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ABSTRACT 

The impact of exchange rate volatility on the agricultural export of Sub 

Saharan African Countries. 

Biruk Tek le 

Addis Ababa University, 20 12 

The abandonment of the fi xed exchange rate systems has caused exchange rate movements to become a 

major concern for traders, policy makers and researchers. Numerous studi es have been conducted to 

determine whether exchange rate volatility affected international trade flows. Nevertheless, no general 

consensus has been reached as to the magnitude and direction of the impact of exchange rate volati li ty on 

trade flows . 

This paper investi gates the im pact of exchange rate vol"tilities on the agricu ltural exports of Sub Saharan 

African countries. Twenty nine sample SSAcountri es were selected fo r the period 1996-2008. Estim ation 

is made using random effects model, difference generalized methods of moments (GMM) and systems 

GMM. Volati lities of the official exchange rate of SSA countries was generated using GARCH (I, I) and 

ARCH models. 

The Standard gravity model augmentedby variables which affect the trade between the SSA countries and 

the maj or trading countries is est imated. Exchange rate volati li ties is found to have a negative and 

signifi cant impact on the agricultural exports of the SSA countries across the different estimati on 

techni ques. Trade policies that are designed to increase exports might create uncertainty in the exchange 

rate and ultimately end up reduc ing exports. The main lesson drawn from the study is, SSA countries 

shou ld have a stabl e exchange rate policy .. 

Key words: Exchange rate volatilities, gravity model, system GMM,GARCH,ARCH 
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1.1 Background 

Chapter one 

Introduction 

African countries are waking up from the quagmires of poverty and destitution which have 

shackled the continent for years. Recent performance of the economies of Sub Saharan Afri can, 

here after SSA, countries is one of progress which refl ects the implementation of better 

economic policies and structural re forms. Progress in domestic and external financ ial 

imbalances, enhanced economic effici ency, greater priority to public spending on health 

education and other soc ial serv ices are some of the indicators of better economic performance of 

the sub region. This coupled with the growing movement towards open and participatory 

government and re lati ve ly better state and civil society cooperati on have changed sub Saharan 

Africa's growth trajectory for the better. Nonetheless there still remain a lot of hurdles and 

uncertainties to keep thi s momentum cont inue. The economic and soc ial situati on of the sub 

region is vulnerable to domestic and external shocks. Limited investments to diversify economic 

structures and boost growth , new armed conflicts, poor weather conditions and a deterioration of 

the terms of trade are the prime challenges the sub region faces to uphold the gains in economic 

performance ' (lM F report 20 11 ). 

Agriculture carries a great dea l of the economic burden in African economies and many of their 

problems can be li nked to its performance. Agricultu re is the princ ipal sector acco unting for the 
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dom inant share of GD r , income, em ployment, food suppl y and export earlllngs. Indeed 

agriculture accounts fo r about 70 percentage of the labor force and prov ides 30-60 percent of the 

GD r in most African countries. It also dominates external trade. Agri culture accounts for over 

60 percent of export earnin gs, except in countries like N igeria, Zambia and Za ire, where meta ls 

and mi nera ls are s ignifi cant sources of foreign exchange. C learl y the performance of agriculture 

is the most important determ inant of overa ll econom ic growt h in most African countries(IB ID). 

Exchange rate libera lization was a major compo nent of the economic reform programs of the 

1980s in Africa. The structural adjustment programme led to the adoption of the fl exib le 

exchange rate regime. This resulted in huge surge in exchange rate ranging from 0.04% in 1973 

to a staggering 150% in 2006 averaging 95% for the 1973-2006 periods. The export growth for 

Africa after the introduction of those changes plummeted from an annua l average of 13.35%in 

1970-79 to 4.26% in 1990-2006 (Omoj imi te et al 20 10). One can perceive a link between the 

ra ise in exchange rate volatility and the decl ine on the growth in exports. 

1.2 Statement ofthe Problem 

Exchange rate volati lity is defined as the ri sk associated with unexpected movements in the exchange 

rate. Economic fundamentals such as the inflation rate, interest rate and the balance of payments, which 

have become more volati Ie in the 1980s and early 1990s, by themse lves, are sources of exchange rate 

vo lati lity. More recent ly, increase cross-border fl ows that have been facili tated by the trend towards 

liberalization of the capita l account, the advancement in technology, and currency speculation have also 

caused exchange rate to fluctuate (Hook and Boon 2000).The hi gh degree of volati li ty and uncertainty of 

exchange rate movements since the beginning of the genera li zed floati ng in 1973 have led policy makers 
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and researchers to investi gate the nature and extent of the impact of such movements on the volume of 

trade. 

The breakdown of the Bretton woods system in the 1970s led to the adoption of the fl oating exchange rate 

regime. Exchange rates started to fluctuate widely. Pri marily the very wide fluctuations in exchange rate 

are triggered by econom ic fundamentals such as inflat ion rate, interest rate and balance of payments. 

However other reasons attr ibuted to exchange rate fluctuat ion include increase in cross border flows 

witnessed by the increase in capital fl ows, the advancement in technology and currency speculation 

(I B1O). 

Conventionally, it was believed that exchange rate vo lati li ty dampens international trade.The 

uncertainty in exchange rate creates income uncertainty due to the ri sk aversion behavior and 

irreversible cap ital expend iture or both (Ethi er 1973, Demers 199 1, Sercu I 992).Contrary to this, 

there were evidences which showed that the re lation between exchange rate vo latility and trade 

flows were analytical ly indeterm inate. DeGlauwe (1988) 

A number of prev ious studies on the response of trade flo ws to changes in exchange rate fou nd 

out vary ing results. There are a number of studi es which assert that the vo latility in exchange rate 

has led to reduced flow of international trade (Arize et a l 2005, Tenreyeo 2004, Kenen and 

Rodrik 1986, C lark et a l 2004) . On the other hand , there are studies whi ch found out that 

volati li ty in exchange rate has resulted in even to improved trade fl ows(Mackenzie 1998 , 

Frankel 1992, Kasman and Kasman 2005) . Many researches however, have fai led to establi sh 

any significant li nk between th e exchange variabi lity and volume of international trad e fl ow sear 

(Bahmani -Oskooee 199 1, Kumar I 992,Aristoloues 200 I) ;(1I111an, 2006) . 
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Africa in genera l and sub Saharan Africa in particu lar have not seen much research on how their 

export markets respond to changes in the exchange rate volatility. Although there were attempts 

to do some using sample of SSA countries (Omojimite and Akpokodje 2010, Olayungbo et al 

20 I I) the sample countries selected, the methodo logy used and the timel study period covering 

those studies was not enough to make any conclusive remark on how SSA agricu ltura l exports 

respond to changes in Exchange rate. 

This paper therefore, is an attempt to investigate the impact of exchange rate vo latiliti es on 

agricultural exports of sub Saharan African countries . How did the Sub region ' s exports respond 

to the uncertainties in exchange rate? Did the region behave any differently than the rest ofthe 

world in general and the less develop ing countries in particular? What is the current policy 

environment of the sub-region's countries in reaction to thi s variability? 

