe r condition. there b) a beller agricultural ou t put in thc last 

ICw years. as 1·lcll as the policy dril 'e which accords high priOl'i tv lor exports. a 

signilicant non-colTee cxport grOl.lth on average by nearl y 22 .-1% annually has been 

registered over the past s ix years period and a 22.5 % total export grOll1h v.as achieved 

in the spec ilied period. 

The mOlClllent in the international price or the non-eolTee exports was mixed . While thc 

price or some items declined (pulses, and oilseeds, I'or instance), that or others increased 

(meat and mcat products and go ld. as an exampic).The groll'th in the value or non -co l'iCe 

exports in 2006 '07 lias, thel'CI(lre. mainl\' due to an increase in the 1"lume lIr itcms 

ex ported. It is also strengthened by export proceeds !i'om the non-traditional exports or 

the country. 

Lven though export revenue sign ilicant ly increased (owing to both price and vo lume 

elfects) during li scal ) car 2006/07, it lagged behind the increase in imports bill and 

consequently the trade balance deteriorated. Simi larl y the va lue 01' export significantly 

increased 1\ ith 2 1 % in the li sca l year 200718 as compared to the 200617.This is mainly 

because or the increment in vo lume or primary export commodi ti es and initiati ves have 

been undertaken to racilitatc private sec tor participation in the expo rt trade. In this rega rd 

the gOl'Crnmcnt all'arded major exporters and have given incentives to ac hieve this 

objec ti ve. It is inte resting to note that this pattern has dOl11inated the external sec tor of 

I:thiopian cconol11), lor somc til11 e. That is no l11atter how exports improve they don't 



s~cm to calch up with imports. And onc 1.lould s us p~ct thal thi s pallcrn is likely to 

continue because as the cconom) gn)l·ls. it "ill need more imports or 1'311 materials. semi 

li nishcd and capital goods as input or production in excess or it s capaci ty to export goods 

in the I()reseeablc ruture . 

Uhiopia is a smal l open economy that heavily depend s on the rest or the lVorid far it s 

exports and imports Dr goods and se rvices. and capi ta l and financial Oows. Hence. the 

Ethiopian economy is vu lnerable to external shocks th rough the external sector channel. 

Moreover. a development in the ex ternal sec tor or the eeonomv is alsll al'kcted b\ 

domesti c economic ~n\ · ironments. Cognizant 01' such lilets. it is beli eved that obtaining 

the determinants o r non corree export commodities group by f'ormulating an econometri c 

model can ~ontributc to the ana lysis o f' export sec tor of the country 

1.2 ~illicll1('ni or ihc IJI'ohl(~1II lI .. d ohj""ih,c or ihc Sind:,' 

I' revious studies in the export sector or the country and policy optio ns hav~ been 

emphasizing on colfee product (Mellcsc . 2004 and llirhanu ,2002). This is mainly 

beeausc eorree had been the onl) dominant so urce or export procc~ds (hard currency) Illl' 

the country. Il owever, it 1·1 as established that such dcpenden~e on a single itcm lor export 

proceeds makes the countr) hi gh ly susceptible to external price shocks .Th is was seen to 

arl'ect the perlormanel' o r the economy in the past rew decades next to o il price shock as 

an external (exogenous) so urce 01' shock . For exampl e, in 1999 the terms of trade 

dcteriorated by 17 pereent mainl y due to a large l'all in the prices 01' corree (I M I:. Il) 'll) as 

cited in Nationall3ank modeling Commi llee. 2003). These problems rurther intensilicd in 

recent years result ing an average decline of 18.3 percent per annum in real export during 

2000/01-200 I /02 as compared to the 1999/00 export .The relat ive importance of co lTee in 

total export revenues has declined by 14%, II %.9%. 13%.12% and 10% during 

2002iJ.2003/.J.200.J/S.2005/6.2006/7and 2007/8 li seal years bel ow the overall average . 

.JR.lh rc spcctilel) (Nationall3ank or I' thiopia annual bulietin ). Thi s is largely due to the 

deteriorating ternlS or trade 01' C()m~C in the lIurid market. These de ve lopments illustrate 

the need lor rurther export diversilication. The country has to acqui re the capac it y to 

compete in the production or new product s with higher value added and bettcr demand 

prospects. In addition. the need to look lor a new market place may also contribute to 
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reducing the geographic concentration of the countl-y"s ex port. Understand ing this and 

given the outward orientati on our country is fo llowing. curren tl y few nclV export it ems 

beyo nd our trad itional export commodity (colTee) arc coming. Some of these non-co free 

ex port s arc expected to take over the ro le of co ffcL' as the mai n source of rorei gn currcncy 

in the coming iClI' years. Thus. it is noll' time to make ot her non-co ffee exports poin ts 01' 

di scuss ion. 

The general objeeti\ e of thi s stud y is. therefore, to anal yze the determi nant or non-cofiCe 

ex port commodities of Et hiopia via econometri c modeling of non-co lTee I (o il seeds, 

chat, hides and skins. pulses) and non-corfce2 ( meat and meat products. n'uit vege tables. 

suga r. gold. oil cakes. live an imals. petroleum and petroleu m product s. bees and "'1.\. 

other) export com modities .. 

The rationale lor modeling the non-coffce export com modities or the coun try classirying 

in to non-colTee 1 and non-CtlITee :1 li es on the folloll' ing cases: 

~ /\ s alrcadv explained in the introduct ion part , the majoritv share of the non­

co lTee export com modities is contri buted by the primary non-coffee export 

commod ities (NCOI' I ). The average con tribution of thcse commoditi es 

cumulati ve ly in the past six years was 6 1%. which is almost tllO third of the 

total non-cofJ'ce export va lues. These commodit ies arc considered to be 

primary. as they havc been se rving as a major currency sources in the past 

thrce decades nex t to co llee. The percentage cont ribution of this group is 

63% during the imperial regime. 55% during the Derg reg ime. currently it is 

about 62% .Due to this I;\C! .the analysi, uf this group can dcscribe thL' 

leatures o j' all non-co J'fec export commodities. 

~ Primary commodity markets ha ve offered an opport un ity ror much economic 

debate on a number of kcy issues. hI'S!. declining terms of trade of primary 

commoditics arc used to L'xplain the \\idcning gap bet\·\cen de\ eloping and 

de\ eloped coun trics: 



S~~ond. they are regarded as a contributing factor to the crcation of a 

structural condition of unequal exchange between a" dominating" industria l 

center and a" dominated" agrarian periphcry. And thi rd . they arc thought to be 

a so urce of ins tability. ol'wn causing linancial vulnerabilit) to forei gn 

exchange equilibria and li'agil ity to international market instituti on 

(Diakosavvas and Scandi zzo. 1991). 

,- The remaining non-collee export commodities were not give n as such 

allention in the past decades. Thcy are not persi stent (some of thelll are not 

bei ng exported. lor example oil cakes). They have nea rl y onc third share in 

th~ total non-collee export earnings. 

Thc questions that tend to be solved by thi s stud) is. to identify the real export 

determinants of nOIl-cofrce cOlllmodities of the country. 

1.3 ~i~nifi('UlU"c ui' Chc sCnd,' 

The underlying economic principle on export lies on the factors determining it and 

economic side ellects. I:or example. overvalued birr may se riously undermine the groll'th 

01' Ethiopian exports in general and non-coffee exports in particular by making loreign 

currenc), price of ~xports high . ClI~]'\ alued birr may undermi ne production of import 

substitutes because o f eheap import s. 

The reason tor quantifying the short run and long run responsiveness of different non­

eofree export 1~l etors to the non-co lTee exports include: 

I. It establ ishes 1·1 hether there is a stable long run relationsh ip between the lilctors 

and the export . If such a stable long run relationship docs not ~xisl. then the 

lilcto r docs not seem to be a reasonable 11<1) to improl'c thc countr)'s 

competitiveness on along- term basis. 

II. The estimate of the short-run dynamic provides informat ion regarding the 

immediate and m<:dium-run impacts of the factors on the export . 
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Frolll the policy point 01' vic\\', the study will shed light on what should be do ne at the 

national and rcgionalle l'cis through idel1lil)'ing the tkterminal1l s ol'the non -colf"c export 

cOlllmod i tics. 

1.4 Ullli(u(ion or (he ~(lIdy 

Modcling the non-co rl ee export commodi ties o l'the country is considercd as onc 01' the 

bcst tool s in the larmulation and implcmentation 01' po licies as they hclp in identil'ying 

possib le policy measures and their cxpected cl"kels on thc national econom),. Howevcr, 

the quality 01' the mode!"s rcsult s dcpcnds on the qualit y 01' data used in calibrating thc 

model. In thi s regard , though considerablc cflarts ha ve been made to make use 01' the 

bcst availabl e data and to ensure consiste ncy among dil'ferent data sources, the study was 

eOnlt'ollled with data coverage and conversion problems. 

With regard to data coverage. somc transac tions such as smuggling arc not capturcd by 

the Custom s Authorit). the primmI' source ol' the data . 

Concerning conversion problem 01' data, real va lues 01' all va lues o r all variables we re 

obtained by de llating their respective nominal va lues by GOP detlators owing to lack of 

loca ll y generated time se ri es data on price indiecs such as ex ports. Regarding estimation, 

si nce the sample size is not su i"li cient to employ Johansen mult ivariate app roach. the 

technique used in this particu lar modeling is two stages Engel-G ranger eo integration 

approach. And the model I'aces all the shon comi ngs o l' lenge l-Granger approach . 

1.5 O.';.;unizu(iun or (he shul,. 

Nex t to the int rod uctory part some literature re views will be addressed. In chapter three 

overview 01" the export sector pe riarmanee and market structure o r the export with the 

structure 01" general and theoretica l model wi ll be presented. Chapter four deals with 

estimation results and int~rpr~lUti()ns. Conclusions and r~commclldations o l' the ,tllth ar~ 

given in chapter II \c. 
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CHAPTER TWO 

Literature Review 

1~"'I.i.·i~·al l.i.c.· ...... ·cs 

Sangita Prasad (2000) dcvclopcd a single equation model to identilYing the determinants 

of export in Fiji . In thi s sc t up it was fo und that trad ing partncrs income and rclativc 

pri ces pi a) a central rok, Thc underlying conceptual l'ral1lc wo rk is an imperfec t 

substitu tion model. in \\ 'hich the kc) ass umption is that ex ports arc not perfect subs titutes 

Illr domest ic goods in imp\)rting countries. A di stingui shing feature of the analysis is the 

incorporation of thc erICc ts of agr icu ltural suppl y-s idc shocks in thc export cquation , The 

rcsult s show that in the long run . trading partncr's income large ly dri ves movemcnts in 

Fiji' s export s, In thc short run , exports are mainl y influcnced by changes in lae tors which 

afkct the ou tput capacity of agr icultural production. such us weather conditions and 

industrial di sputcs. as IVell as relative pri ces and changcs in fo rcign demand. 

Sol udo (1995) . in spec il \ ing the extel'llal sector ol' the "iigeriun econ \)m). disa!;grcgated 

export into three !;oods: - oil. primary commodities (mainly agricultural comlnudities) 

and manu ractured goods, Il c spccilicd exports of primary commodities as a runction or 

real GO P (a proxy lor domcstic suppl y conditi ons). real exc hange ratc and rclative prices 

of thi s category 01' export s, OI.S estimation procedure rel 'ca led that primary commod it y 

prices. real GDP and real exc hange rate arc signili can t de terminants of primary 

commodities c.s ports. 

On a test of thc eapac it) pressure hypot hes is wi thin a simultaneous cquation model 01' 

ex port perloJ'lnance or America and l3ritain. Dunlev) (1980) took a timc series regress ion 

of ex port volume on somc combination or cxport price, world markct pri ces. domesti c 

economic acti vi ty. world econo mic activity and a mcasure of thc pressure on domesti c 

capac ity. Thc study has support ed the capaci ty pressure hypothes is, finding th at ex port 

sales arc inversc " related to the pressure on domest ic capaei t\. Th,' model presenkd in 

his paper consists of simultaneous suppl). demand. and market clear ing relatiuns. The 
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demand I'unc tion relates export vo lumc (quan tit y) to export unit valuc (considc red 

cndogenous). a unit va luc 01' world trade. and to scasonal dumm) variab les. Thc suppl y 

runction relatcs cxport volumc to ex port unit va lue. domcstic price, do mcstic cconomie 

capac It )'. mcasurc 0 1' domesti c capac ity pressure, and seasonal dummy variables. 

Quartcr ly data are used to test the mode l bot h l'or the Uni ted States and for the Un ited 

Kingdom. Two stage Icast squares lias cmploved. The result s indicate' thai changes in thc 

level or capac it y pressurc, although not the Icvcl itscll~ have had a negati ve impact on 

American cxport s. No support l'or the capac ity pressure clree t was detec ted in the Briti sh 

case. I're li mi nary regress ions indicated the presence or seri al correlation among the 

disturbances o r sevcral cquati ons. To deal with this problem the modcl was re-es timated 

assumi ng that the error tcrms l'ollc)\\ a lirst-order autoregress ive pallern. The es ti mation 

technique cmplol'cd is Sargan two-stage proeedure.The result shows the suppl y price 

elasticities arc estimated as 1.09 Ic)l' the United States and 1,45 l'or the United Kingdom: 

both arc stat istical ly signi lieanl. 

Goldcr ( 1989) has modeled the Indian cxport pcrlormancc in engineering products. I lis 

l'oeus or analys is was on the erfeet o r productivi ty increase on ex port pcrl'ormancc 

proxied by total rac tor product ivity ('1'1'1' ). Other cxplanatory variables included in the 

mode! \\l'l'l' clIlllulati\c output (as a IllL'C\surc ol'lcarlling). c.\changc rah:. \o\orld lkmand. 

domestic demand pressure and trend. TFI' index was considercd to measure 

technological progress on the overal l e J'li eiency or resources while cumulative output 

measurcs the lea rn ing process such as product design, deli very time. aner sa les services. 

marketing and packing. World demand and domcstic demand pressure werc used to 

contro l export perl()rmancc I'rom the dcmand and suppl y side. rcspccti'·ely. A trcnd 

variab le \\ 'as taken to capt ure the inllucncc or some omittcd var iable. 