1.3 Objective of the Study 

The main objective of the paper is to invest igate how Sub SaharanAfrican agricultural exports 

respond to the exchange rate volatilities.The paper has the fo ll owing specific object ives 

To investigate the impact of exchange rate volatility on the agricultural exports of 

Sub Saharan African countries. 

To estimate the magnitude of the impact of exchange rate volatility on the amount of 

agricultural export of Sub Saharan African countries. 

To assess the policy implication of those uncertainties to the sub Saharan countries 

To draw policy recommendation based on the findings 
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1.4 Data and Methodology of the Study 

To address the problem of the research and accomplish the objective as well, both descriptive 

and empirical ana lys is will be undertaken. Under the descriptive section the study wi ll attempt 

to see the trends in the rea l and the effective exchange rate, the pattern of agricu ltura l expOit in 

the region to capture the real image of the sector in the highly competitive world market. Thus 

the study wil l use plot chart, tables wi ll also be used to support the graphic presentation. 

For the econometric analysis part,an augmented gravity model is utilized to analyze the 

agricultural exports of a panel of Sub Saharan to the rest of the wo rld . That is the growth of the 

export sector is assumed to be affected by economic growth of the nation (GDP), the pursued 

po li cies(the real effective exchange rate), domestic production capacity (infrastructure, human 

capital , access to the sea) and similar other factors will affect the export sector. Accordingly the 

standard growth functi on wi ll be augmented by those factors to see their impact on the export 

sector. 

To accomp li sh the aforementioned objectives secondary data wi ll be used for analysis . The 

major source of data are United NationsCommodity Trade and Stat istics data base (UN 

Comrade), international financial statistics IM F's, - and World Bank CD ROMs of the varies 

trade agencies of the UN agencies like FAO,WTO etc. 
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1.5 Significance of the Study 

Sub Saharan African countries are predominantl y dependent on agricultural exports as the 

principal source of foreign earning. However thi s sector is affected by macro and trade polic ies 

where exchange rate is one among the very key po li cy instruments. Therefore thi s paper shall 

make the attempt to address how the sub region 's exports are affected by the volatiliti es. 

Secondly even if there is a wealth of empirica l literature on the impact of exchange rate 

volati lities on agricultural ex ports for th e developed and emerging economies, little has been 

done to address this for African econom ies espec iall y sub Saharan Africa. Therefore, th is paper 

shall try to Ii II the research gap. 
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Chapter Two 

2.1 Literature Review 

2.1.1 Review of Theoretical Literature 

Exchange rate volatility is defined as the risk associated with unexpected movements in the 

exchange rate. Higher exchange-rate volatility leads to higher cost for risk-averse traders and to 

less foreign trade . This is because the exchange rale is agreed on at the time of the trade contract, 

but payment is not made until the future delivery actually takes place. If changes in exchange 

rates become unpredictable, this creates uncertainty about the profits to be made and , hence, 

reduces the benefi ts of international trade (Hook and Boon 2000). 

Early theoretical partial equ ilibrium models of risk-averse firms that are constrained to decide 

trade volumes before exchange rate uncertainty is resolved have suggested a negative effect of 

vo latility on trade if hedging is not possible or is costly (Willenbockel et. ai, 2008) This 

theoretical proposition can be applied to most of the developing and emerging countries where 

well developed financial markets simply do not exist. 

Broil et al(l999) argue that if we consider the export market like an options market a higher 

stochasti c volatility in exchange rate wi ll increase the export option which ultimately leads the 

finn to increase production. This led the authors to assert that exchange rate volatilities are 

positively correlated with trade volumes. But this assertion was challenged by other authors. 
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Assume a firm which is operating in competitive market and produces only one product and 

faces an international buyer where all its produces are exported. The main source of income 

uncertainty is the exchange rate vari abi lity it encounters in the local market. Since the firm could 

not adj ust its output ahead of the sa le of its product and there is no hedging opportunity for the 

foreign exchange, it reacts to changes in exchange rate post ante. In order to curve the reduced 

revenue arising out of the exchange rate ri sk, the firm reduces product ion or export. This is a 

simple theoretical argument to show that exchange rate volati li ty and exports are negatively 

correlated(Clark et al 2004). 

The above assert ion that expolters respondnegatively to changes in exchange rates is based on 

strong assumptions. These days there are alternative hedging opportun ities wh ich serve to 

counteract risks which arose from variabi li ties in exchange rate. On top of that, multinational 

firms ho ld their assets and liabilities in different currencies which dissolve the risks aris ing due 

to exch<lnge rate variabilities. Secondly, it is assumed that firms couldnot adj ust their production 

to go in tandem with the fluctuating exchange rates of countries. This assumption too could be 

re laxed for there are firm s which cou ld adjust one or more of their inputs according to the 

prevai ling exchange rate risk. Hence, we see that if firms have the capacity to make adj ustments 

the ri sk arising from exchange rate could be a good opportunity to make even more profits. 

Dellas and zilberfarb(1993) further argued that an increase in ri sk has both a substitution and 

income effects. The substitution effect forces firms to shift away from risky export activities to 

less risky ones. However, the income effect on the contrary induces a shift into the export sector 

when the expected utility of export revenues declines as a result of the increase in exchange rate 
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ri sk. Therefore, if the income effect is higher th an the substitution effect, exchange rate volati I ity 

w ill have a positive impact on export. 

In addition, an increase in exchange rate vo lat ility can create profit opportunity for firm s if they 

can protect themselves from negative effects by hedging or if they have abi lity to adjust trade 

vo lumes to movements in the exchange rate. Franke ( 1991) and Sercu and Vanhu ll ( 1992) 

demonstrate that an increase in exchange rate vo lat ili ty can increase the value of exporting firms 

and thus canpromote export ing activities. Grauwe ( 1994) shows that increase in exchange rate 

vo latility can increase the output and thus vo lume of trade if the firm can adjust its output in 

response to price changes. 

Broil and Eckwert (1999) demonstrate that an intern ationa l firm with huge domestic market base 

has the ability to benefit from exchange rate movements by reall ocating their products between 

domestic and foreign market. Thus, higher vo latility can increase the potentia l benefits from 

international trade. Moreover, from the political economy point of view, Brada and Mendez 

( 1988) note that exchange rate movements fac il itate the adjustment of the balance of payments in 

an event of external shocks, and thus, reduce th e use of trade restrictions and capital contro ls to 

achieve the equilibrium, and thi s in turn encourages international trade . 

On the other hand, Akhtar and Hilton( 1984), who investi gated trade flows of the Un ited States 

and West Germany, classified the effects on trade fl ows o f the exchange ri sk into d irect and 

indirect effects." If the vo lume of goods traded internat ionall y is adversely affected by the 

un certainty about the profits and prices resulting fro m exchange rate uncerta inty, this is the direct 
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effect. Exchange rate uncertainty, however, could also discourage trade through less 

straightforward channe ls, but over longer periods of time and perhaps permanently. For example, 

when importers and exporters try to lower their exposures to ri sk introduced by large fluctuations 

in exchange rates by relying on domestic rather than fore ign market participants, these actions 

wou ld constitute the indirect effects. All in a ll , it is expected that uncertainties in exchange rate 

affect trade negatively." 

In brief, the theoretica l results are cond itiona l on the assu mptions about attitudes towards ri sk, 

functional forms , type of trader, and presence of adjustment costs, market structure and 

avai lability of hedging opportun iti es. Ultimately, the relationship between exchange rate 

vo lati li ty and trade flows is analytica ll y indeterminate. Th us, the direction and magnitude of the 

impact of exchange rate vo lati li ty on trade becomes an empirical issue. 

2.1.2 Review of Empirical Literature 

There is dearth of research on the link between export and exchange rate vo latility. Different 

methodologies (predom inantly partial econometric analysis and few genera l equ ili brium 

methods) were utili zed to no conclusive empirical agreement. Bi lateral and multilateral trade 

dealings were used to investigate how exports responded to exchange rate variabilities. 

Sauer andBohara (200 I) pointed out the I ink between exchange rate vo lati l ity and export in both 

developed and developing nations. Using a panel of developing and deve loped countries from 

around the world , an attempt was made to see the impact of the variabi lity of exchange rates on 

exports of these countries. Pooled export equations were estimated for all the countries and a 

sample group of countries. The results which were checked aga inst different volatility measures 
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were negative fo r exports of African and Latin American countries but positive for least 

developed countries from Asia and developed countries of the first world. 

Barret and Wang (2007) used Taiwan's exports to the US for the period 1989- 1998; and found 

out that while most sectors do not significant ly responded to volati lities in exchange rate, 

agricultural commodities were observed to have high and negatively respons ive. They used 

multivariate GARCH-M estimator using sector and destination specific month ly data of 

exchange rate and export figures to get at this result.Special focus was given to the representation 

of the exchange risk, the way agents form expectations and the data frequency used for data 

anal ys is. The authors argue that Taiwan's agriculture 's unique characteristics like the fact that it 

is predominantly based on sma ll and fragmented farm s with its main intermed iate inputs being 

heavily dependent on imports that suffer from frequent liquidity constraints and the fact that 

there is a policy induced bias against agriculture have contributed to why agricultural exports 

respond negati vely to exchange rate uncertainties. 

Erdemeta l et al (20 10) investigated Turkey' s agricultural trade with its twenty partner nations for 

the period 1980-2005 using panel cointegration analysis. They conc lude among others that it is 

the degree of volatility in exchange rate that is more correlated with the amount of trade than is 

the exchange rate level. 

Sheldon et.al. (2002) investi gated trade flows across ten developed countries using a panel data 

over 1974- 1995 on how exchange rate ri sks affect the growth of agricu ltural trade compared to 

other sectors. Making use of gravity model after controlling for di fferences in income, distances, 
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membership to customs union, etc. the impact of medium to long run exchange rate vo lat ilities 

were found to be negative and higher for agricultural sector relative to other sectors. The 

estimated coefficient was six times higher and significant at 1%. 

Kandilov(2007) tried to extend Sheldon et. al.(2002) by including more developed and 

developing countries. The author successfull y repl icated the findings of Sheldon et. al.(2002) but 

when the sample of countries increase, the effect of exchange rate volatility almost complete ly 

di sappears lead ing him to conclude that the results are spec ific to trade among the ten country 

pairs and that exchange rate volati li ty does not affect agricultural exports more than overa ll 

exports for developed country's export in general. As fa r as developing countries are concerned 

exchange rate vo latility has a negative impact on their export of agricu ltural goods albeit with 

very small magnitude. Lastly, agricultural polices like domest ic subsidies are one of the reasons 

why aggregate trade is negatively affected by vo latil es since both domesti c subsidies and 

exchange rate volatilities have similar temporal variations 

Arcacia (1998) used data from the European Union member countri es to see how bilateral trades 

among member countries respond to vo latilities in the exchange rate. Us ing panel data and the 

gravity model after controlling for country specific effects, it was found that exchange rate 

variab ilities negati vely affect bilateral trade. This was one of the driving factors which made the 

monetary union a very important step to avoid any negati ve repercuss ions of the exchange rate 

volati lities. 

12 



There have been meager efforts to study the impact of exchange rate vo lati li ties in the exports of 

developing countries. Bahamani-Oskooee( 1991) attributes two main reasons.Firstly the industrial 

countries exchange rate regimes are more fl exible than the developing world . Secondl y lack of 

data on the rea l effective exchange rate which IMF started publishing onl y recently for 

LDCs.Despite these bottlenecks there are studies on the im pact of exchange rate volatilities on 

trade of the developing world. For instance Arizeet. a l. (2000) used quarterly data of thirteen 

least deve loped countries to test the impact of exchange variabi lities on ex ports. They concluded 

that the exports of those LDCs were negatively affected by the uncerta inties arising from 

exchange rate volatilities and there were trends of resource rea ll ocation as a result of thi s. 

Usi ng data from seven developing countries Bahamani-Oskooee( 1991) investi gated the impact 

of uncertainties introduced by floating regimes on trade volumes on the import and export 

volumes of Brazil , Greece, South Korea, Pakistan, the Philippines, Thailand, and Turkey.Us ing 

quarterly data for the 1975-85 peri od standard econometric technique was used.His findin g 

revea led that while the imports of Korea, Thai land, Turkey and Pakistan was adversely affected 

in case of Brazil ,Greece, and the Philipp ines, exchange rate volatility does not seem to have a 

sign ificant impact on imports. As far as exports are concerned the estimates show that except 

Brazil and South Korea where exports reacted positively and significantly to volatiliti es the rest 

were found to be affected negatively. 

Arize (1996) employed the method of the Johansen ( 1988) multivariate co integration procedure 

as well as the Error-correcti on methodology to eva luate the dynamic relationship between 

exchange rate uncertainty and Korean exports using data from 1973- 1992. An attempt was made 
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to single out the rea l cause of vo lati lity since both macroeconomiC policy measures like 

devaluation and fi sca l defic it financing lead to hi gh exchange rate vo latility in most developing 

countri es including Korea. Both the co in tegrat ion and error correction tests showed that 

exchange rate volat ility has a short and long run negati ve impact on Korean expo rts. In thi s 

study, the implied long run elasticity was found to be -0.1 28. 

Chit et a l. (2008) examined the impact of bilateral rea l exchange rate volatility on rea l exports of 

five emerging East Asian countries by employing a generali zed gravity mode l that combines a 

long ru n demand model with grav ity type variab les. The study found strong evidence that 

exchange rate volatil ity has a negative impact on the exports of emerging East As ian countri es. 

Although there are lots of empirica l studi es undertaken to investigate the impact of exchange rate 

vo lati lities on trade in the developed world, the issue is least researched in developing countries 

and African countries have barely exp lored how their external trades respond to uncertainties 

resulting from exchange rate risk. But some attempts were made to make regiona l comparisons 

between members of CommunauteFinanciereAfricaine (CFA) countries and their non-CFA 

counterpa rts. Omojimite and Akpokodje(20 I 0) used Twenty years data(1986-2006) using the 

OLS, fixed effect, first difference GMM and systems GMM equation estimation techniques. 