I'he export detcrmination model dc ve loped by Golder ( 1989) was dilTerent rrom other 

studies. \\'hi ch mainly concen trate on export demand function and those. which attempt to 

estimate the cxport demand and export supply runction in a simu ltaneous equatio n 

li·<llllework. lie argucdthat these st udies yield biascd estimate or the parame ters since the 

suppl y side was not taken into accou nt in the lo rmer case. His wo rk . on the other hand. 
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incorporated both the demand-side and supply side determina nts 01' expo rt performance 

in thc same rcgression equation. Us ing a single eq uation he estimated the model and 

round a significant positive el'feet or exchange rate and world demand pressurc, The 

coe fJi cient of TF I' was found out to bc pos iti ve but insignificant. The coefJic ient or 

cumulative output was positive and signili cant though domestic demand pressure was 

insigni licant with a correct negative sign, 

(Joldstein and Khan (1 978) ha l'e introduccd tll'O relativcly simple modcls 01' C\port 

dcmand and export supply equations and then estimated them simultaneously so as to 

eliminate any bias arising rrom the two-way re lationship or export quantiti es and export 

prices, Thcy have construc tcd two types or models ror both cxport quantity and price 

determination based on whether the depcndent I'ariables (cxport quantit y and price) 

adjust instantl" to the elTcel o l'the explanatory variables as: equilib rium and disequilibria 

models, Thc) have cstimated both the cquilibrium and di scqu ilibria model s Ic)!' eight 

countries namcly 13elgiu m. France, (Jermany. Italy .l apan, Nethe rl ands. Un ited Kingdom 

and Un ited states, The estimation method they used was Full information Maximum 

l-i ke lihood (F IMLl-l), They have round greater than one price elasti city l'or six of the 

eight countries in the disequilibrium mode l indicating a fairl y large response of exports to 

change in relative price, 

IlrOl'lnc (1982) has cr itici/cd the (Joldstein and Khan (1978) dynamic t\lo-equation 

model of export suppl y and demand arguing that the Goldstcin and Khan models arc 

inappropriate lur the smal l open econom ics both on theoretical model and empirical 

application, Thc source of their critics is the adjustment mechanism for price and 

quantity. According to (Joldstein and Khan ( 1978) export quantities are assumcd to adjust 

to discrepancy between "orld des ired demand in the eurrelll period and the actua l Ilow 

of exports in the prcI'ious pcriod. while the price oJ' exports is assumed to adj ust to 

conditions or excess SliPI'll. implying that export quantities arc demand determined and 

export prices are supply determined. 
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Ilo\w\~r, according to ISro\lnc (1982), th is disequilibria specification is clearly not that 

or the small open econom ies (SOl :) t110del in which exporters are pri~e takers. Rather the 

export quantities adjust to\\ards suppliers' des ir~ "aluc, while ~xport p ri ~e va ry in line 

\li th d~mand conditions: I Ie l(llInd that alth()ugh the lit o l' the CiK (Goldstein & Khan) 

l110del is good , the paral11eter values arc implausibl e. The SOt: would suggest a p~rrect 

competition on world markets ' and since it sugges ts a low va lue or the non traded sector, 

it is small re lati ve to thc total. l lence a change in export prices will not elic it a large 

supply r~s ponse because ol' thc rclat ivc unava ilabi lit y of' factors 01' production li'Om the 

non traded sec tor. 

;\ccording to thc _'stimdlcs obtained il) llr()\o\ ne (I ()M2) model. neither \ "riation in 

ex ports quantiti cs nor \\ orld income has any significant direct c lTect on cxport pri ces. 

Furtherl110re the estimates for thcir model indicate that va ri ations in export quanti ti es are 

main ly determined by va riation in the arguments arfecting suppl y, 

I.ord (I 9B'i) criticized the CO l11l11 on model ing literatures on pricc rormati on cO l11modity 

markets since these models lacked theory-consistent cconomctric model s in their 

dv nal11i c spec ifi ca tions. lie contended that commodity market model s that ha\ 'e uscd the 

reduced It)],]ll or the sys tcm or equations will be unrclated to the separatc es ti mates or 

parametcrs in the orig inal structural 10rl11 of the sys tel11 o r equations. The autho r claimcd 

tha t since production olien has a great lagged response to price changes than does 

consump ti on in commod ity markets, it is unclear whe ther pa rameter esti mates o r the 

supply Hnd demand funct ions in the system sati sry the dynam ic stab ility conditions of the 

resulting cobweb model \\ hen the price 01' the commodity is obtained rrom the reduced 

1(>rIll o r the model. 

The modeling strategy designed by Lord depart s from the usual modeling practices by 

providing separate estimates of' the suppl y and demand component s in coml11od ity 

markets, and by using those parameter esti mates to ddermine the stead} statc dynamic 

cq uilib rium solution ror markct prices, In hi s modeling strategy, although H common 

framcwork is applied to the eharacterinlti on of the underlving data generati ng process in 

cOlllmod it ) markets, the inherent fu tures o r each eOlllmodit y markets arc retained. 
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According to hi s strategy he asse rt s that commodity markets dirfer Ii-om one another in 

terms or degrees o r compet itions that preva il among buye rs and se llers, the extent of 

market li-agmentation and whcther therc arc close substitutcs_ In addition , market 

conditions give ri se to dilTerent rorms or competit ions_ 

I k Ic)]'mulated the d) namic relationships that characteri zed the adjustment processes or 

consumers and producers in markets towards their steady state equilibrium solution. He 

applied the general spee iri eation or the model to scven major traded commodities sueh 

as coffee, cocoa, mai ze, soybeans, cotton, sugar, and copper. These products are 

representati ves of the major international traded com modities. He formulated the 

equilibrium relationship between consumption and demand changes by a co integral 

process of thc time series 01' these va ri ab les. The adjustment process of consumption to 

income changes was represen tcd b) the Cl'ror correction mechani sm (I', CM) IIhich 

corrects disequilibria that ar ises in thc inter-temporal adjustment process between these 

co integrated variables, Fi nally alier he estimated the equations using Two Stage Least 

Square method ror the scven com moditi es mentioned above, he lound , on average, that 

the seven eommoditics have unitary income elasticity o r demand , What he observed rrom 

the indil'idual elasti ci ti es is that since thcy va ried from commodity to commoLiity, 

generalization about elastici ty on the basis or an average would be misleading, Lord 

compared hi s estimates obtai ned in equat ion with other authors, I'or instance, Ak iyama 

and Dunkan (1892) andll wH ( 1985) lound 0.45 whil e Lord (1989) obtained 0.6, which 

are vi rtuall y similar, On the other hand, he got the price elasticity or demand lor all the 

commoditi es significant ly less than one, the average elasticity for commoditi es be ing -

0,25 and thi s is compatible with Il wa (198 5), al though it is somc what lower than that 

estimated by Adams and l3chrmHn (1976 ). 

13y the same token, on the production side or the model. Lord (1989) has identi li ed that 

the lag di stri butions arc closely associated with the gestation period between the planting 

deci sion and harvesting or agricullllral cOlllmod iti es, I:or example, the gestation period 

lo r co nee is 3--1 ),ears, The suppl ) or these commod ities can on ly be increased in the 

short run by the ex pansion or output through yield improvement. In contrast. over 90 
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percent or the tota l response orthe suppl ) ol'maize and soybeans occurs within two years 

or a pri ce change, /I trend , 'ariable , L1 sed to capture va rious Ilmns or producti, it) 

impro vcments and institutional policics ori ented towards inlluencing producer decision, 

\Vas l'ound to be signifi ca nt in all commoditi es except cotton, 
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CHAPTER THREE 

Model specification and explanation of variables 

3.1 Ovet"'ic", ni Rl: IJCJI'i.s l·c.·io.'IIUIII(·C nlld J't'IIl.·I .. ci. Si.· .. d ... ·c 

ni ihc l~xIJn.·i f'ommndiiics 

The export sector has played an impo rt ant ro le to bring about rapid economic growth in 

de ve lopi ng countries . II (men:r. most o r them large ly depend lor thei r source 01' currency 

earn ing on a singlc product or a vcr) narrow range or low va lue products, mostly 

ag ri cult ura l commodities and minera ls. Il as ica ll y these traditional exports lace limited 

demand due to their lo w- income elasticity. 

Likewise. the Ethiopian commodi ty export sec tor is basica ll y characteri zed by the 

dominalll share o r agricultura l ral\ commodit ies in generating the greater proport ion or 

the export earning or the counll'). I'hese expo rt commodities together hal c accounted J(Jr 

about 90 percent o r the total merchandi se export ea rning. The major expo rt items, in 

order or their signifi cance in the total commodity export va lue include corree. hi des and 

ski ns. oil seeds, pul SeS, chat. rruits and vegetables. Export or chat has become among the 

most important itcms in the post relorm periods. 

Since agricu lture. in gcneraL is undcr the vagar ics ol' nature . particularly in the Eth iopian 

case. the high concen trat ion on non-traditional export goods resulted in an unstab le 

export perlormancc. What is morc. the sec tor is highl y susceptiblc to the erra ti c naturc o r 

prices and unpredictable demand in the in ternati ona l market. 

The total amoun t o r export va lue in 197017 1 was 4 17. I I million Birr. It has stcadil y 

inc reased to 1.331.76 million 13irr in 1978179 . In the yea r I991 /92. however. flu ct uated 

and reae hcd 31g mil lion Il irr. Aner the relorm period i. c. 1991 19~. export earillngs 

inneascd "ith little Iluctuations and recorded IO,.J 58 millioni:3 irr in 2006/07. 
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According to Shif'era w ( 1995) as cited by Mehiret (2006), in 1942 merchancli se ex port 

was va lued at 66 milli on Birr. In the 1950s. earnings from merchandi se ex ports increased 

quite eonsiderabl) and ",eragcd about 1·13 million Birr. During the period 1960 to 1974. 

expo rt s steadily increased II ith a\ 'eragc gnl\\ th o f' g.g3 perccnt pcr an num rising I'rom 

194.6 million Birr in 1960/61 to 556.5 mill ion Birr in 1973174.Start ing li'om 647.45 

million Birr in 1974175 . the export earning inc reased to 1.338.53 mi llion Birr in 1978179. 

In the 1980s ex port earni ng declined and reached 279.03 million Birr in 199 1/92. 

(Mehiret 2006) 

Alk r the relorm period (pos t 1992). the nc\\ gove rnment made a new policy to promote 

the export sec tor . These include the abo liti on of tarif'f's and incenti ves to cxporters. In the 

post 1992 peri od. cxport has increascd li'om 949 mi lli on Birr in 1992/93 to 10458 million 

Ilirr in 2006/07. The rate o f' gro\\1 h o f' cxport ave raged about 46 . 19 percent annually. 

(Nat ionall3ank or Ethiopia bu ll etin . 2006/07) 

Table I : Average Annual Pcrcentages Growth of' L'port 

Period Export Growth 
_._---

Impcrial reg ime (1970171 - 1973174) 13.24 
~-~-----

Dcrg regime (1974175 - 1990/91 ) 14 .66 
--.~---- --- ------ ---------- -_. ------ -'-

IY I{DI: reg imc (1 991 /92 - 2006/07) 46.19 
-- ---- ----- ---_._- ---- ---- -- - '--
The whole period (1 (nOI7 I 200(/07) 27.52 

SO l/fce: National 13unk 0 1' I:thiopia 

The maj or t~l c t o r that cont ributed to the poor performance o f' the export sector f'or the 

II ho le period is its dependence on agricultural products and lack or d iversi lication in the 

exportable commod ities. Si nce agriculture in lt hiopia hi ghly depends on fa vorab le 

weat her condition. the hi gh concentrati on 01' exported goods in agricu lture resu lted in an 

uns tabk e'port pC rl(ll'Ill'tnce. 
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Ethiopia's export scc tor is eharacteri zcd by over dcpendence on few agricultural 

products. wit h very lim ited export s or manufactured and semi-man ufac turcd goods. Thi s 

st ruct ure 01' conccnt rating on fell' agricultural com modities has not sign ificantly changed 

over time. The ac hic vements of current relo rm program arc be low expectations, as it has 

not lead to a radical shin in the structure or exports. Most of the export itcms directl v 

originatc li'o m the agricultural sec tor. Iksitks. CofTee has still rcmained to be the 

dominant export commodity. though it s sharc in thc va luc of total ex ports fluc tuates from 

time to timc. It accountcd fo r an avcragc of 48.16 percent of ex port earn ings between 

197017 1 and 2006/2007. I Ii cles and sk ins. Oil seeds. Pul ses. chat. fru its and vegetables, 

live animal s and mcat and meat products consti tuted 9.78 percent. 9.53 pen;cnt. 3.n 

perccnt. 8.47 percent. 1.47 percent. 1.26 pcrecnt and 0.98 percent, respccti ve ly. Thc 

combined sha rc or eorfee along with thc abole seven items is 83.37 percent (tablc 2). 

Thi s indicates that the dom inant shares ot' I;th iopian ex port sector arc agricult ural 

commodit ies and it confirms that the di vcrsi li cat ion of the export scctor is limi tcd to 

these agricultural ra w commodities. 

Thc abscnec of divcrsification and the hi gh depcndency on specific commodities make 

thc export sec tor to be ex posed to external shocks. Accordingly. the value ol'major ex port 

item s il uctuated rmm year to year in terms or I alue duc to the I'olatik and L'I.,."tic 

behavior or prices and un prcdictable dcmand in the international market. Similarl y, on 

thc supply side. thesc ag ricultural items are in tl uenced by a large nu mber of fac tors that 

arc endogenous to the suppl iers' production dccis ions and bchavio r. 

Although therc have been occasiona lly rc lati ve inc reases. the val ue of exports has 

declined fi'om Ilirr 1.33 1. 76 mill ion Birr in 1978179 to 318 mill ion Birr in 1991 /92 

(National Bank Bulletin) . The major reason beh ind Fthiopia's sluggish export grOll1h had 

been the reduced competiti ve ness or expo rt able. Thi s weakness ran across virtuall y al l 

ex ports and was largel y the result o r the appreciat ion or the country's real e lTectil'c 

c.:xchange rat e. 
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In thc years bcfore dCI al uati on (1974175 to 1990/91 ). the contribution of colTce to the 

va lue of total ex port has dec lined. Thus. the value of colke expo rt s has fal len rrom 87.94 

percent in 1978179 to ~9.70 percen t in 199D/91. Il mlcver. on average. eo lTee contributed 

more than 60% or total export earnings cluring the above peri od . Ilides and skins. oi l 

seeds. pul ses. chat. Meat and Meat products. Fruits & vegetab les and li ve animal s 

constituted 11 .88 percent , 2. 65 percent. 3.52 percent and 1.97 percent , D.62 percent. D.9 

perccnt and 1.97 percen t during the abovc pcriod respecti ve ly (see table 2 be low). The 

main contri buting ractors fa r the low perf'o rmance or the cxport sector during these 

periods were mainl v decline in profitabilit y and competiti vcness o r the export sec tor. ft 

lias estimated that in 1 98~. mail.e produL'lion llfTered a return of labour at least 50 percent 

hi gher than that or co nce producli on (World Bank. 1987 as ei ted by National Bank 

modeling commillee. 2003). Ethiopia's export s we re also ftlcing competiti on in the local 

markets and threatencd by il legal ex porting (Ibid). In additi on. an important fflctor 

bch ind thc decl ine of c.x port profitabililY and gro wth was thc overva lued exchange rate. 