A fter generating the exchange rate volati lity series with GARCH models. They found out for 

both groups of countries, exchange rate negati vely affects exports. 

Almost like a ll other studies Sub Saharan Africa have not seen much research into the impact of 

vo lati lities on trade. Nevertheless Sekkatand Varoudakis(l999) exam ined the impact of 
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exchange rate policy on manufactured export performance of a panel of major Sub-Saharan 

African countries. Data over the period of 1970-1992 was used for three manufacturing sectors 

i.e. textiles,chemica l and metal s and export supply equations were estimated. The major findin gs 

suggest that whereas the sub Saharan manufactured exports are responsive of exchange rate 

induced incentives; volati lity does not seem to exert a systematic negative influence on 

manufactured export performance. Bleany and Greenway(2000) used data from fourteen Sub 

Saharan A frican countries over 1980- 1995 to study the impact on investment and growth of the 

leve l of vo latility of the terms of trade and real effective exchange rate. Vo latility was estimated 

from a GARCI-I (1, 1). It was found out that volati lity has a significant negative effect on 

investment and growth. 

The broad literature in the area of the impact of exchange rate volat ility on trade is summari zed 

by Illhan (2006) where he showed that the overall evidence is mixed. The main factors that 

determine the magni tude and kind of impact are the choices of the period of study, the 

specification of the model, the proxies of the exchange rate volati li ty and the countries 

considered (deve loped or developing) 

This paper shall attempt to contribute to the meager empirical literature on how Sub Saharan 

African agricu ltural exports respond to exchange rate volatilities. It shall make use of data from 

the sub region ' s trade with the res! of the world and try to estimate how those countries respond 

to the risks posed by uncertain exchange rate . 
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2.1.3 Factors that affect Agricultural exports of Sub Saharan Africa 

2.1.3.1 The impact of GOP on agricultural exports 

There have been many theoretical and empirical studies di scussing the impact of exports on the 

growth of a nat ion ' s GO P. The theoretical foundat ions have been avidly analyzed by different 

authors. Dawson et al (20 I 0) argues that the export led growth hypothesis dominates the export­

income literature for several reasons. Firstly accordin g to Keynesian short run arguments, export 

growth leads to income growth via the foreign trade multiplier. Second ly foreign exchange 

earned from the export sector can bo lster the import of manufactured, capital and techno logy 

inputs wh ich ultimately leads to income growth. Third ly; fo llowing Endogenous Growth Theory 

popularized by Grossman and Helpman, the export sector creates positive external ities such as 

more efficient production methods which lead to growth. 

There are numerous empirical studies of the export- income relationship. Earl y stud ies ge nerally 

support the export- led growth hypothes is and include Balassa (1978) whose est imate of the 

export e lasticity of income is 0.05, and its validi ty gained wide spread acceptance, notably by the 

World Bank (I 987) .Later Solow type growth equations were used to support the export lead growth 

hypothesis. An aggregate product ion function is specified with labor and capita l as conventional 

in puts and exports as an additional ' input' were util ized. Sources-of-growth equations are then 

derived where income growth is determined by growth rates of both conventional in puts and 

exports. 
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But there were little efforts made to analyze the impact of agricu ltu ral exports on GOP growth or 

the other way round i. e. does growth in GOP leads to increase in agr icultural exports. Levin and 

Raut (1997) who examined the impact of both manufactured and primary export on GOP growth, 

found that GOP growth can be increased by manufactured exp0l1 growth, but not by expanding 

primary commodity exports. Oawson (2005), used annual data for 62 developing countries of 

1965- 1974 and 1975- 1984 to find that the short-run agricu ltural export e lasticity of GOP is 

similar to non-agricu ltu ral export elasticity and that the im pact fall as income increases. Oawson 

(20 I 0) on the other hand examines the long run relationship between GOP and agricultural and 

non-agricultural exports by using annual data from 42 deve loping countries for 1970-2004. The 

findings prove the valid ity of the export lead growth hypothesis and existence of long run 

relationship between GOP and exports . 

2.1.3.2 The Impact of Educatioll 011 Agricultural Exports 

Human cap ital development is one of the key variables which explain the growth levels of 

countries . Especially those sectors which require highly qualified work force definitely benefit 

from the investments in human capacity building. However there is no consensus on how micro 

and macro leve l data responds to empirical test of the retul'l1 to education on economic growth. 

Levine and Renelt ( 1994) determined that neither secondary schoo l enro llment nor other 

measures of human capital have a robust influence on GOP growth in their sub sample of 

developing countries. 

On the other hand Levin et al(1997) Using a panel of 30 semi -industria lized developing nations 

over the period 1965- 84 indicated a hi gh degree of comp lementarity between trade policies and 

educationa l expenditure. They provide empirical evidence to support that average education has 
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a significant rel ation with exports per GDP. According to thi s evidence, the expOit sector cannot 

be more productive than the rest of the economy without utilizing relatively educated workers; 

that is, the externaliti es and increasing returns to scale attributed to the export sector in newly 

industria li zi ng countries like Hong Kong and Korea cannot be achi eved without simultaneous 

public investment in education. 

However the export of primary agri cultural commod iti es does not respond to investment in 

educat ion as much as that of the export of the manufactured indicating that increasing returns 

and other efficiencies are mainly concentrated within the manufacturing sector. Hence it is 

imperative that development policies should stimul ate long run economic growth by 

simultaneous ly promoting investment in human capital as well as investment in the 

manufactured export sector. 

2.1.3.3 The impact ofInfrastructure on Agricultural Exports 

There is a very wide theoretica l and empirical literature on the importance of infrastructure for 

economic growth. But in the trade literature the ro le of infrastructure remains largely unexplored . 

Bougheas et al( 1997) using data from European countri es and augmented gravity model 

indicated that the investment on infrastructure is inverse ly related to transport cost. Where the 

red uced transport cost leads to increased export. They empirically proved that the level of 

infrastructure goes with the vo lume of trade . Li mao and Venables(200 I) investigated 

quantitive ly how poor infrastructure affects exports. They estimated that poor infrastructure is 

liable for 40% of the predicted transport costs of coasta l countries whil e thi s amount even goes 
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higher accounting for 60% of the predicted cost for land locked countries . Hence they concluded 

that improvements in transport costs can lead to better export performance. 

Recently Franco is and Manchin (2006), using bil atera l trade data between 1988-2002, 

investi gated the role of institutions, geographica l context and infrastructure on trade. They fou nd 

out that are infrastructure is a lot more important factor than institutions on not only the amount 

of trade but also on whether countries trade or not at all. 

Weak infrastructure is a major im pediment to trade, competitiveness and susta inab le 

development in most Afri can countries. Accord ing to Mbekeani(2007) African exports face 

much higher transit costs than tariffs. A fri can exports are charged 3-7 percent of tariffs in the ir 

major export destinat ions like Canada, the European Uni on, Japan and the United States. 

However land locked African countries on the average incur transit costs whi ch are three times 

higher than the average tariffs. The major infrastructure bottle necks include exorbitant transit 

costs, poor communications, shortage of electricity and Inadequate access to competitive trade 

fina nce and insurance products. 

2.1.4 Methodological Review 

2.1.4.1 Measurement of Exchange Rate Volatility 

Since there is no generall y accepted theoretical agreement on how exchange rate volat ili ty 

affects trade, there has not been consensus aboutwhich measure of volati li ty is appropri ate. On 

top of th is there are di fferent factors that affect what measure of vo lati li ty to use fo r the stud y on 
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hand . Kandilov(2008) argues that the level of aggregation of trade flows (bi latera l vs. 

multilatera l), and the time hori zons ( short run vs. long run) are important factors that should be 

considered when choosing vo latility measures. 

Most of the measures of volati lity used so far involve some sort of variant of standard deviations 

of the annual or month ly exchange rate. McKenzie (1999) conducted a thorough rev iew of the 

methods of exchange rate vo lati li ty used over the years and identified a number of key variab ility 

measuring instruments. Accordingly, the predominantly used measurement tool s are the moving 

average of the standard deviation of the exchange rate (ken en and Rodrik, 1986; Bini -Smaghi , 

199 1; Chowd ury, 1993 and Klein 1990) and the standard deviation of the yearl y percentage 

changes of a bilateral exchange rate around the mean observed during a sub per iod (De Grauwe 

and Bell eefroid (1986). 

In recent years, use of various form s of Autoregressive Conditional Heteroskedasticity (ARCH) 

approaches, for example, GARCH ( I, I) has become very common in the li terature. For 

example, the GARCH ( I, I) spec ification has been widely used by severa l studies (Kandilov, 

2007; Del l' Ariccia, 1999; Wang and Barrett, 2007; and Clark, Tamirisa, and Wei , 2004) 

Among the other methods are the sum of squares of the forward errors, and the percen tage 

difference between minimum and maximum of the nominal spot rate (Dell 'Ariccia, 1999). 

Another measure, known as the Peree and Steinherr method , in which the agents' uncertainty is 

based upon the past experiences where agents remember the highs and lows of the previous 

period and uti lize that information in their decision making process has also been used by some 

researchers (Cho, Sheldon and McCorriston, 2002). 
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The generali zed autoregressive conditional heteroskedasticity (GARCH), as the name suggests, 

thi s approach of determining exchange rate vo latility is based upon conditioning the variance by 

allowi ng changing over time based on past errors. Wh il e conventiona l time series and 

econometric models operate under an assum ption of constant variance, this type of model is 

useful in modeling variability in the exchange rate and inflation (Hill et aI. , 2008) . Because the 

ARCH model of cond itional vari ance encountered the prob lem of negative varian ce parameter 

estimates in empirical applications, extension of the ARCH model including a more fl exib le lag 

structure was immediately sought (Bollerslev, 1990). 

Let 6, denote a real valued di screte-time stochastic process and flt the informat ion set (o-fi eld) of 

all informati on through t. The GARCH(p,q) process (Generalized Autoregress ive Conditional 

I-leteroskedasti city) is then given by; 

q P 

hi = a o + L aj£;_ j + L f3 jh ,_ j 
j == 1 i= 1 

where 

p > O. q > O 

aj>O. i=l •.. . • q , 

i = l , .. . , p . 

For p = 0 the process reduces to the ARCH (q) process, and for p = q = 0 6, issim ply white 

noise. In the ARCH (q) process the cond itional variance isspecified as a linear fun ction of past 
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sample vari ances onl y, whereas the GA RCH (p, q) process a ll ows lagged conditional variances 

to enter as well.This corresponds to some sort of adaptive learning mechani sm. 

2.1.4.2 Gravity Model 

The gravity model has strong applications in the phys ica l sc iences. Gravity model was adapted to 

the rea lm of internati onal economics by Tinbergen in the I 960s. The model has been widely lIsed 

as an economic tool to examine internati onal trade flows(Anderson, 1979). Fo ll owing the studi es 

by Kru gman 1985, Eichengreenand Irwin 1998 and Franke l 1998, the theoreti cal foundat ions of 

the grav ity model were further developed for empirica l application. The use of the grav ity mode l 

in intern ational trade is encouraged by theoreti ca l literature that has deve loped the micro 

foundations for the gravity model (Helpman, 1987). Furthermore, thi s model is characteri zed by 

its widesp read use under the auspices of imperfect competiti on and intra- industry trade theory 

(Krugman, 199 1). 

T he gravity model basically states that the vol ume of trade between countries is d irectl y 

proportional to the prod uct of their economic masses prox ied by GDP and in versely to the 

d istance between th em. It is consistent with the underl ying micro foundati ons where the product 

of the countri es' GDP is a positive stimul ant to trade while di stance representing the impact of 

transport costs has a negative influence (S heldon, 2002) . 

In add ition to trade and distance, the gravity model is augmented by relevant vari ab les wh ich 

affect the trade vo lume between countri es. The most common vari ables included are ex istence of 

common language, a common border, o r whether the countries are members of a common free 

trade area o r customs un ion. 
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The gravity model is specified as: 

In TRADE~" = r,k + f3t In(~,~,) + 13; (PoP;,Po~, )+ f3;U ij' + f3~DISij + 

where TRADE is gross bilateral trade (imports plus expol1s) between countries i and j , with 

imports by i from j proxied by exports from j to i, for trade in each sector k. r;,Yp is the product 

of i and j 's GDP in period t, Pof';,PoPp is the product of popu lation between countries i and j in 

period t, U" is a measure of exchange rate uncertainty, de fined in the following section , DIS, is 

a measure of distance between i and j , Longy is a dummy variab le which is positive if countries 

share a common language, Border, is a dummy variable where it is I if countries share a 

common border or 0 otherwise. 
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Chapter Three 

3.1 Data Source and Model Specification 

3.1.1 Data Source 

For analyzing the impact of exchange rate volatility on agricu ltural export, the study will rely on 

secondary data sources. The data type wi ll be arranged in a panel set up for 29 Sub-Saharan 

African countries expanding for the period, 1996-2008. The study limit the analysis to the period 

and countries specified due to data paucity problem. The data sets are obtained from the United 

Nation Commod ity Trade Stati stics (UNCOMTRADE) web site, the World Bank (WB) World 

Development Indicator (WDI) and International Financial Statistics (lFS) as main sources. In 

order to fill out some missing values, countries web sites are also used. Further elaboration on 

data source is provided along with model specification. 

3.1.2 Model Specification 

It is extensively discussed in the previous chapter that the grav ity model is a better tool of 

ana lysis for handling trade interactions between countri es. In this paper augmented form of the 

gravity model is used to investigate how the sub region 's agricultu ra l exports responds to the 

variab il ities in exchange rate. Following Willenbloke et al. (2008), the empirical model is 

specified as follows 
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X=f(Y, Y', POP, POP]ARTNER, Dis!. , RFTA,VOL, CB, etc_cons, 

,Sec Schl, road net) , - -

Where X stands for Agricu ltural exports of Sub Saharan Afri can countries; an attempt is made to 

generate the data from various international databases. The prime source of which is the UN 

Com trade webs ite. The international standard classificat ion of all economic activities (lSIC) rev. 