Accordi ng to World flank es timation tak ing 1973174 - 1975176 as the base year. the rca I 

efkctivc ap preciati on of the 13irr lI 'as about 50 percent in March 1987. Low leve l 01' 

investment in the econom),. inadcquatc producer incenti ves togcthcr with a shorlage or 

lorcign cxehangc to imports o r capital goods. raw matcrial s. spare paris and bas ic 

consumer goods wcre ano ther limiting lilc tors to the cx port. 

During ( 1991 /92 to 2006/07) , co ncc has contributed on average 45. 13 percent to the total 

export earning. Ilicies and sk ins. oil seeds. pulses. chat. Meat and Meat product s. Fruits & 

vcgctabl es andli l'c animal s constituted 9.34 perccnt. 10.X2 pcrccnt. 3.79 percent and l) .'J6 

percent. 1.00 percent. 1.38 percclll and 1.1 4 percent during thc abovc pcri od respecti vely 

(sce table 2 bel ow). In 1992/93 alkr thc ncw govcrnment camc to power. the lirst batch 

or the rcf'orm measures I",cre gcarcd on deval uation oj' the Girr rrom Birr 2. 07/LJSD to 

13irr 5/LJSJ) Illlll)\\ed 1)1' subseq uent and gradua l deval ua tion. Fo ll O\li ng the deva luation 

oj' the Il irr. the gOl cl'llmcn t took major steps to dcterm inc the exc hange rate at the market 

level. Morcover. alier the dCI'a luation or the IlilT. cx port license requirements and Slate 

trade monopo lies on selected itcms lIere eliminated and C-'P0rl pri ce cont ro l 1·1 as replaced 

wi th ex port pricc ve rificati on. All export taxes were rcmoved in 1998. except thal oj' 
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con <:~ lI 'hich lias linall )' rcmovcd in 2003 owing to rapid declinc in the price o r world 

colTec price. 

During the period 1992/93 - 1999/00 tota l rea l ex port grew at annual average o r more 

than 20 [Jerccnt, incl uding abo ut 30 percen t growth in cofJ<:e though tota l export grQl.\1h 

start declining in 1999/00011 ing to a sharp dec line in co lTee ex port growth. Ilcs ides, the 

high dependence 01' exports on on~ commod it y, col'i<:e, leaves the country highly 

vul nerable to la rge terms or trade shocks. 

Overa ll. during 1991 192 to 2006/07, the export seclOr has showed recovery as manifested 

by the pos iti ve quantity gro wth rates of the principal export commodities. 

Table 2: I'erccntage share or Major Lxport items 

Thc Imperial Thc Dcrg The The Whole 

rcglnle rq,'lmc EPRDF regim' Jleriod 
No Commodity 

(J 970/7 1 - (J 971./75- (J 991/92 - (J 970/ 71-

1973/74) 1990/9 1) 2006/( 7) 2006/ 07) 
.- -- ? 0;:--- '--' I ColTee 4_. ) 6403 45 .13 48.16 

-- --
" II ides and 

10.63 11.88 9.34 9.78 
Ski ns 

:1 Oil seeds 12. 86 2.65 10.82 9.53 
----- - --

I Pul ses 12. 12 3.52 3.79 3.72 
-- -

:) Chat 0.84 1.97 9.96 8.47 
-- - - -- - ---

() M~at and 
3.38 0.62 1 00 0.98 

Meat products 

'j F ru i ts and 
9.70 0.9 1.38 1.47 

Vege tab les 
-- - - t-

1.1 4 1.26 B I .ivc animals 0.62 1.97 

So urce: i'\ ational Ilank or I·:thiopia 
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From table ~. IIC can scc that thc sharc o/" co/"lCc has sho\Yed somc Iluctuating patterns 

duc mainly to its pricc Iluctuation in thc inte rnational markcts. the global production 

situati ons in Brazil and economic activity in the trad ing part ners of Eth iopian. The 

cont ribu ti on o/" oil sceds and pulses. however. has declined dur ing thc Derg as \·\cll as the 

EI'RDF regime. The contribution o /" chat /"rom tota l export value has increased sharpl y to 

9.96 percent as compared to it s share during the Imper ial as well as the Derg regimc with 

amount o/" 9.1 ~ and 7.99 percent rcspccti vc ly. Wc can also see graphicall y the trend of 

major export items li·om 197017 1 - 2006/07 in ligure I.export o/" non-coffee I (NCO I: I) 

export commodities in ligurc 2. and export of no n- coffec 2 (NCOF2) in fig ure 3 
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Figure1. 

Value of major export co mmodities 
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Figure 2 

Export of non-coffee export commodities(NCOF1) 
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Figure 3 

Export of non-coffee export commodities(NCOF2) 
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Interaction and interckpendence of economic variab les make it nccessary that cconomic 

model s should incorporate a set of equations whi ch desc ribes the behavior of certa in 

\ ariablcs. Thi s selling of economic models has important implications lor es ti mat ion and 

inference. Quite li'cq uc ntl y in business and economic modcli ng. the process or proeesscs 

under stud y can best be represented by a series of simultaneo us eq uations. Relations 

between economic variabl es involve two way causat ion and thi s does not a llow us to usc a 

single eq uation model Il)r the description of the relationshiJl bct\leen the endogenous and 

cxogenous (predetermined) \·ariab les. i.e. we must usc a mult iple-equation model. In thi s 

regard. the lirst question that arises is: what are the consequences of applying OLS while 

there is t\lo-wa.\ causation (simu ltaneity problem). 

3.2.1 Simultaneous equation model 

(iiven the nature of economic phenomena. it is almost certain that relations be t\lcen 

economic vari ables involve t\-\lO W(]y causation: 

,. Due to obvious behavioral reason and 

,. Due to sta ti stie<i1 coinc idence (with no obvious bchavioral rcason) 

If we have a two way causation in a funct ion. this implies that the function can not be 

treated in isolation as a sing le equation model. but bdongs to a \I ide system 01' equati,)ns 

wh ich describes the relationships among al l the relevant va riables. If y= l(x) and al so 

.< =I\y). it is not adequate to use a single equation mode l fo r the desc ription or the 

relat ionship between .\ and x. We must usc a multiple equat ion Illodel. whi ch wo uld 

include separa te equations in wh ich Y and X would appea r as regressor va riabl es in othcr 

equati'''1s oj' the Illodd i\ S\ stcm describing the joint dependence of variables is called a 

"stem 01' simultaneous equations. In sim ultancous equation models (SI:M). II'C consider 

econ()mie model s lor data that arc joint I) determined b.\ t\lO or Illorc economic relations. 
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Simultaneous equation model s diner li'om si ngle equation models because in each 

simu ltaneo us equation model there are two or more endogenous variables, rathe r than j ust 

one and they consist 0 1' a sct 01" eq ua tions. 

1\ simultaneous equations mode l incorporates behavioral equations. endogenous variables 

(those whose va lues arc determined within the model) and predctermined variab les (those 

lI'hose val Lie s are determined ou tside the mode l. These vmiab les arc divided in 10 two 

categories: exogenous (current as wel t as lagged) and lagged endogenolls 

( l(o Lit soy ianni s) . 

Consider a simple simultaneous equations model o r two struct ural equations given b) : 

} ~I = a u + 01 Y:!/ + E ll 

y :!/ = Pu + PI YII + E: ] / 

...... " .. ,,' " ....... ( I) 

" . " ........ (2) 

where )'" & }'" are endogenous va riables. and [.'" & 6" " arc the error terms. 

In simultaneous equati ons model. the errors are assumed to be correlated across equa tions: 

hOllever the errors "I" the ind i, idual equations arc uncorrelatcd. tha t is. 

The introduction 01" stochasti c dependent variables to the ri ght hand side 01" equations leads 

to the violation ol"thc assumption that regressors 

are lixed (non stochastic) in repeatcd tria ls and are not correlated with the errors. 

Symbolica lly. the assumption that 

CO J' (i'" . /,' " ) = C()J' (i" . D " ) = () is ,·iolated. To show thi s: 

)'" = fill + fi , )'" + l," " 

= fio + /3, (a" + a, )'" + 6', , ) + 1: " 

= fi" + fi ,a" + /3,a, Y" + /3,[." " + 6" " 

I 
- - (fio + fi ,a" + fi ,I:" + 6" ,, ) 

1- fi ,a, 
1 

- (jJ" ' /i ,(1 ,, ) (Since Ij' " = 1,'/;" = 0) 
1- (i ,a , 



Thus : 

Cov (Y" ,D,, ) = I"' {(r" - EY,'xD" - I:'L' ,, )} 

= £I /:'[: II::! + /::!: II£'}./ :::= fJl(5l ~ + _~J..;! ;< () 
1- /3,a , 1- fi ,a, 

where " ,' = I:-L' ,,' and " " = CD,,!: ,, .Similarl y, it can be sho wn that Cov ((v" ,D,, );< 0 

Suppose we treat each oJ' the equations in a simultaneous equations model as a separate 

si ngle equation model and estimate the parameters by OLS. What arc the prope rti es oJ' the 

est ima tors'! 

The least sq uare estimator oJ'a" ignoring the J ~tet that it is part oJ' a simultancou;, eqllations 

system, is: 

a , 
I 

I (l' " x)' " - I' - ) 
_, L. __ _ 

, , 
, 

I (l' " I' )I , 
(since )', L (r" - )',) = 0) , , 

, 
I (l' " - i' ~ ) , , 
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L: 1-' " ( )'" - )" ) 
~Cl+ - _._-- ~ 

, L: (Y" - )', r 
Then. 

L!:.'f," IV:!, 

- a , + - , * IX , (S ince I': L' " )'" * 0) 
()' - )' )-

:!I 1 

Thus. the OLS esti mator a, oj IX, is biased. The same holds I(lr the OLS estimator oJ' If, iJ' 

we treat equation (2) as a scparate single cq uat ion model. 

Thc bias comcs as a result oJ' the \ iolati on oJ' one of' thc properti es 01' OLS. whi ch states 

that the least squares proccdure yields unbiased estimates provided the error term has /.ero 

mean and is uneorrl'lated II ith the rl'!~ressor \·ariables. The simultancit) implies that 

regressor \'ariablcs appearing on the ri ght hand sidc oJ' a given equation will be correlatcd 

with the corresponding residual (cndogcncity) . whieh makes OLS cstimates biased. 

Arc a and fJ cons istent cstimators') 

Lct 's chec k lora. 

(J <.r. ~ lI1d 



• , I 2:' , , 1,m - J",- = cr ,- < co where 
I ~J 'r - 1.0. , , 

Under the above assumptions we have: 

I, 1:1' J' - ('(JI '( I' 1' ) - f!.,~ ' r~'~ « ( '(1 11 ' tall l ) . 'I I ~I - '1 1 '. ~I - S , 
1- p,a, 

2, E k "y,, )' = )", ' ED, ,' = cr, ' )" ,2 < co (Since i r we cons ider eq uation ( I) In iso lation, 

then )'" is non-stochastic) 

3, 1:[.'")',/:,, )' ,,, = )'" )" ,1,'[.',/:, , = 0 f'or 1 ~ .I' (S ince I: " is i,i,d) 

Thus, L'",I'" is (weakly) stationar\', Il ) Ihe I,,,, or large numbers. 

jJ lim(D"y" IT) = Io'r.'"y., 

We have seen ea rl ier that: 

I' tim( 2>"" .1'" r) , 
flO-1 + 0" 11 

N(l\\. l'lima ,~a,+ ~ --~= a +' - ~a 
Plim\L )" ,' r} 'cr,,' (I - p,a, ) , 

Thus.a, is not consistent. Sim il arl), it can be sho" n that p, is nol consistent. 

~h·lU·h ... al iOI'1II nnd I· .~dll.·cd rOI'1II or ~I\.ll 

The slruclUral form or it St-:M can be described as: 

" ,,(3) 
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" here, 

Y ---t Endogenous, X ---t I'rcdc lcrl11i ned, u - > slochasl ic dislurbanccs 

There are C; endogenous and K predeterl11ined va ri ab les in Ihe SYS ICI11, 

In l11alrix ro rl11 : 

. \' II 

+ = 

Y (; I ' 

Thi s can be ex pressed as 

---t 13 l', + I'X, = ( ', "here [3= , I~~ , 

{3"" /i"" 

=> )' =- 13 ' I ' \' + /3 'u I .. I I 
.... ,(4), providcdl3 is nonsingular. 

The reduced 10rl11 is oblained by express ing equa lion (3) as 

In l11a1rix 10 rl11 : 

= + , - > 1', = 11 .1' , t- 1', (5) 

I' ", 

COl11paring (4) and (5), Ihe re lalion ship between Ihe siruc iural and red uced 10rl11 

paral11elcrs is: II = - 13 ' [' (Inti V, = 13 'u, 
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In Ih~ r~duccd form th~ cndogenous variab les are ex plained only by exogenous variabl es. 

Sinee Ihe exogcnous va riables are nol eorrelaicd wilh Ihe errol' lerms in thc rcduecd form, il 

is poss ible to apply OI.S melhod of eSlimalion 10 Ihe red uced 1(1rI11 10 estimaie eonsistcnt 

coeriieienls o l·l he red uced form equal ions. 
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3.2.2 Idcntification problcm 

l3y identi lication we mean ,dlether numcrical estimates or the parameters or a structural 

equation can be obtainedli'om the estimated redueed-Ielrlll eoertieicnts. 

We say a model is identilied ir it is in a unique stati stical lorm, cna bling uniquc est imates 

of its pa rametcrs to bc subsequcntly made li'om sam pic data. II' a model is not identi lied 

then est imates of parametcrs of rc lat ionshi ps bctween vari ablcs measured in samples may 

relatc to the model in questio n. or to anot hcr model. or to a mixture or models. 

An economet ric modc l is frequcntly cxpressed in thc fo rm of a system of simultancous 

equations. Thc model is said to be completc ir it contains at Icast as many independen t 

eq uations as endogenous variablcs. For idcntilication orthc entire modd. it is nccc>sar) Illi' 

the modcl to be complete and lor each equation in it to bc identili ed. 

In economet ric theory three poss ible si tuat ions ol'idcntiliabl y are di stinguished: 

1. eq uation under- identificd 

'1 I.:qualinn c:xactl) idcntilied 

3. equation OITr- idcntilied 

An cquation is under idcnti licd i I' its statistical form is not uniquc. A sys tcm is under 

idcntilicd "hen onc or more of it s equations arc undcr idcntilled. If an equat ion has a 

unique stati sti eallorm we say that it is identified. A systcm is ident ilied ifall its equa ti ons 

arc identilied . It should be noted that idcnti li cat ion problems ari sc only for those eq uations 

which contain eoei'lieients IIhieh must be estimated statistieallv{from sample 

data) .ldentilieation dirticultics do not arise lor dclinitional equations. i,kntities or 

statemen ts or equili brium conditions, because suc h relationshi ps do not require 

measurement. 
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3.2.2.1 Implication of idcntilicatioll of a modcl 

Identi fication is closely related to the estimat ion oJ' the model 

I. IJ' an eq uation (or a mockl) is under ident ifi ed it is imposs ible to estimate all it s 

parameters lI,ith any econometric tcchniquc. 

2. IJ' an equation is identified. its coerficient can in general be statistically cstimated. In 

particular iJ' the cquation is e.xactly identified. the appropriate mcthod to be used l'or 

its estimation is the method o j' indirect least sq uares (ILS).On the ot her hand ir the 

equation is over identified. indirect least squares cannot be app lied. because it will 

not yie ld unique estimates or the st ructural paramcters. There are various other 

methods which can bc used in this case. such as two stage least square (2SLS) and 

i nst rumen tal vari a bles( I V) method 

3.2.2.2. Formal rules (conditions) for idcntification 

Identilical ion may be established either by the examination of the specification of the 

struc tural model or by the exami nation of the reduced form oJ'the model. 

Traditionally identification has been approached, ia the reduced form. /\Clualfy Ihe Imn 

idcntilicalion lias originall) uscd to denote the possibility (or) impossibility oj' deducling 

the , 'alLics of' the paramctcrs oj' thl' structural relations fi'om a knowledge or the rcduced 

farm parameters. Ilowevcr. we think that the reduced form approach is conceptually 

coni'using and computationa lly more dirficult than the st ructural model approach. because 

it requires the de rivat ion ort he reduced form fi rst and then exami nati on or the values oi'the 

determinant farmed rrom some or the reduced form coefficients. The structural form 

approach is simpler and marc L1seful 

Estab li s hing identification from structural form of the model 

I. The Order Con dition for Identification 

/\ necessary (but no sui'licient) cond itio n fa r identification. known as the order condition, 

may be stated in 1\\'0 diflerent but eq ui,alent ways as fallows. 
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In a model or G s imultan~ous eq uations in o rd~r Itlr an equalion to be idcntilicd. it must 

exclude at least 1\11-1 var iab les (endogenous as we ll as predetermined) appearing in the 

mode l. II' it exc ludes exactly M-I variables. the equation is just identified . II' it excludes 

more than M-I variab les. it is o\'cr idcntilied, 

In a model o r CJ simultaneous equalions. in order le) r an equation to bc idcl11ilied. thc 

number of predetermined variables exc luded I'rom the equation must not be less than the 

number 01' endogenous variab les included in thai equation less I ,that is 

K-M<:G-1 

II' K-M eC'_ I. the ~qu a ti o n is just identilied, but if K-M>G- I, it is over identilied, 

G towl numbcr 01' cndogenous \ ariables 

K =number or total variab les in the model (endogenous and predeterm ined) 

M=number or variables. endogenous and exogenous. included in a particular equal ion 

II. The Rank Condition for Identification 

The ranI-. condition states that : in a s\'ste l11 or G ~quation s any part icular equation is 

identi l i~d ir and on" irit is possible to construc t at leas t one non-zero eicterminant of order 

G- I I'rom thc eoe rli c ien ts or the va riables excluded rro m that particular equation but 

con tained in the other eq uations or the l11 ode l. 

Establishin g id entifi ca tion from th e reduced fOl"m of the model 

Similarl y there are two conditions l'or identification based on the red uced form of the 

m()d~1. an ord~r conditi on and rank co ndition. 

I ) T he Ord er Cond ition for Id entification 

The orele r condition is same as that or the ident ili cation rrom the struetu ralmodel. 
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II ) Th e Rani, Conditiun for Idcntificlltion 

Let G* stand 1'01' the num ber or endogenous variables con tained in a parti cul ar equat ion. 

The rank conditi on n1<l) be stHt ed Ci S "Jll oll s: 

An cq uatio n eOnlai ning G* endogenous variab les is identi lied i [" and only if it is possible to 

construct at least one non-zero de term inant of orde r G*- I from the rcduced fo rm 

cocfli eien ts of the exogenous (predcterm ined) variab les excl uded ["rom that part icular 

cquat ion. 

3.2.2.3 Id en tifi cati on a nd choi ec of econometric mcthod 

Identi lication determincs basicall y the choice of the techniq ue by which the mode l will be 

stati stica ll y estimated. 

T hc Reduced Form MCtl lOd or Indirect Least Squares 

The reduced l'o rm method is a singlc-eq uation method in that it is app lied to one equati on 

o f a system at a time. It is app ropri at e when the eq uat ions o l· the structu ral S) stem contain 

both predetermined and endogenous variabks among the set of cxplanator) variah les. 

provided that the cquati ons orthe sys tem arc exact ly identified. 

The reduccd form method. which is also known as indircct least squares mcthod (ILS) may 

be outlined as 1'o ll cJ\\s: 

Step l.Obtain the red uced 1(".,11 of the structural modcl by rc wri ting the eq uati ons in such a 

way that the endogenous vari abl es arc ex pressed as a fu ncti on of the predetermi ned 

(exogenous or lagged cndogenous) vari ables only. 

Stcp 2. Prov idcd that the othcr usual assumpt ions about the disturbance term of the reduccd 

- Io rm equat ions arc sat isfi ed. we apply ordina ry least squares to each eq uation of the 

rcduced-Io rm sys tem and we obtai n estimates of the rcduced form coeffi cient s. These 

coe rti cient s arc con I cntillllalh denoted b) (,reck let ter. ff 
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Stcp 3, The final step of the indircct least squares mcthod consists oj' using the est imates oj' 

the reduced form coe rtici~nt s, Jr '5 . obtained in the prcvious stage. and sol ving the system 

of coenieients' relationships (thc sys tcm oj' relationships betwecn th~ structural 

coefficient s and the reduced lorm eocrlicients may be ca ll cd system of eoerticients' 

rela tionships) lor the structural parameters, 

To illustrate the application 01 ' indirect least squares, let's assullle that the market 

mechani sm 01' a given commodity is described by the following system of simultaneous 

eq uations: 

f) = II" +u, l' + o , l' +11, 

S = h" + h,l' + b ,/I' + 11 , 

J) = S 

\I here t) Quantit), demanded, S~Quantity supplied. P- priee. Y~ineom~ . W=index oj' 

weathe r condition 

This is the structural model wh ich is mathematically complete in the sense that it contains 

thrce cquations. in threc cndogenous variablcs (D. S. Pl, The system conta ins two 

exogenous vari ables, ineollle and weather cond iti ons \I ' , The systcm is exae tl ), identilied , 

Th~ rcduced-l<lrIll mod~1. in \I hich the ~nclogenous \ ariablcs arc expressed as 1I J'unetion 01 ' 

the e,xogenous variables only. may be obtai ned by solving for P and D as: 

lIob, - a,bo (/ ,h, 
f) = + - )' + 

b, - o , ", -0, 
alb ... 

--'-----"-- I'll + \I ( I"here \I 
" , h, - (I , 

= II,", - u,a, 1 
", - a, 

C/ o - hu 
1' = - -j 

hi - (I I 

1I, h, 1I ~ - If , 
Y + - - ~ /I ' + I'" ( 1l'here \I , = ---- 1 ",- II, ' h, - a, h, - " , 

Using the co nventional notation oj' Jr ' s lor the reduced lorm coe llici ents, wc have 

f) = Jr, o + Jr ll Y + Jr ,, 1I' + \I , . 

P = J[ 20 + Tr 2 1 Y + J[ 22 HI + 1/ 2 ' 
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where: 

({obi - uJ)!) 
J[I U = ~ ~~ 

h, - II , 

C/o - h" 
ff - --­

.!D - b
l 

- o J 

_ LI '}h l 
17"11 - ~-

h, - II , 

=~-
b, - (/ , 

- olh2 
~ -

h, - (/ , 

~ 

- b, 

b, - (/ , 

Using samplc data on I), p, Wand Y, wc may apply OLS to the rcduced~rorm equations 

and obtain estimates of th\.' IT' ,' . \~ \.' Ill':'-..t suosliwll' ,ri' .\ into Illl' s:S ll'lll of cnL'nicil'llt~' 

relationships and obtain cstimates or the structural parameters as: 

, ' ( ;r,., ;r" ) (1 2 =Jr21 -,--~ 

J[ ~I 1[ 22 

h(1 _' (;r,,, ff ll ) ,I;, ~ ffll , h, _' (;r" - ~ " ) - J[ '11 "- - rr .: 2 -~ 
J[ 2(1 1[ '1 J[ ~ I ff " ff " 

The Mcu,od or Instrumental Variables 

Thc instrumcntal variables mcthod is a singlc,equation mcthod, bcing app li ed to one 

equation or the sys tem at a time. It has been de ve lopcd as a solut ion to the simultaneous 

equation bias and is appropriate lilr u\ er ilkntilied Illodels. I'he instrument,II n ,riahks 

mcthod attains the reduction or dcpendence or the random error term and thc explanatory 

I'<,riab les by using appropriatc exogenous variabks (as instrumcnts). The estimates 

obta ined rrom this mcthod are consisten t ror large samp les, although biased fo r small 

samples, 

The method or instrumental I'<lriablcs may be outlincd as rollows: 

Stcp!. Choose thc appropriate instrulllental va riables IIhich will replace thc endogenous 

variables ap pcaring as e.\planatory in thc right'hand sidc ol' thc structural cqua ti on, 

An instrumental I'<lriablc is an cxogenous \,ariable located somc where in the systcm or 

simultaneous cq uati ons which satislies the /0110\\ ing condition 
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a, Itillust b~ strongly eon'cJatcdwi th the endogenous variab le which it will replaec 

in the st ruc tural equa ti on. 

b, It Illust be truly exog~nous and hcnee uneorrclated wi th th ~ rando lll te rlll or the 

st ruc tu ral equation. 

c, It Ill ust be kas t correla ted \\ ith thc exogenous va ri ab les already appearing in the 

se t o r explanatory variables o l'the part icular struc tural equation, 

d , I r Illo re than one instrumcntal vari ablc is to be used in the same struct ura l 

equation. they mus t be Icas t eo rrelatcd with each other to avo id the dif'li culti es 

aris ing rrom mu ltico ll inear explanatory vari abl es, 

It shou ld be noted tha t \\C lllust choose as Illan) instrulllC lllal , 'ar iahks as there arL' 

endogeno us var iables in the set o r cx planato ry vari ables or the pa rti cular struc tural 

equa tion. II' the struc tu ral equa tion contains exogenous vari ables, these wil l be used as 

inst rumcntal 1'01' theill seives. 

SlCp 2 Mul tip ly the structural equation througho ut by each one or the instrulllelllal 

\'a riables (as well as by the exogenous \'a riables alread) present in it si nce these 

predetermined " Iriables arc their own ins trul11 ents) ancJ sum the eq uation over a ll 

sa ill ple observations, 

I.et·s demons trate the me thod or instrumental vari ab les using a model with one explanatory 

, 'ar iab lc. 

Application 01' ordinary least squarc to the cq uati on Y = bo + b, X, + u will yield biased and 

incons isten t esti mates ir .\', is cndogenous to the sys telll (s ince .\" , will bc corre lated \\ ith 

u ), 

To avo id th is difli culty. it sul'li ecs to know that in somc other part (equation) oCthe system 

to whic h the above relation bclongs. there is an exogenous vari able Z, which rul fi ls the 

abovc conditions. that is I., is strong l) correla teci with X ,. but not with l L l ienee. wc may 

use /. , as an inst rul11en t lor rep lacing X , in our 1(lI1ctio n, Bel'o re proceeding to thc nc"t 
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stcp. it is conven ient to cxpress the structura l equation in deviat ion form so as to eliminate 

thc constant intcrccpt h" Thus we have: 

lI'here y = (J J) .\" , = (. 1" , - .\' , ) and ¢ = (11 - 11) 

The next slep is to multi pi ) Ihe structural equation through by thc instrumental variable. 

and sum over all sample observa ti ons. 

But ~ and 7 , arc by assumption not correlated. so that Iheir expec ted value is 

~e ro.I:'( I ;1. , ) = 0. 1 knec. lie m<l) drop the lasltcrm orl his equal ion selling il cqu<ll lo ils 

zero expec tcd value. We thus oblain 

It can be sho" n that the OLS cstJmatol of ", is consistcnt. 

Two Stagc Lcast Sqmu'c (2SLS) 

II is a single cqua li on methoci. being applied to one eq uat ion or the systcm at a timc. II has 

provided sati s lilctory result for the estimatcs o r thc structural parameters and has becn 

accepted as the most importan t of the si nglc eq uation tec hniques fo r Ihe estimation or over 

idcntilicd mode ls. Two stage Icast squares, like other simultaneous equation tcchni ques, 

aillls at the elimination as Illr as possib le or the silllul lancous eq uation bias. Wc saw thai the 

so urcc or thi s bias is the ex istcnce of endogenous nl riables in the sc i 01 cx planalo)'l 

variables ort hc runction. 

Lct's dClllonstratc the 2S LS mClhod using thc fo llowing notat ion; 

I', '.\' II il l denotc cndogcnous I ariabl cs (i= I. 2 ... G) 

X ,'s II ill dcnotc exogenous lariab1cs (i ~ l . 2 .. K) 
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/i'.\ 1\ ill pres~llI the cocniei cnt , "i' endogenous \'ariablcs 

y 's will pres~nt the ~o~niei~nts oi'pJ'(:d~te rmined lariables. 

Thus the i'll structural cqua tion is 01' the gcnera l lorm 

l', = b"l~ + .. . +b,,, " l') I + fJ,"oI) }~'1 + .. . + /3,(/ " +yd X 1 + .. '+Y,A X, +J.I , 

In the lirst stagc. we apr I)' ordinary least squares to the rcduccd lorm cqua tions to obtai n 

estimates or tilL' 7[1.\ 

Usi ng the rcduccd - fa rm equations. we obtain a sct of cstimated (computed) val ues lo r the 

endogenous va ri ables r,. r. .. J:, . 