3 and rev . 2 are utilized. Additional data were acquired from the web sites of the various UN 

agencies includi ng UNCTAD, International Financial stati sti cs(IFC) and the world trade 

organ ization(WTO). 

Y is the total income of an exporting Sub Saharan Afri can country. It signifies the economic 

mass of the country in the standard grav ity equation. Usuall y GDP is the most appropriate proxy 

used in most trade related literatures. The primary source of data is the international financia l 

statistics which categorizes the different countries into sub categories like developed, 

developing, and emerging, Sub Saharan Africa etc. thi s coupled with the data from the world 

development indicator fu lfill the data for GDP of Sub Saharan Countries. 

Y' represents the economic mass of trading partners which import the agricultural exports of 

SSA countries. For these, five major trading countries are selected based on the trade trend of 

agricu ltural exports of the SSAs. As used in many empirical literatures GDP is the most 

appropriate proxy for economic masses of the trade partner countries. The prime source of data is 

the International Financial Stati stics web site. 
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Dis!. is an abbreviation for distance between sub Saharan African countries and the major trading 

partners. For this study the di stance between the capital cities of the trading partners is used in 

the model. The distance data including a set of different di stance and common dummy variables 

used in gravity equations to identify particular links between countri es such as colonial past, 

common languages and common borders(CB), membership to a particular Regional free trade 

area (RFTA) etc is found at the website of the French Center d ' EtudesProspectives et 

d' informationsInternationales(CEPI I). 

POP and POP_ PARTNER refer to th e total number of people living in the SSA and partner 

countries respectively. It is also one of the main gravity variables used in the trade literature. The 

prime sources for this data are the web sites of the world development indicator (WDI) and the 

Internat ional Financial Statistics (I FS). 

Vol , a short hand for volatility in exchange rate. The prime question that this paper tries to 

address is to see how the agricultural exports of Sub Saharan African countries respond to the 

volatilities arising from exchange rate fluctuations with the main trading partners. Exchange rate 

vo latility is a measure that intends to capture the uncertainty faced by both exporters and 

importers due to unpredictable fluctuation s in the exchange rate. There are alternative proxies for 

capturing this uncertainties, however thi s paper uses official exchange rate to estimate volatilities 

of the respective countries ' exchange rate by using ARCH (I , I) and GARCH (I , I) model. The 

officia l exchange rate is found from the website of the international financial stati stics and WDI. 

Infrastructure is key to the growth of trade especiall y export trade. The standard gravity model is 

augmented by infrastructure indicator captured by the length of road network, road_ net, a sub 
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Saharan African country is covered and the power generating capacity of the nation prox ied by 

the electric consumption figures (e lc_cons). 

Education is also one key element in the export diversification and productive capacity of a 

nation. To control for the impact of education of a standard gravity equation, th e paper tries to 

use the rate of schoo l enro ll ment proxied by hi gh school enrollment rate (Sec_Schl). This data is 

obtained from the website of world development indicator. 
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Chapter Four 

4.1 Descriptive and Econometric Analysis of the Data 

4.1.1 Descriptive Analysis, Summary Statistics and Graphical Inspection 

Before we go through the econometric study, we first need to describe the deta ils of the data 

using simple graphical and stati stica l too ls. Graph ical inspections provide us the picture on how 

our variables of interest behave over time. Scatter diagrams showing the exchange rate 

volati lities of the sample Sub Saharan African countries are annexed at the appendix secti on. 

Se lected major variables are discussed using chart plots. 

When the vo latil iti es of the SSA countries official exchange rate is drawn against the time period 

1996 to 2008, most countries exhibit similar pattern. Except for few out liers like Nigeria, whose 

vo lati lities depict a very sharp ri sing and deep fa ll ing pattern. Most of the countries have 

vo latility in logarithmic figures which oscillates between -0.5 to + 1.5. This has to do with the 

fixed and managed floating exchange rate regime of SSA countries that anchors their currencies 

aga inst a basket of major international currencies. Market forces of demand and supp ly play little 

ro le and therefore they tend to show sim il ar pattern . Possibly, the Nigeria exception cou ld be 

ex plained by the rapidly changing world price of petroleum for which Nigeria is the largest 

exporter of petroleum in the sub region. 

The box plot of the logarithm of the volat il ity of the SSA countries plotted below depict a trend 

that is following a sim ilar pattern for almost all countries between the upper and lower bounds. 
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Except Gambia, Ghana and Malawi which showed more dispersion of tail values of the volati lity 

there is no much deviat ions within the countri es of the sub region. 

One except ion that is vivid from the box plot is Rounda, Botswana and Ethiopia. Those countries 

have volatili ty in logarithm which osc illates around zero . From the nature of the agricu ltura l 

exports of Ethiopia being dependent on few agricultu ra l products and the stri ct contro l over the 

exchange rate market, wa tching a less volati le exchange does not sound much of a surpri se. 
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Figure 3. 1 Volati li ty ofSSA countries 
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Figure 3.2 Volatili ties of Western SSA co untri es 
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If we fo llow the geograph ic map of the sub reg ion and divided the SSA into three as Western , 

Southern , Eastern and central Africa; we observe the sim ilari ty among members of the western 

wing of Sub Saharan Africa. As depicted above the four countries Cotdevoire, Cape Verde, 

Comoros and Burkina Faso exhibited simi larity for the period under investigation. 
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Figure 3.3 Volatilities of Southern SSA countries 
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Figure 3.3 illustrates how the southern countries of the sub region ' s exchange rate volat ility 

behaved during the study period. Even though Namibia and South Africa showed almost the 

same pattern of change in vo latility, the other two countries in the sub region behaved 

unpred ictably. The heavy dependence of the Zambian econom y on the export of copper may 

have contributed to this vey haphazard behav ior of the exchange rate vo latility. 
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Figure 3.4 Volatili ties of Central and Eastern SSA countries 
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Lastl y, when we investigate how the exchange rate vo lat il ity of different countries in the East 

and Central Afri ca behaved. Ethiopia's exchange rate was the least vo latil e. It doesnot share an y 

feature of the pattern exhi bited by the other countries in the central and Eastern wing ofSSA. For 

instance compared to ne ighboring Kenya, Ethiopia had a slowly changing vo lati li ty hanging 

around zero most of the t ime. Centra l African Republic and Kenya share sim ilar pattern albei t at 

di fferent years. 
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In short one can conclude that Countries at the Western end of the Sahara demonstrate more 

homogeneity in the volatility of exchange rate under the study period than the rest of SSA 

countries while Eastern and central African countries showed the least homogeneity. 