In thc sccond stage wc substitute the Y'S into the structural equations and obtai n the 

transl'ormcd function s: 

~ ~ " " 

~ = b,, )~ + , . . +b,,} " l'" + /3", " l'", + ... + /3,(i }~, +Yd X , + .. ·+y,,, X, +J.I , 

App lyi ng O I. S to the transrormcd structural cquation. we obtain thc 1S I.S cstimates o r thc 

structural paramcters. Thus. Ic)!' the si mple structural eq uation 1\ ith two ~"planatory 

I'<lriablcs: r, = b, )', + y, X , + 1/. thc transl'o rmed cq uation is )', = b, r, + y, X, + II and thc 

normal equations are: 
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The l'o rmula l'o r the 2SI.S estimatcs arc 

IL:)', )~, 
, IL: )', 1', 

h = --~-, L: )',' 
L:X/, 

L: )', )~, 
L: ) ,,1' , (L: ),' XL: )', ,1 ', )- (L: .1',)\ XL:)',)\ ) 
L:~' /' = (L:)\' xIl':J=-(f:I'/ J 
L:I',' I 

\ 

1 

I 
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3.3.1. Data Sou rees 

The data us.:d in thi s study arc obtained j'rom va ri ous sources. The main data sources arc 

the Nat iona l Ilank oj' l.:t hi opia annual reports and quarter! ) bu ll etins. Celliral Stati stical 

Agency Agri cultural Sample Surveys. United Na tions publications. Mini stry oj' Agri culture 

and Rural Development (MoA RD) reports and Minist ry o r Tradc and Industry (MaTI ) 

report s. 

3.3.2. Est imation technique 

In this modeling techniquc. the time se ri es character istics oj' the va ri ables. that IS 

stationarity and co intcgrat ion. in a llth.: cquations is considered. 

3.3.3. Unit root tests 

Time series econometric st udy is not complete without performing stationarity test on 

va ri ab les used lor the study. The li rst procedure that should be performed is testi ng the 

stationarit) oj'data. When one lIani S to construct an econometric modcl (or relation ship ) 

betllcen eco nomic variables using time seri.:s elata. test oj' stat ionarity 01' .:ac h time se ri es 

variab le shou ld be undertaken. In empiri ca l studies with time series data, stationarity o r the 

va riables under cons ideration is crucia l to avoid problems or spuri ous regress ion. which 

may give vc ry hi gh R2 value and signilicant t-ratios even without truc relationship among 

the variables. For the classica l regress ion model to hold. al l the variables in voil'ed in the 

regression must be stati onar) . 

Most time series macroeconom ic var iables arc non-stationary in which case the va riables 

1l1 11)' have consistent trend relationship rathe r than true or behavioral relations (Johansen. 

1988) 

39 



1"0 Hvoid the spuriou'i J'cgrL'ssioll prohlem lhat 111(1: arisl' li'olll regress ing a non-sta tionar) 

li l11~ scri~s on one or Illore non-s tati onar: tim e serie s. we ha\'e to apply trans format ion 

mcthods to make them stationarv. The transrormation method dcpends on whcthcr the timc 

se ri cs arc DilTcrcnce Stati onary Proccss (DSP), which is making a variable stationary by 

dincrene ing and/or Trcnd Stational,) I'l'llcess (TSP) that dea ls with making a va ri ab le 

sta tionary by dc- trending. 

Dincrcnee Stati onar\' and Trcnd Sta tillJ1a r)' tcchniques are kCI' conecpts in time seri es 

anah sis. rh~sL' C()nl'~p\ S can lk' i1ll1:-ilnltL'd lls ing the liJllo\\ing \\\0 rl'gn:s:-iiun Ill()lkl s. 

); = /i , + /i ,/ + U, 

where )' , is the ti mc se ri es under stud y and t is the trend vari ab le measurcd 

chronological I) . The regrcss ion represents a TSP ir one subtracts thc trend. (i.e. fi, + /i ,/ ) 
~ - - -

l'rom the equation i.e. ( ', = ); - /1, -/i'{ \I il l bc stat ionarv. (; , is knoll'n as a (Iincarl y) 

detrcndcd time scrics. Ill)lICIC!', ir \Ie take thc equat ion r, = ); , + { ', (pure random "alk 

wi thout dril't) . it is non-stationary . llut. ir we writ e as 6 )', = ()~ - Y, , ) = U, it bccomes 

stat ionary. We cal l such a process diflerencc stationary process. 

Thc~ l\u;':lIIcliled nic'l~e,. - 1~lIl1c~ I' C1\nl". Tesl 

1'0 lest t(lr unit ront Or the lariables.thc ,\ugmcntcd DickcI- hiller (/\1)1 ') te st procedur\" is 

em pl oyed as dese ri bcd b) I:nders () 995). The /\1) 1' te st compared to the ordinary Dickey ­

hiller unit root test. a II Oil'S the inclusion or laggcd depcndcn t va riable terms in orde r to 

correct lil r scriall ) eorrelatcd rcsidual s. The following equation is used to test lil r the 

presence or unit root in the series: 

(6) 

where 210. a I. y and /i, arc paramelers. t is a time trend and f:l is the error term . Thc number 

of augmcnlcd lags is denoted by p and it s order can be est illlated b) 1ll1l11nll/ing 

int(lI'Imliion l'\'itl'1'i" such as /\kaike or Sc hwar/ .. Thc null h) pothcsi s or the /\ DI: in this 
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spccilication is that y ., 0 (the data needs to be dillcreneed to make it stationary) and the 

alternatile hypothes is is that y -< 0 (the data is stationary and docs not need to be 

d i i'l e' reneed). 

3,3.4 Co -integration Test 

An (nx I) vec tor time series Yt is sa id to be co-integrated of order I if each of the series 

taken indi viduall y is I (I). that is. non stationary with a unit root. while some linear 

combination of the seri es a 'Yt is sta tionary or 1(0). (Ilami lton James (1994), p-57 1). When 

thi s is the case. a is ca ll ed a co- integrating I'ector. 

Co-integration means that alt hough many de l'e lopments can cause permanent changcs in 

the ind ividual e lements of Yt . there is some long-ru n equilibrium relation tying the 

indi vidual components together. represented by the linear combination a'Yt. Clearl y. the eo­

integrating vector a is not unique. lor if a'Yt is stationary, then so is ba'Yt lelr any nonzero 

scalar b ; il' a is a co- integrating vector. then so is ba . In speaking of the value of the co 

integrating I cc tOr. an arbitrary normalization must be made. sueh as that the lirst element 

or a is Llnil~ . 

Engle and Granger (1987) prol'ide the 1011011 ing delinitions of co integrati on and noted. "a 

test lo r co intcgraion can be though t of as the prc-test to avo id 'spuri ous regression". 

Time Series vari ables are said to be co- integrated if their linear combi nation is lound to be 

stationary. According to IlaITi s (1995). the economic interpretation 01' co- integration is that 

if tll'O or morc se rics arc linked to t(lnll an equilibrium relationship spanning the long run . 

then even though the scries themselves may contain stochasti c trends (i.e .. be non­

stationary) they will nevertheless move closely together over time and the difference 

bet 1-\ een them lI'i II be stable (i.e stationary)" . 

Making a va ri ab lc stationarv by dilferencing on I) gives the short -run dynamics while our 

intercst may be to knoll' a lso about thc long-run paramcters. Non-sta tionary vari ablcs can 

be stationary 111' dirrcrcncing but in dilfereneing thc variables. there will be loss or 
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cons iderab le long run information. For thi s reason the application of co integration IS 

ap propriate. 

There arc thrce main approaches to test I()r co integration. These arc the Lnglc (, ranger 

( 1987) two-stage proced ure. the .l ohansen maximum likelihood method (.l ohansen ( 1988) 

and .lohansen and.luse lius (1990)) procedure. 

The Engel -G ranger (EG) Approach 

Suppose that two va riabl es - say. Vt and 7t are believed to be integrated of order one and 

we wan t to determine whether there ex ists an equilibrium re lat ionship between the two. 

I:ngle and Granger (198 7) propose a straightro rward test or whet her two I (I) variables arc 

eo integrated ororder CI ( I. I) llr not. 

Step I : Pretes t the \ ariablcs for their order or integrati on. By delinition , co integrati on 

necessitates that the variables be integ rated or the same order. Thus, the first step in the 

anal ys is is to pretest eac h variable so as to determine its order of integrat ion. I r the 

va riables arc integrated or dirlcrent orders, it is poss ible to conc lude that they arc not eo 

integra ted. 

Step 2: htimate the lung- run equilibrium relationship. If the results of step 1 indi cate that 

bo th V, and Z, are I (1). the next step is to estimate the long-run equilib rium relationship in 

the rorm: 

In order to determine if the va ri ables are actuall y co integrated , denote the residual 

sequence from thi s equation by~, . rhus, ~, is the se ries o r the estimated res iduals o r the 

long-run elJuilibrium relati onship. II' these de viati ons from long run equilibrium are round 

to be stationary. then the VI and ZI sequences are eo- integrated or order one. 

Step 3: i:stimate the error correction mmk l. II ' the variables arc co integrated (i.e., ir the 

null hypo thes is of no co integ.ration is rejected ). thc residuals li'om the elJu il ibrium 

reg.ress ion can bc useclto es ti mate the error correcti on model. 

11 '[y, : and {ztl are C I (1, 1), the \ariablcs ha ve the ro ll owing error correcti on model: 
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u11 (i)L'I Yt-i + L, I udi)L'lZt-i + "yt (8) 

where. 

e, I = Yt-,-f3 1Z,.1 arc the res iduals from the es timation 01' the long- run equilibrium 

re lationship o r eq uation (7) 

rl1 = the parameter oJ' the co integra ting vec tor given by equation (8) 

[yt & 1;" = whi te-noi se disturbances (II hi eh Illa) be correlated wit h eac h other ) 

3.3.5 Vector Error Correction Model (VECM) 

A vec tor error correc tion model (V FeM) is a restricted V AR designed lar usc wi th non 

stationarity series that arc: known to he co integrated. The VFCM has co integration 

relations buil t into the specili ca ti on so that it rest ricts thc long- run beha,'ior "I' the 

endogenous variab lcs tn converge to their co integ rating relati onships while allowing lar 

short-run adjustment dynami cs. The co integration tcrm is known as the error co rrec ti on 

term since: the de\' iat ion rrolll long-run equilibrium is corrected gradually thr()u ~h a se ri es 

of partial short -ru ll adjustmen ts, 

If"miables arc co integrated. then tests in vo lving dilTercneed variab les will be mi sspee ili ed 

and some important inlannation Illst unless a lagged error-correc tion term is included , 

Therefore, we estimate the error correction modcl in whi ch the erro r correction terms 

(IT T ). elL-rived from long-run co integrating vec tors arc included as independent 

cx plamllol') \ ariables in the estimati on process to rceo ve r all long-run inlanna tion that IVas 

lost in the ori ginal estimation process, 

Let )', & I , arc belie, cd to hale" si lllLtit unell us rclatiomhip and the lirst rclati l1n ,hip is 

gl\ cn as: 

): = Po + P,/., + e, 

Assuming that the abo, 'c equation is co integrat cd lI' ith it s non-stationary var iablcs. 

rhl' s\ stem can be \.\ riltl'n as' 



II here ~, I is thc error corrcetion lcrm: I' is the di sturbance term . 

Thc eoefli cicnt o r the lagged erro r co rrec ti on term A is the adjustment coefficient tha t 

delines the proportion by whieh long run disequilibri um independen t va riable is corrected 

in a given pc ri od or time. 

The application 01' ICC method produces two types 01' rc lationships: short -run dl mim ics and 

long- run ca usal relationships bclween the dependent I'ariables and the speci licd set 01' 

indep,'ndent var iables. The long-run causal re lati onship is captured by the eocflicient s or 

the lagged va lue o r the error co rrect ion term . ~, ' . while the sho rt -run causa l e lTec ts are 

implied b) the codlieients or the lagged ex planatory va riables (in lirst dilTcrence) I I' on ly 

the error-correcti on term (rTT) is stati stica ll y signi li cant, thi s implies that the va ri ab le is 

weak ly endogenous with respec t to the long-ru n parameters. Si milarly, ir onl y the 

eoefiieients 01' the lagged cx planatory va riab les (in lirst dirfcrence) arc statistica ll y 

signi licanl. thi s implic's th at the 1 ariabk IS II cak II ' ,'ndogenous II ith r,'speel to the short -run 

parameters. I:inall) . ii' the lagged expl anatory variab les and crror correc ti on terms arc not 

stat isticall y signilieanl. then the dependen t variable is econometri cal ly strongly exogenous. 

:1. '1 Tlu.'o".;ii.'ul .ll.nlel 1,'o"lIIl1 lucioll 

The export suppl y and demand models It)r no n-corree export commodit ies arc modeled 

1{)llolling I'rom Goldstein and Khan ( 1978). I:ranci s X.llroll'ne (1982) and l.ord ( 1989) 

3.4,1, Export Demand Equations 

" X'I l('(iI· 1)1 

(10) 

= * [REI'..'/? ]G1 * [YW }"' '" [p o la, '" ( ) a ll I 1.1('01.' 1)1 . ,' (.I{(WI)I J 'ex p El1 

I':qualions ( 10) can be rel(lrIl1ulatcd in logarithm 1'0 rl11 as 1() Ii OlIS. 
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(11 ) 

Ivh ere: 

.I, I, ",,, ,/ represent the real I alues u r nun-cu lTce c,xports (sum 01' cxport lalues ul' oil sec,k 

pul ses. chat. hidcs and skins) dellat cd by their corresponding pri ces indi ces to make thcm 

rea l variabl cs. 

RF I ~ R- Thc rea l erfec ti ve exchange rate index, 

),11 1"", ,, = The trade lIeighted average income or the trading pa rtners, 

1" 11'''''1 = An index o r the wc igh led <l l erage interna ti onal pricc ornon-colTee (Oil seeds. 

Pul ses. Hides and Ski ns and chat ) II·ith 2000/01 as base year (2000/01 100). 

The real effective exchange rate index 

Rcal elTective exchange rate is de lined as value or the nominal exchange rate (E) co rrec ted 

by the ratio orthe rorei gn price ( 1' *) 10 Ihe domestic pri ce le l'e l (1' ). i,e .. cP1'1' ~ 1': (1'* /1'), 

In thi s stud),. real e lTectil'c exchange rate is delined as the prod uct or nurninal exchange 

rate with the ratio o r the wholesa le price indices of the count ry's trade partners to the 

coun tl.,,-s consumer price index , I.e. 

RI ·TR ~ lel'*/ I' 

lI 'here I: is the nominal cxchange rate. 1'* is wholesale price indices (W I'l s) or the 

country's trade partners and I' is the countr)"s consumer price index (el'l) 

In the practical sec ti ons or many real exchange rate literatu res , the multilateral real 

cxchange rate that co nsiders thc exchange rate o r thc domesti c currency with 

respec t to the trading partners has been advocated as a more reliabl e proxy lar 

measuring the coumr)"s ex ternal competitiveness with respect to it s trade partners, 

With respect to the ma thematical lonnulatioll 01' constructing the Illultil ateral real 

exchange rate. the 1'0110\\ ing IlJrlllula has been used: 
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if liEU?, = aE . P 
f If * 

i = i 

where. 

REER, = index of rea l effecti ve exchange rate in period t l'or the home country. 

E" = an index of the nominal exc ha n g~ rate . 

1" " the price inckx of partne r i in peri od t. 

I, -­
, ~ " " " " home country in period t. 

a, = is the we ight at tached to partner i in the computation of REICR, (in terms of 

import . export or total trade) shar~ . 

1 = 1.1.. ". k re i'crs to the k trade partner countries . 

The trade weighted average income of the trading partners 

It is ve ry dil'lieult to include al l trad ing partners o f Ethi opia in the study. Theref'o re_ the 

stud y uses a thresho ld or one percent. That is, those partners ha ving trade weights (ex port 

I-import to tOlal trade) more than one percent in the se lected periods are included in the 

stud y as they sho\\' relati vel\' st rong trade re lation with the home country (Ethiopia) The 

cou nt ries and thei r corr~sponding lIe igh t arc p resent~d in the iCl ll olI ing table . 
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COUNTRY TRADI:: WEIGHT 
- - ~~ --- --- --_. 

Ikl gillm O(m l02 
- -~- - - -- -- -- - - --
Kenya 0.023 85 1 

rc:- -- -- -- -- .- --- ----- - -
France 0.04 12 19 

c-u ermany 0. 170737 

It aly 0. 129778 

Netherl ands 0.03 88 56 
-- -- -- - - - ~ 

SlI cdc n 0.0255 65 
, 

Uni wd kingdom 0.06665 1 
- - - - --
USA 0.1 03796 

--c-c --
India 0.0381 75 
~-- --- -- --- ---
Japan 0. 12 175 1 
----- -- -- - -~ -- - -
Korea 0.027727 

f-- - ~ --- -~ ----- ----- -----
Sf Arabia 0.162835 

- - -- - - - ~ - ~ ------- --- ---
Swi tze rl and 0016958 

S ource: Nat ional J3 ank 01- Eth iopia 

An index of the" eighted a verage intern a tional price of non-coffee (I' ,(NeC)!, I » 

This is obtaincd as: 

I
) _ _ l tl'I /~ lJIf) 1 + lI ' ~1 I~/I/II)I + 11'" 1~ lu"ll + 1\ " 1 ~"J(II ) I 

(\(UI- ')I -~ ~ - - - -~ - -

11 '" I 11 '::0, -t \I '" + \1 "1 

where, \I '" =The importance or the ilh non-co nee 1 ex port commodi ty for the country in 

peri od t or share of the ilh nOll -co l'l ee I ex port commodity ill the total nOIl -co iTec I ex port 

commodit ) in peri odt (scc /\IlIlCX -2) 

3.4.2 Export Supply Equations 

log . \'t\< '" I" = ,p" + ¢I log I" \ " <I, I" +,p, log n ; f ,p,. 1 II r; + ,pl log LG.\ ·, 

+ ,p; log CIIGA /~ + ,p" 10gWI.IU ; + ,p, II H A, +,p, DI'RNC()F1 , + 1-' " . .. (12) 
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XI .I(OJ' ),' = export supply or non-co/Tee commodity during the time period t (t 

t= 197017 1-2004/05) 

r/NI -; i\verage rain /~dl in period t 

The avcragc amoun t or rain the countrv oblained annuall y in peri od t. 

FN(j,' / I~ 1:.\changL' rate gap 

J:xchange ratc gap is dclined as the ratio or the dilTe rence between Paral lel 

exchange rate and Ofli cial exchange rate 10 official exchange ratc 

pcriod t. ( (pa rallcl-o fli c ial)/o rfi eial cxchangc rate.) 

RFEi\, =Rea l /ore ign exc hange avai labili ty at ti mc period t 

at time 

In th is paper the rore ign exc hangc avai lab ility in nominal terms is defined as the 

)earl) sum or export receipts. net scn icc in/lolls. net prinllc transll:rs. nel o"'icial 

transkrs and disburscments less deb t se rvice paymcnl du ring the period considered. 

LGN , =Elcctrie gcncration at time peri od t 

Thc amount or elcc tricity generated in K WII du ring thc years eonside rcd 

WL RT, =Wo rl d lendi ng rUle at time periodt 

Considering that the U.S.A., U.K .. Germany, .J apan and ""'ance accoun l lor morc 

than 95 percent or the countr) 's corrcspol1(knt accounts. Ihe \Vorld lending ra tes 

(W I. RT) series is gcncratcd as a IIcighted averagc rate ort hesc live countries. 

TT, =Terms or tradc 

Terms or trade can be said to denole the rat io between the values 01' one commod ity 

bundle in terms or another. 

j) PRNCO F 1,=Domcs ti c producti on or primary non-corrcc ex port com modi ti es 

The quanti ty or products (in ton) or the primary no n-colTce cxport cOl11l11odili,'s 

produced in the spec ilicd pcriod. 



3,-t.3 Supply demand equilibrium 

According to Morris Go lds and Moshir Khan( 1978). the export demand and the export 

suppl y eq uati ons (by eS limating Ihem simultaneo usly to eliminate any bias ari sing rrom Ihe 

tll'O ways relationship of export quantiti es and export prices) can be conSlruCled by usi ng 

t\\ O types ormodelJor both export quanlities and pri ee (de pendent va ri ables) as: 

I) E((llilibrilllll Model 

The mode l is speei Jied as 

I I;' ./ I 1;" 
og . \"'0/ ', = og .· \'« iI ', V t. r- 197017 1-2004/05 

By eq uating the demand side that arc given in ( 11 ) wi th the suppl y side given in ( 12), we 

can obtain the Jo ll owing relationship: 

log 1) ' \ II '"~ " = K " + "-, log IIIcFII, ' ,,', log )'J I ; " III " ~ /' , log FI ; + ,,' , .· 1111·; + ,, ', log I-.'C'S, 

+ "',, log UiCJA I; -t K , log II f 117; + K', log FloA, + K " log DI' /l A'COFl , + £' " ...... ( 13) 

,A - a 
where ,Ko= -Y"-' --1' 

a ; -¢, 
K =~-

, (1 ; - ¢, 
; i=3 , .. .. ,9 

log .\" I ,"'tll'~ ~ )'11 I ..1. ! log I? FJ:R, I A, log },/I'j \1"11/ I ~ \- A I log TI ; -+ )': ' JlU~ T A, log I:.:(j ./I,", + A" log I:.R ( ;,1/), 

+), log WI.Rl ; '),J L.·1, ' i., log DI'II.'V('O/-'lO, j i:" . .. .... (1 ·1) 

where , A" = ¢() + ¢, " " ,A, = ¢,K, ' i!., = ¢,"', ' A.; = ¢, + ¢,K.; , )'j = ¢,Kj + ¢j _j ;j=4 " .9 

Since the demand and supply o r export commoditi es in the casc or deve lop ing cou ntry like 

Ethio pi a is not equivalent. an adjustment 1 ~lc t or must be included in the model. l lence 

based on the Morris Go lds and Moshir Khan (1978). lo r a small opcn economy like 

Uhiopia where exporters are regarded as price lakers in the inlernational markets. ex port 

quant ities arc assumed 10 adjusl 10 the suppliers desired va lue while e.xport prices va ry in 

line \I ilh demand . 



II) DisclluilihriuJIl Model 

i\ log X , = r (l og X ,' - log X , I).r > 0 . . (15) 

~ log PX , = r (lOg X , d - log X , ) r > 0 
... (16) 

where .1', cxport quantity 

/,X , =pri cc of cOl11l11 odity ~x portcd 

Noll' substituting eq uation (1 2) into equation (1 5) and equation ( II ) into cquati on ( 16) we 

ob tain: 

log Xt Y(orl~ = Po + PI log P ' I \('J1 I ~ + p , 10g TI; + pJARF; + P , log LCN, + p , log LRCA /~ 

+ P .. log WUn; + p . log FEll , + p , log DI'RNCOFl , + p , log X (NCOF1), ,+ D" ........ (17 ) 

Po = yr/J". p , ~ yr/J, . p" = I - Y . i = 1. .. . 8 

The reduced IClrl11 lor the di sequilibria l110de l is gi vcn as 

log X ,,, Oil" = P" + P, log RICE R, + p, )''' '1.''''/11, + p , log r r, + P.I log Ala; + p, log ECA ', + 

Ph log I:RCAI; + p . WLlU ; + p , log FtA, + P'l log DPRNCOF1, + P;o log X _I + 

P, I log p ' , \( Oil' I + " ., .. . ....... ( 18) 

log 1" ,,, Oil" = 'Pu + 'P, log IlrF R, + 'P , )'11' "," I, + 'P , log 17; + 'PI log II !? /~ + 'P, log r(; ,\', + 

'P .. IDg I:R(;'·II: + 'P. 11'1./1'1; + 'Ps log FF .. I, + 'P" log DI' Ii .\ ·COrl , + PII' log.\', " 11/1" 
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Idcntification 1'1'0111 the Rcduccd Model 

Thc ordcr and !'Unk COlHlitions 

Sincc our interest is in mode ling the supply s ide. we have to in invest iga te the identitiab ly 

ol ' the lirSI reduced equation. 

Since the total number of variables in the mode l (12) less the number va riab les inc luded in 

the li rst supply equat ion (I I ) is exac tly equal to the to tal number of endogenous vari ab le 

included in the supp ly equation (2) (price and quanti ty) less one .the order cond ition is 

sa tis lied. The model also satislics the rank condition. 

3.4.4 Reduced form F: qu ation for th e remainin g Non -coffee ex port co mmodities 

(NCO F2) 

Since the internat iona l prices ol'manulirctured . semi manul)retured and other export items 

(excluding coffee e.xpmt) which arc the res idua l from the total export arc not availab le. it 

has been dinieult to model these items by the above simultaneous equation model and as a 

resu lt we employ the reduced fo rm model. 

We estimatc b) simple OI.S and Dynamic OLS es timation tcchniqucs alternali\cll. 

log .\'"""" ~ ip" l ip , log II/c'/:'II, "' rp , log n: +ip , .'IIU , +ip, log ECN, + ip , log EIIGAI', + 

ip" IVLI/) : +ip, log/UAE, lip, logTIIDL, 'Iip" log IlCD/~ +ip," log llI'CON , + £", "' ,( 19) 

Where 

log.\' ,\.,,,,,,,= Other rea l export va lue "hich is obtained by deduc ti ng the non-cofree I 

export items mentioned above from total no n-eo lTee exporl val ues and dellat ecl 

by ex port unit value index to obta in the rea l va lucs of thcsc exports ilcms. 
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11(;f)I~ = (Jross domcstic product dellated by GDP dellator to make it rcal. 

GDI) is the same as saying nati onal income which is equivalent to expend it ure 

on output. In thi s paper GDP is a measure or the counlry's outpu t or goods and 

serv ices produced within a year. 

RI'CO N,~Rea l private consumption 

is a I'ariabk representing consump ti on bl' households and other pri"ltc agents 

(part or total national consumpti on excl uding government consump ti on) expressed 

in real terms. 

'1'1101., = The total road network in km that exist in the country at period t 



CHAYfER FOUR 

RESU LTS AN D INTERPRETATION 

,I. I n lle ll 

In order to Ill ee t the des ired objec ti ve. data arc gathered Ii'olll difIC rent sources . Annex 

provides a description of data sources. All se ri es arc avai lable li'o lll 197017 1-2004/5. 

The deg ree of integration or stationarit y of each da ta se ri es is deterill ined lirs t bel'ore 

esti lll at ing the llloLiel. Augmented Dick, htllcr (I\D I:) and the Phillips I)erron tesh liCIT 

conducted on eac h of the logarit hmic transfo rmed vari ables. where a un it root null 

hypothes is is tested agai nst a stationary al ternati ve. !\DF shows none of these va riab les are 

sta tio nary at Icvel but the) all arc stationary alier li rst dilTe renee .The Phil lips Perron tcs t 

shOll'S tha t ave rage ra in litll and trading partner income arc the only variab les that arc 

stational'\ at level where as the remaining variables arc all stationarv ailer the li rst 

dilTe rencc (sec annex-3) . 

1.2 I~seillilleioll 

Severa l met hods can be adopted to Illodel eoinlegrat ing re lat ionsh ip lor export (NCO I: I 

&NCO I:2). In this paper. the eointegrating re lationship between rea l export va lues & it s 

exp lanators IS tested and estilllated usi ng error co rrec tion model (LCM) procedu re. The 

Augillen ted Dickey-Fulle r of the two Stage Fnglc-Granger Co integration test resul t lor 

bot h Illodels IIC have eSlilllated sholled that although the ,ariables ( both the dependent 

and the explanatory) arc I( I ). that is. they are not stable ind ividuall y . their linear 

rel ati onship is stab le illlpl yin g that they have long run relationship (see Annex 6 & II ) . 

I.:, niat:llose i.·s 

130th non-coJ'lee export model s (in long run and short run) were tested I<lr normality. seri al 

corrda tion. heterosceLies ti cit), and stabilit). Diagnos tic tests carried Oll t on thc data 

(reported in /\nnex-S. g. 10. 13) lIs ing PC GIVL son "arT revealt hc mode ls arc reasona bly 
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\lell spccilicLi. Diagnostics tests al so indicated that the res iduals are norma ll y distributed. 

homoskeclasti c and ser iall y uncorre lated ancl the paramete rs appear to be stab le . 