When we look at the box plot of the GOP of the SSA countries, we look at the fact that the 

scatter is uniform and mostly concentrated around zero with di spersed peaks (figure 3.5). This is 

in sharp contrast to the box plot for the GOP of the trading paltnersv(figure 3.6). The GOP of 

trade partners is scattered uniformly and dispersed further from the horizontal margins. The 

scenario for the former is explained by the fact that most of the SSA countries are relatively 

homogenous economies when measured in weighted economic size while the later are from 

different spheres of the world. Each has a unique feature characterizing its economy. Eth iopia is 

a lot similar to Zambia than is china or Germany is to that of the United States of America. 
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Figure 3.5 GOP of SSA countries Figure 3.6 GOP of partner countries 
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The summary stati stics provides important in format ion about the main variab les of the model we 

are going to esti mate. In the table be low we report the summary statistics of the major variables 

of the model. Among the variables bilateral agricu ltural expolt has the highest variability with 

coefficient of variabi I ity of 5.35 and mean of 265 m ill ion. Whereas di stance between the capital 

cit ies of the SSA country and major trading country has the smallest variation (see annex I). 

The degree of Skewness and Kurtosis give very im portant informat ion about di stribution of 

sample point or residuals after runn ing regression. All the variab les are positively skewed except 

the di stance between the capital cit ies of a country and its major trad ing partner. Bi lateral 

agricultural export has more of its observation around its mean value which is why it has the 

highest value of Kurtosis. 

The question of whether the samples of the vari ab les speci fied are drawn from a population with 

normal di stribution is addressed by investi gating the statistical di stribut ion of major gravity 

variables using box plot and the Jarque-Bera UB) test for normality. 

The JB test for normality is due Jarque and Bera (1980, 198 1 and 1987). In stat istics, the test is a 

goodness-of-fit measure of departure from normali ty. It is based on the sample kurtosis and 

Skewness.Jarque and Bera (1980, 1987) used the Lagrange Multip lier procedure to derive 

efficient joint tests for residual normal ity, homoscedasticity and serial independence. The test 

stati stic is given by Jarque and Bera ( 1987) as: 
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Where, b I and b2 are measures of sample skewness and kurtos is coeffi cient respectively, N is 

sample size. Jarque and Bera (1987) showed that the LM as asymptotica ll y di stributed as X2 and 

a test based on the above equat ion is loca ll y powerful. 

The null is a joint hypothesis of both the skewness and excess kurtosis to be zero. 

Ho : b, = Oandb, =3 

And the alternative hypothesis is 

H,: Ho is not true 

The null hypothes is is rejected if the calcu lated stati stic is greater than the appropriate 

significance point of X , . 

Having conducted the JB test, all our main variables of interest like agr icultural export and GOP 

of the SSA countries are normal (see annex 2). 

4.1.2 Estimation Framework: Diagnostics and Estimation Procedure 

The ana lys is is conducted using panel data for its exp li ci t advantage. Panel data models have 

advantage over cross sectional and time seri es studies in the followin g aspects. In a cross section 

study the time span will be limited to one whereas in time series study the cross sectional unit of 

analys is wi ll be limited to one. Panel data model make more in format ion avai lable al lowi ng to 
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expand the time span as we ll as the cross sectional unit of analysis. The model , thus, provides 

more degree of freedom and hence more efficiency would be attained than the others. Panel set 

up also al lows one to contro l for unobserved individual heterogeneity (country specific effects). 

Panel data enables one to study the dynam ics of adjustment (see also Baltagi, 2005). More 

imp0l1antly panel data models provide more variation within the unit of ana lysis and/or between 

different size and characteristics of the cross sectiona l unit of analysis. 

4.1.2.1 Testing for fixed effects: 

Because our analysis focuses on a specific set of Sub Saharan African countries and their major 

trading partners and employs data with a relatively long time dimension, the fixed-effect 

estimator is considered as the most appropriate method. Hsiao (1999) notes that if the time 

dimension (T) of the panel is su fficiently larger than the cross-sectional dimension (N), then the 

tixed effects coefficients are consistent and asymptotically efficient. 

In order to check which modeling structure best fits the data a regression of both fixed and 

random effects were run and the Hausman test was conducted. Hausman and Taylor (1981) 

noted that an important benefit from pooling time-series and cross-section data is the abi lity to 

control for individual-specific effects, possibly unobservable, which may be correlated with the 

other included variab les in the specification of an econom ic relation. 

Analysis of cross-section dataalone can neither identify nor control for such ind ividua l effect 

(Hausman and Taylor, 1981: 1377). The authors further noted that a crucial assumption of the 

cross-section specification is that the conditional expectation of the di sturbances given 

knowledge of explanatory variab les is zero. An extremel y useful property of panel data is that by 
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fo llowing the cross-section panel over time, we can test thi s assumption. Moreover, the fact that 

the within, between, and GLS est imators are affected by the fai lure of thi s assumption, suggests 

that we may base a test of it on funct ions of these statistics (Hausman and Tay lor, 198 1: 1382) 

Tab le 3. 1 Fixed vs Random effects model 

Variables Fixed Random 

Ingdp 1.623·" 1.01S· •• 

-6.82 -10.75 

Inpop -0.026 -0.082· 

(-0.78) (-2.56) 

Inroad_net -0.154··· -0.140··· 

(-5.33) (-4.73) 

Inelec_cons 0.200·· 0.250··· 

-2.75 -4.16 

I nsec_sc hl~ 1 0.262 0.473··· 

-1.93 -5.87 

o.lndistcap 0 -0.523' 

(.) (-2.29) 

Inpop_part"'r 1.53 0.109 

-1.1 -1.45 

lngdp_part"'r 0.235· 0.329··· 

-2.05 -5.15 

o.comcol 0 a 
(.) (.) 

volatility -0.001··· -0.001·· 

(-3 .69) (-3.03) 

Constant -54.690· -12.786··· 

(-2.28) (-5.11) 

R-squared 0.671 

Number 295 295 

The above is the estimated fixed effect mode l and random effect models. A ll the variables have 

the expected signs. The on ly var iable with unexpected sign is the road network which captures 

the im pact of infrastructu re on growt h of agricul tural exports. Except the popul ation of SSA 

countries and the ir tradi ng partner's popUlation a ll variab les are s ignifi cant at 5% leve l of 
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significance. The distance and common language variables are dropped since they are fixed 

across the observations. 

In order to compare the fixed effect model against the random effect model, the econometric 

model was run using the random effects estimation technique. Almost all the variables showed 

similar results with that of the fixed effects model. What is very interesting is that the fixed 

variables in the previous model are now random with significant results. 

Test: Ho: difference in coefficients not systematic 

ch i2(7) = (b-B)'[(V _b-V _ B)"(-I)](b-B) 

9.12 

Prob>chi2 = 0.2444 

We use random effects. Since the tabulated value at 1% 7 d.f is 15.09. Since 9. 12< 15.09 and also 

the p-value is >0.0 I. We fail to reject the null hypothesis and hence stick to random effects. 

4.1.2.2 Test for Heteroskedasticity 

Breush and Pagan (1979) noted that in some app lications of the genera l linear model , the usua l 

assumption of homoscedastic di sturbances and fixed coefficients may be questioned. The authors 

further argued that when these requirements are not met, the loss in efficiency in using OLS may 

be substantial and more importantly, the biases in the estimated standard errors may lead to 

invalid inferences (Breush and Pagan, 1979: 1287). Heteroskedasticity does not affect the 

consistency of estimators, and it is only a minor nuisance for inference (Woold ridge, 2003 : 125). 
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For the random effects model heteroskedasticity is not a problem. However in order to correct 

the hetroskedastic nature of the model (if any), the data is clustered and bootstrapped. Comparing 

the standard errors of the bootstrapped model to the prev ious random effect model, we witness a 

significant reduction in the standard errors of our major variab les. 