·1.1 IIcSIl I/ s 

4·A .1 1~ c;t1 Exports of Non-coffee I (NCOFI) Export model 

1.4.1.1. Long run model of NCOFI 

I. X NCOFI , . 

tse) 

10.129 , 0.S22I.R ITR ; 1.'177 1. 1'1' i 1.523LI\RF - 0.121I:GI\I', 4 0.6931' * NCO I/ I, ( - I) 

(2.553) (0.360) (027~ ) (0.26) (0.053) (0.243) 

According to the econometric ana lys is result. it is round that non-co lfee I export have a 

positive link with rea l dlcCli vc exchange ra le. term s or lradl:. average rai n rai l and lag price 

oj' non-col'JCc I export while it has a negalil e relation ship lI'ith Lioll1L'stic exehangc ratl' ~"p. 

Sincc the remai ning variables arc found to be insignilicant at 5% signili canec leve ls. they 

arc cxcl uded J'ro m the mode l. 

J'hc positive relat ionship bet\lccn real exchange ra te and rea l exports o j' the non-eo lreel 

(NCO I·· I) CO ll llllod ities or J:t hiopia implies IIhen thc I,: thio pian birr dcp rl'c iates in real 

k rm. the pricc or the commodities oj' i'<COFI I-\ill be Illl'cred \-Ihcn expressed in I(ln.:i gn 

currency in the il1l crnati ona l markct. The red uction oj' inwrnati onal pri cc oj' these itcms 

1V0uid in turn increase thci r internati onal demand. I 101\ eve r. thc net im pact oj' a ce rtai n 

level 01' dec line in international price on total export receipts depends on the ratc at whi ch 

qual1lit y cx portecl inc reases. Thus. exchange rate ciepreciation can increase ex ports value 

only iJ' thc percen tage increase in quan till oj' exports oj' thesc c,)mlllodities exceed, thl' 

percentage ci<.:crcase in their price duc to exc hange rate cie pree iat ion. 

I'hc illl pact o j' ex ternal shoc ks is proxied b) term s o r tracl e. The result confirms that terms 

01 ' trade is one oj' the J'undamental lilcto rs in determi ning the real non-eo lTee I exports oj' 

Lthiopia eallinlll()r dilersily ing the export iteill s. 
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The positile relationship bctwecn non-eo lkl'l export and rlli nlidl depicts that \\calhcr 

condition cxpectcdl) allcets thc produc tion oi" the eountr), and determines availability oi" 

these non-eollec I export commod iti es. 

Another lilctor tha t relates non colkel export positively is a onc period lag pri ce 01" these 

commodities. Though Ethiopia, as a developing country. is a price takcr in the international 

market. it docs not I1lcan that the country sells its produet s lor an amount less than the cost 

incu rred during thc production period . As thc majo rity oi" these eoml1lodities arc 

agricultural and harvestcd wi thin a yea r. litnncrs try to producc 11l0re loeusing on these 

com modities in DI'der to lind better income by sell ing these eoml1lod ities to exporte rs. 

The other important variab le investi gated was the exchange ratc gap. The result shows that 

there is an inverse relationship between real exports or non-colTee I and exchange rate gap. 

The direction oi" thc link implies that as the exchange rate gap widens, the va lue of export s 

oi"thcse cOl11modities tend to decline. 

Since a ll I'ar iables arc translormed in to log 10rl11s. we can interpret the eoerfieients or the 

explanalory I'ariables as elaslieities. that is a I % rea l exc hange rate depreciation leads to a 

O.8~2 % incrcase in real cxports or non-eo lTee I . This impli es that exchangc rate 

deprecation will encourage exporte rs to increase th ci r net prolit and the commodity's 

international competitiveness. This stimulates domestic exporters to export morc in the 

international market. Simi lady a 1°;(, increase in terms 01" trade leads to 1.477% increase in 

rea l exports or non-collec I. 1.ike \\'ise a 1% inercase in average rain rail leads to 1.523% 

increase in real ex ports or non-eori"ee I and. a I % increase in one-year-lagged price oi" these 

coml11oditi es leads to 0.693% increase in real exports or non-colTee I.As the previous year 

price or thc eOlllmoditics incrcase, i"armers tend to divert to these commodity groups to get 

more prolits. Il ence the export or these commodi ties wi ll increase. And a I % increase in 

exchange rate gap leads to 0.121 % decrease in real e.~port or non- colTee. 
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1.4.1.2. Short run dynamic for NCOFl Model 

1\1 S'X. kId o r s ignilican c~ Ihe unil rool lesl or Ihe residual 01' Ihl' long run J11!llkl or Ihe 

non-eolfee I (sec anne.x 6) indicales Ihal Ihe residual is slalionary al level. So using S% 

ICl'el o r s ignilicHnce Ihe shortlerJ11 J110dcl for Ihe non-eo fTee l export is: 

DI.XNCOI: I, 1.41 31)I.AR F, 1 1.3 7e DRI:ER . • 1.505/JUT , 0.56·II.P*NCOFI(·I)·1.1 7I:C NCCk 

(s.c) (0.e I7) (0349) (0 32~]) (0. 175) (O. eX]) 

In Ihe short ru n. Ihe r~sulls hi ghli ghled the substanlial impact 01' exchange rale . term s 01' 

Iraele and rain rail lelr non-co lTee export items cumulatively. !\nother I ~\ ctor inlluencing the 

real ",tl ue non-coITc:e I exports appears 10 be the one yea r lagged price. which is 

s ignilicanl lIith a reasonable coei'lieient. The rac tors arc consiSlent ",ilh their theoretical 

expected sign. 

The eoei'lieient orlhe LCNCOFI _ I. 1.1 7 measures how quickly the equilibrium is adjusted 

indicming Ihat Ih~ short run disequilibr ia II ill be bac'k 10 equilibrium lIithin Ihe x:tJ11c' I~ar. 

100% or Ihe di sequilibriulll II ill b~ adjuslcel wlIh a year. The J110del shOlI,ed quick 

adjustJ11e nt. 

1.1.1.3. ldentiiicarion of NCOF1 model 

!\s menlioned in Ihe Illelhodological part. Ihe rank conciilion has al reaely been sati s lieel. 

!\nd rrom Ihe long ru n non-co nee I J110del one can sec Ihal the largesl non-zero 

determi nanl. A, O.X22 (coenieient 01' RITR) is elilTerent I'roJ11 I.ero .This shows bOlh the 

rank anel oreler cond ition lor idcntilication are satislied: hence the model is exactly 

identiJied. Therelllrc one ean deduct the values 01' the parameters or the struc tural relations 

li'um tilL' knOll ledg~ o r the reduccd parameters. 
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4..4.2 Hcal EXIHlI·ts of NOIl-coffce 2 (NCOF2) Expo)'t modcl 

4..1.2. 1. Long run model of NCO F2 

I.X NCOI:2, ~ -3.56I.RI'CON I '1. 91I.RGDP 11.391.1 ·:G N - O.IIERGAI', 

( ' 0) (Ic -I:~) (1.3 :'5 ) 10.60-1) (00,) 7) 

I\t 5% lel'el or signilicancc the resuits or the long run exports of non-cofTee2 (NCOF2) 

indicated that real GDP and elec tric generation have the expec ted signili cant pos itive 

impact whereas exchange rate gap and real pri vate cons umpt ion have a negative signilicant 

effecl. The over all perJ(lrmanee of the economy as proxe id by GDP is one or the variables 

that sign ili cantl y arl'cctthe rca l exports in these commodities. This implies that supply side 

I-ac tor is reall y crucial in determining export proceeds in thi s country. In addi tion. it is 

establi shed that electricit) genera ti on is another important "'I riable. The result or regression 

ana lys is indicates thaI the de velopment or the inrrastructural activities such as power 

genera tion and supply arc I'ital Ill!' thc perlclI'Imlllce of the co untry's export or non-colTec2 

wm modities (NCO F2). This posi ti ve relati on is mainl y because adeq uate availability or 

pOll'er suppl y can boost producti vity and emciency. 

The nega ti l'e and sign ili ean t impact or the exchange rale gap on real exports ()rnOn -C() n i:e~ 

(NCOI:2) indi ca ted a I % increase in exchange rate gap between the onie ial and the parallel 

market leads to a 0.1 I % r~t1 1 in real export s of thi s commodit ies. Th is may commence as 

the increased exchange rate gap resul t in boom ing or the ill icit trade in non colTee2 

(NCO I:2) market and in turn decreases the export ol't he com modi ty in the onicia l channel. 

The ncga til'e relati on bctl·,cen non-co llee2 (NCOI :2) export commod ities and rea l privatc 

consumption de picts that as domestic consum ption increases: the amount ava ilable 1'0 1' 

expon 1·1 ill no rmall y decreases. 

Similarl). s ince all I'ariables arc transfo rmed into log l'orms. lVe can interpret the 

cocJ'licients or the ex planatory I'a riables as elasticit ies, tl1 at is. a I % increase in rea l gross 

domestic product and electric gene ration leaels to a 4.91 % and 1.39 % inc rease in rea l 

c.\pons or non-colkc2 (NCO I:2). respec tively. Likc lIise a 1% increase in real private 
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consumption and exchange rate gap leads to a 3.56% and 0.11 % decrease in real cxports or 

non-collee2 (NCOF2). 

1,.1,.2,2, Short Run dynamic for NCOF2 model 

.I\t 5'Yo leve l or signilieance the unit root test or the residual or the long run model or the 

non-colTec2 (sec anncx II) indicates that the residual is stationary at level. 

So using 10 % level or signilieance the short term model ror the non-eotTee2 export is: 

J) I.XNCOI··", ~ ".95IJGJ)!', " .28J)!'!I!'CU\', · 1."-4!:'l'i\I!W 'OF" 

(sc) (1.34 9) ( 1.1 78) (0.2312) 

The rcsults of the short run exports of"non-cof"l'ee2 (NCOF2) indicated (hat real GDP with 

the expected pos iti ve sign and the real pri vatc consum ption with the negative sign arc the 

onl y I>letors that detnminc the movement in the country. The remaining variables arc 

insi gni lieant and are di scarded rrom the model. 

The eoenicient o r I' CM NCOI:2_ 1 1.24 di vul ges that 100% ol"the short run disequ ilibrium 

wi ll come to long run equilibrium wit h in the given period. \·vhich is a ycar in our casco 
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CI IAPTEH FIVE 

CONCLUSION AND RECOMMENDATION 

Th is paper has att empted to provide use ful insights into the behavior or non-co ffee export 

growth in Ethiopia. i\ combination or suppl y-side and demand side factors was used to 

construct an cmpiricalll trm:tahk n()n-cllITce expo rt m"del in accordance II ith traditi"nal 

theoret ical models and the underl ying structure or the econom),. 

The co untry's non-co lTee exports. as in mos t small econom ies, are cont inua ll y subjected to 

a range or domestic and external ractors. Over the past thirty years. the non-coffec export s 

growth has rarely movcd along a smooth growth prolile. Nevertheless. it is still possible to 

identiry the ke y exogenous ractors underl ying the long run and short term Iluctuations in 

these exports. 130th in thc short run and long run. while the export or non-co rli:e I (p rimary 

non-corfee commodities) is dom inated by the demand and suppl ) side factors (domestic 

and external). the export or non-colTee2 (NCOF2 ) commod it ics are mainl y inllucnccd by 

the sup pl y side 11tctor due to a cumulat ive erfcct that include backward mode or 

produc ti on. hi gh cos t o r production. high demand l'or domestic consumption . and low 

export price elasticit ies that emanate rrom low international price 1'01' primary agr icul tural 

commodi ti cs. Il ollcl'cr the ident ili ea ti on or thc real rcasons nceds an independent 1I'0rk. 

/\ ceording to the result IIhile rea l exchange rate . terill s or trade , averagc rainl1ll1. exchange 

rate gap and previous year's price or non-coffcc I dri ves thc non-cofiCe I export 

commodities. gross domestic product (GDP), electric gencration. pri vate consllmpti on and 

exc hange rate gap delermine the movement of the non -eo lTee2 ex port commodities. 

59 



,').2 1I1~{,O.ll K,\' 1)1\'1'10" 

As we ha ve seen in the resul t part. ex terna l shock s like terms of trade are one of the fac tors 

that dctcrmine the non-calTee ex port com mociities. Thi s shock cannot be eont roll eci by 

poli cy makers. Thc best policy prescription in such a situation would be to put in place 

broad-based macroeconomic cond iti ons. which could dampen the elTect of these shocks. 

I\nother important lilctor obtained is real elTee til c exchange rate. Continued stability in 

exc hange rates by diversilying the non-coffee ex port s in partic ul ar and the export market in 

genera l would improve economic I'undamental s and help bring abou t sustained growth in 

the ex port earning. 

ICxehange rate gap is one of the domestic facto rs that affect the scctor in both non-coffec 

ex port types. The lesson is. thus. polic) makers and practitioners (stake holders) shou ld 

takc into account this lilct and put a close examina tion 01' the development of both thc 

oflicial and paralle l exchange market premium. 

The cou l1lry's GDP is also one of the l[lctors that affect the non-colTee2 export growth. 

Ikcause 01' its si/.e. the perllll'lllfll1Ce of the agricul tural sector heal'ily inlluenec's thc 

pCrllll'lllfll1Ce of the 1\ hole economl ((j!)P). The per lormanee of the econom), is a mirror 

image o f the perlorlllancc of the agricultural sector and the laller on the availability of 

su itab le 1.leather conditions. Therefore. the result forwarded is that all so rt s of em) rt s 

should be made so as to boost agricu ltural prod uct ivity. 

As elec tr ic gene ration is also one of the I[le tors that lead to export growth. gove rnment has 

to wo rk more to intensil:y the provision of power suppl y in order to avai l a beller power to 

the country. 
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J-\ .... ex I. V""inble Ueih.itio .. s 

Variable Description Source Unit 

Meteoro logy 

AVRF I\\crag~ Rain Fall I:nlcrprisc I () ' mm 
- - - - --

Volumes 01' hport or non-corti:" I (sum or 
, 

1'\ ilL 
, 

volu lll es of' oi lscccls ,hides and 

NCOFIVO I. sk ins,c hat ,pu lses) IOJkg 

Volumcs Ol'bports or non- CoITce2 NI3E IO 'kg 

(meal and meat products. li'uit 

vcgetab les. sugar. gold. oi l cakcs, live 

animals. pdroleum and pctroleulll 

NCOF2 VO L products. bees and \lax. ot her)) 
--- ,--- --

NIl I' 10 Kilo wan 

[ I.G ElcClricit) Generation Hour 
- - ---
I:XGAI' J-: .xch angc Rate Cap NllE Unit less 

- ----
An index or the weighted average UNCTA D and 

international price ol'non-coITee ( FAO 

Oil seeds. I'ulses . Ilides and Skins anel IFS. NIlL 

P*NCO I" chat Ind ex 
--- - . 

Trading partner income non-co rree I NilE 

WY COF I cOll1 lllod it irs 10" US Dollar 
-- - - ._--- - - -- - - - -- -

RITR Real ErJ(:l:l i\ \.? I.:\:changc Rate NI3t: Index 
--

I 
- - - - -- I--c- - -

RITA Real Forei gn I:.'\changc Ra te /\ \ ailabi lit) ' 13 1': 10" lJ S Do liar 
- - -- -- -- -- --- --1-------
WI.Rr Vlortd I.ending Interest Rate II'S index 

- - - " - --
10" i,i rr GDr Gross domcst ic product NI3 L 

PCONP Private conslimpt ion NI3r: 10" bi rr 

TRDl. Tota l road length Roads authori ty 10·" km 

DPR NCO FI Domesti c production orNCOFI CSA 10 ' kg 
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/-\ .... cx2 Shm"c (wcigh.. oi .. o .. -coiicc 1 
cOllllllodi.ics (1970/71-200(;/07. 

Period Oil Seeds I Iicics & Skills Pulses 
---
1970/7 1 

040 0.32 0.26 
1971172 

0.39 0.31 0.26 
1972/73 

0.34 039 0.25 -
1973174 

0.34 0.22 043 ---
1974/75 

0.43 0.18 0.36 --- .-
1975/76 

026 0.32 0.39 
-

1976/77 
0.20 0.39 0.36 ---- _._---

1977178 
0.12 0.56 0.29 

1978/79-
007 0.75 o 13 -- -- ~-- - -- - --- - . 

1979/80 
0.07 0.76 o 14 

1980/81 
- -- - --- -

0.17 0.55 0. 14 

1981/82 
012 0.58 0.18 

c-1982/83 
-

~~ .- 049 0.18 
- -----_. _. 

1983/84 
0.17 0.54 0.12 

"1984/85 
0.11 0.66 0.12 

1985/86 
005 081 0.09 

Chal 

0.03 

0.04 

0.02 

0.02 

0.03 

0.03 

0.06 

003 

0.05 

002 

0.13 

o 12 

0.23 

0.17 

0.11 

006 , -- - ---- --- - - -_. - -
1986/87 I , 

006 0 2Q.~_ 0.0_5 ____ o 18 

'1987/88 
--- -

0.11 0.69 0.08 0.11 
- ----

1988/89 
0.07 0.78 0. 10 0.05 

1989/90 
0.04 0.67 0.18 0.11 

. -
1990/91 

003 070 o 12 0.15 
- -- - - ---

1991/92 
0.01 _L 091 0.01 0.08 

- - -- -- - -. .. 

1992/93 
0.01 0.65 0.02 032 

- - . -- - - ._- -
1993/94 

0.12 0.53 0.07 0.28 

1994/95 
0.07 0.53 0.15 0.25 

1995/96 
007 0.51 0.13 0.29 

-- . -- -- - - -
1996/97 

0.10 0.51 0.12 0.27 
- -
1997/98 

030 0.34 0.10 0.26 

-

-

--

~ 

--

_. -

-- -



Period Oil Seeds 

-f 
I lirks & Skills Pulses Chat 

~-- ~ - - - - r- -- f-- ~-- -- -
1998/99 

0.26 0.23 o 10 042 
1999/00 

- - - - - - -- - - - -- --
0.21 0.23 0.06 0.50 - - -- - - - -~--~- - -

2000/01 
0.18 043 0.05 0.34 

200 1/02 
.- - -

0.19 0.33 0.19 0.29 
2002/03 

0.26 0.30 0.11 0.33 
2003/04 

0.35 0.18 0. 10 0.37 
2004/05 

038 0.21 o 11 
i 

031 -- -

I 
i 2005/06 

2006/07-
0.51 0.18 _ 009 ____ _ .. 022 - -.-

T 
-

0.43 0.20 0.16 0.21 

Levels Firs t dillcrclIce 
Order of 11llcl,'ra Lioll at 

V,triables 5% level 

r-;-\ DF - - rpj' --
ADF 

-------- ---- - .- - ---
PI' ADF PI' 

- ------
I.J\RI : - 1.92 -3.6 -5.88 - 10.56 I ( I ) 1(0) _.- -- -- ---- -- - .~ -
I.I :LCj 0.1 0.22 --1.02 -5.5 I ( I ) I ( I ) 

- - - - -- --
IJW/\I' -2 04 -1.97 -4.66 -5.56 I( I ) I( I) 
--
LIT -0.28 -0.27 -3 .02 -5.85 I ( I ) I( I ) 

- ---
LRFFJ\ -I. I g -118 -3.95 -6.0 I I ( I ) Jil l - ---- - - --- -.~ - _.-

-~-- - -

.lRJ:ER -1.87 -1.-12 --1.5 I --1 .05 I ( I ) , I( I) - - - _. .- 1 ---- - - . -- I -

wun -2.7-1 - 1.93 -4 .5 --1 . I I I( I ) I ( I ) 
-

LGDI' 0.22 0.7-1 -7.3 8 -6. 17 I( 1) I( I ) 

LWY -2 .4 -4.23 -2.97 -2.23 I ( I ) 1(0) 

LPeON ___ -004 0.722 -6 .9 -6.55 I ( I ) I ( I ) 
--;;r-- -

P*NCO I-' I( - I) -_._) -2.20 -5.75 -6.5 I ( I ) _I (!_L __ r- -- -- f-- - -- - --- -- -----~ ------
TIWL -2.7-1 - I .93 -4.0 I -3.93 I ( I ) I ( I ) 

- - f-- - - r-- -, - .-

~~ : ~ --= LRXNCOFI r -2.375 I =-2-19~ ~ __ 3 639 _ -5.98-1 --IJill --r- - - - - _. 

L. RX N(,O I ~ -1.6 7 1 -202-1 --1.5-1 -6.589 I ( I ) 
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i\ .... ex LI: I~sti .. udio .. 
I~XI)o,'.s oi .. on·(~oHee I 

nesuUs oi 
4NCOI" I. 

Lo .. g nUll 

Variables Coeflicienl Sld.EmJr I.-value 
- - -- ---_._-_. ----_.-

Constant 10.1292 ? ,..~ .... 
-.))~ 3.97 

-~-

I.TT 1.47713 0.2743 5.38 

-- --
L1Z EER 0.821528 0.3597 2.2 8 

_. 
Lp* NCOFI _ 1 0.692589 0.2430 2. 85 

LA RF 1. 52345 0.2603 5.85 

I 

FRG i\ 1' -0.121257 0.05304 -2.29 

W'2 0.9 135 92 F(IO .23) = 24.32 [00001 ** 

Log- lik eli hood +4.0051 DW 2. 05 

A IC -1 .941+8 SC -1.44765 

II Q - 1. 773 0 7 1: 1'1: o 146993 

i\ .... ex .'i.Diugnostic tes. iOl' NCOI" I 

I) Test summary 

/\R 1-2 test 1:(2 .22) = 0.058454109434 1 

AIZCII I- I test: I ( 1.22) ~ 0.033156 I 0.85n I 

No rmality test: Chi" 2(2) ·- 1.6659 10.43481 

hetero test F(20J) = 0.22 123 1098591 

No t enough obsen·ations I(Jr hctero-X test 

R I:S J:T test 1·( 1.23) ~ 41865 10.05231 

I.-prob 

0.00 1 

0.000 

0.032 

0.009 

0000 

1°032 

nenl 
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,\ .... e ." H: 'l'wo Siag.· l~ngl.·.(~I·, ... g.·I· (;oinie/.ll·aiion 'l'csi Il.'snli or 

. (." I .... ·is IHII ... ·oH .. · .. ·1 4~(·OI' I • . Hodd41l.,sidnal Lnii Ilooi 'I'.,stl 

ADF Test Statistic -4. 180808 1% Critica l Value" -3 .6422 

5% Critical Value -2.9527 

10% Crit ical Value -2 6148 

"MacKinnon critical values for rejection of hypothesis of a un it root 

Augmented Dickey-Fuller Test Equation 

Dependent Variable : D(RESID1) 

Method: Least Squares 

Date: 07/01/08 Time . 20 11 

Sample(adjusted) : 1972 Sample(adjusted) 1972 

2004 2004 

Included observalions Included observations 

33 after adjusting 33 after adjusting 

endpoints endpoints 

Variable Coefficient Std . Error t-Statlst ic Variable 

RESID1 (-1) -1085563 0.259654 -4.180808 RESID1(-1) 

D(RESID1(-1)) 0.042001 0.180304 0.232944 

C -0002937 0.012355 -0.237697 

R-squared 0.522999 Mean dependent var -000 1050 

Adjusted R-squared 0491199 S. D dependent var 0.099453 

S E of regression 0070940 Akalke Info criterion -2367460 

Sum squared resid 0.150974 Schwarz criterion -2 .23 1414 
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J\ .... ex 7: I~stilllntio .. lIes .. lt s oi s hod Ilu .. lIenl 

1~ '~I'OI·ts oi .. o .. ·coii(~(~ . ~NCOI{ •• 

Variables Cocflicicnt Stu. Error 
- - - -- -- - - - -- --

DI.TT 1.505 12 0.3243 

---. --- -- ~ - -- - -

DI.RITR 1.37180 0.3493 

- - - 1---- - -
Dl.p* CO I-" I I 10563~95 0.1746 

- .- - --
DI.A RI-" 1 .41290 0.2166 

-- - - - --
DLRCJ A I' -0.138596 0 .04406 

-
ECMNCOF1 1 -1 .17122 0.2826 -

RA2 0.882 107 F(11 ,21) = 14 .28 [0 .000]** 

Log-like lihood 46.6985 OW 

A IC -~ .1029-1 SC 

IIQ - 1.919X-1 1·' 1'1 : 

I ) Test s um mary 

-1.55875 

0.1 26-129 

A R 1-2 test 1'(2. 19) = 0.52446 [0.6002[ 

A RCI I I - I test 1:( 1_1 9) = 0.10684 [0.7473 [ 

Normulit ) test Chi" 2(2) = 0.37844 [0.8276[ 

hctcro lesl : Chi ' 2(n): 25.~1:1 [O. 2X70 [ 

Not enough observa ti ons I()r hClcru-X lest 

RESET test: F( 1.20) = 0.0377-14 [0.8479] 

2.16 

t-value 
- -------
4 .64 

-~- -
3.93 

3.23 

6 .52 

-3.15 

-4. 15 

t-prob 
-- - --~ 

0.000 

- -
0001 

_._--
0.004 

.. _--
0000 

0.005 

0000 



f\lIl1ex 9: I~stilllatioll IIcsulis 0" LOllg 111111 Ileal 
l~xl'OI·ts 0" 1I01l·~onee2 (NCOF2) 

Variables Codlicicnt Std . Error I t-value I-prob 
- -- - _ . 

LRPCON -3.56028 1.242 -2. 87 0.008 

I.RGDI' 4.91 201 1.355 3.62 0.001 

--- - - -- - .- - - - --
I.EG N 1.39273 0.6038 2.3 1 0.030 

-- - ._-- .- -
FRGAP -0.108903 0.04748 -2.29 0.031 

R" 2 0.857418 F(IO. 24 ) ~ 14.43 10.0001** 

log-likelihood 34.5758 DW 2.22 

I\IC - 1.39160 SC -0.892765 

I IQ -1.22376 lep l, 0.255350 

l\ .... ex 10: niag .. ostie: test ien' NCO.<,:.! 

I) Test summary 

A R 1-2 test: 1:(2.22 ) ~ 0.-11994 10.66221 

ARClll-l lesl: 1'(1.22) 0.0003590110 .9851 1 

Normalily lesl : Chi "2(2) 2.865010.2387 1 

hdero lesl: 1'(20.3) 0.265821097281 

NOI enough observalions 1'01' hclero-X lesl 

RI:SE'1' test: F(1.23) = 1.948310.1761 1 
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L\nnex I I: Two Singe I~ngle-G.·nnge.· Cointeg.·niion 
Test Ilesnh oi I~XI)U..tS non-coiiee2 4NCOl(2) illodel 

ADF Test Statistic -4 .155737 1% Critica l Value* -3.6422 

5% Critical Value -2 .9527 

10% Crit ical Value -2 .6148 

*MacKinnon critical values for rejection of hypothesis of a unit root. 

Augmented Dickey-Fuller Test Equation 

Dependent Variable D(RESIDNCOF21) 

Method Least Squares 

Date: 07105/08 Time 14:29 

Sample(adjusted) 1972 2004 

Included observations : 33 after adjusting endpOints 

Variable Coefficient Std. Error t-Statistic Variable 

RESIDNCOF21 (-1 ) -1 .115503 0.268425 -4.155737 RESIDNC 
OF2 1(-1) 

D(RESIDNCOF21 (-1)) -0.037946 0.177816 -0.2 13402 D(RESIDN 
COF21 (-

1 )) 
C 0.005694 0.016251 0.350400 C 

R-squared 0.585847 Mean dependent var 0.002432 

Adjusted R-sq uared 0.558237 S.D.dependent var 0.140366 

S.E . of regression 0.093295 Akaike info criterion -1 .819602 

Sum squared resid 0.261116 Schwarz criterion -1.683556 

Log likelihood 33 .02343 F-statistic 21 .21850 

Durbin-Watson stat 2.051231 Prob(F -statistic) 0.000002 

70 



.\ .... ex 12: I~ sti .. ulfio .. Ites .. lts 0" slun-t lin .. lIenl 
I~XIJUI·ts 0" no .. ·co .... ee 2 4NCOI~2. 

V:u;ables Cocflicienl Sld.Error 

DI .RPCO N -2.27943 1.178 

DLRGDP 2 .95478 J .349 

-~~ ~-

~24025 
--~I -

I{JO S IDNC'OI :2 1 J 

I 
on 12 --

R 1\2 0.8 33 55 1:( I 1.22) ~ 10.02 [0.000[ *' 

log- I i kc l i hood 42.3 J 94 I)W 2.06 

!\ Ie - 1.78634 SC - J .23 669 

II Q - 1.6041 5 1'1' 1,: 0.174142 

A .... ex 1:1 Iling .. ost.ic Tests iUl· IlNCOI":.! 

ilTest summary 

AR 1-2 test F(2 .20) = 0.11124 [0 .8953] 

ARC H 1-1 test F(1,20) =0.0013937 [0 .9706] 

Normal ity test ChiA2(2) = 2.6017 [0.2723] 

hetero test ChiA2(22)= 17.920 [0.7107] 

RESET test: F(1 ,21) = 0.044222 [0.8355] 

l-valuc l-prob 

-1.94 0.066 

2. J 9 0.039 
, 

-5.3 7 0.000 
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