4.1.2.3 Testing For Serial Correlations 

When exp lanatory variables are not strictl y exogenous, so that one or more exp lanatory variab les 

are co rrelated to the error terms, neither t-terms from our equat ion nor the overall sign ificance of 

the model are va lid. We fo rmall y test fo r presence of the first order autocorre lation. 

Wooldridge test for autocorre lation in pane l data 

HO: no first-order autocorrelation 

F( I, 59) = 97.662 

Prob> F = 0.0000 

The p-value is 0.000 which is less than 0.01. This makes us to reject the null hypothesis that says 

there is no first-order autocorrel ation. We can conclude that there is no first order seri al 

autocorrelation. 

4.1.2.4 Hausman Test for Endogeneity 

Endogeneity of the right-hand regressors is a serious prob lem in econometrics. By endogene ity 

we mean the correlation of the righ t-hand side regressors and the disturbances. Th is may be due 
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to the omission of relevant variab les, measurement error, sample selectivity, se lf-selection or 

other reasons. Endogeneity causes inconsistency of the usual OLS estimates and requires 

instrumental variable (IV) methods like two-stage least squares (2SLS) to obtain consistent 

parameter estimates (Baum, 2006). 

In our model there are two reasons which make us to doubt the results from the fixed-effect 

estimation. The first is the potential problem of endogeneity. A sub Saharan country from our 

sample may take a policy measure aimed at increasing the amount of export through devaluing 

its currency. This creates an endogeneity problem (Willenbockel , 2008). Secondly, the inclusion 

of country-pair fi xed-effect dumm y variab les cou ld control for the potentia l endogeneity if the 

relative size of trade partners remains the same over the period considered ( Dell ' Ariccia, 1999). 

The standard so lution to a problem of correlation between the regressor and unobserved effects is 

to estimate by IV using appropriate set of instruments. A crucial prerequisite for IV estimation is 

that al l instruments must satisfy two conditions: (i) they must be correlated with the endogenous 

variables (instrument relevance); and (i i) they must be uncorrelated with the error term 

(instrument exogeneity). 

For our model, since GOP is highl y correlated with exports and no correlation with the error 

term and distance is hi ghl y corre lated to exports but not correlated to error term. The instruments 

used are GDP and di stance . Hence, di stance fu ll y sat isfies instrument relevance and instrument 

exogeneity. 

41 



Endogeneity is formall y tested uSlllg the endogene ity test of endogenous regressor. This is 

referred as Hausman test for endogeneity (see Hausman, 1978). The test stati sti c under Hausman 

( 1978) is: 

CHJ 2 (Q)=(b-B) '[V_ b-V_B) A(_l)} (b-B) 

Where b = consistent under Ho and H I ; obtained from IV regression 

B = inconsistent under HI ' effic ient under H 0; obtained from OLS regress ion 

Under Hausman test for endogeneity our model the null and alternative hypotheses are: 

Ho: d iffere nce in coefficients is not systematic 

H I: th ere is a systematic difference in coeffic ients 

A fter running the Hausman test we find the following resu lts Test: 

Ho: difference in coefficients not systematic 

ch i2(9) = (b-B)'[(V _b-V _B)" (- I)](b-B) 

= -1 095.40 

Here in a ll cases the calculated values are less than the tabulated va lue and in add ition their p­

value is greater than 0.0 I . Therefore, in a ll cases we can rul e out the existence of endogeneity. 

Accord ing to Are ll ano-Bond (1991), prob lem of endogene ity induced in the model by the 

Predetermined vari ables cou ld be hand led by transforming the data taking the first d ifference of 

the lagged variab le as instruments. By do ing so, one can remove the impact of a ll fixed effect 

errors in the model. On the way the problem of endogeneity created by a ll lagged variab les 
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(predetermined valu es) will be taken care of. The second option is to instrument all the 

predetermined variables, as to Bond and Blundell ( 1998), with variab les that are expected to be 

uncorrelated with all fixed effects. Thi s method is referred as system genera li zed method of 

moments. At first, system GMM assumes that all the exogenous variables that are included in the 

model as poss ible explanatory variab les are assumed to instrument themselves, whereas for a ll 

endogenous variables and predetermined values are instrumented with differences of the lagged 

va lues. 

Roodman (2006) argues that, for random walk-like variables, past changes may indeed be more 

predictive of current levels than past levels are of current changes, as a result instruments 

generated from past changes that are utili zed in system GMM. It provides system GMM 

instruments to be better representat ions for all endogenous variables, predetermined va lues as 

we ll. Representing lagged va lues, i.e. predetermined va lues, with best instrument gives estimates 

for these variab les to capture a ll past time shocks to these variab les. Therefore, system GMM is 

best estimator for simultaneous equation models which is endowed with an inherent problem of 

endogeneity of variab les and the inclusion of lagged values as possible explanatory variables of a 

g iven model. In addition, the effect of a ll lagged variables to current shocks would al so be 

captured. 

Hence the study will use Arellano-Bond type of estimation to account for the effect of lagged 

values of the dependent variable and the endogeneity problem so created. The final results of the 

regress ion shall be di scussed be low. 
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Table3.2Arellano bond estimation of d ifference and system GMM 

Dependent variable Inagri export 

Independent variables 

volati lity 

Ingdp 

Inpop 

Insec_schl_enrol 

Indistcap 

ABondtestAR(l) first diff z 
Pr> z 

ABondtestAR(2) first diff z 
Pr > z 

Sargan test of Qverid chi2(43) 
Prob> chi 2 

Hansen test of overid chi2(43 ) 
Prob> chi2 

Hansen test excluding group chi2(24) 
Prob> chi2 

Abond 
Difference 

GMM 

Coef.jP>t 

0.9218 

(0.0000) 

·0.0002 

(0.7710) 

0.1040 

(0.6700) 

-0.0869 

(0.5680) 

0.0129 

(0.8760) 

0.0564 

(0.7180) 

-0.1175 

(0.5840) 

-0.2653 

(0.8420) 

-0.6020 

(0.5270) 

0.4793 

(0.3640) 
-0.9 

(0.371) 

2.33 

(om) 
376.91 

(0.000) 
63.24 

(0.014) 

51.81 

10.000) 

Abond 
System 
GMM 

Coef.jP>t 

0.9618 

(0.0000) 

-0.0003 

(0.0060) 

0.0559 

(0.0750) 

-0.0561 

(0.0140) 

-0.0074 

(0.6770) 

0.0584 

(0.0610) 

-0.0885 

(0.0240) 

-0. 1816 

(0.1410) 

0.0692 

(0.2780) 

·1.97 

(0.049) 
-1.97 

(0.049) 
376.91 

(0.000) 
74.99 

(0.002) 
63 

(0.000) 

Al l the variables in table 3 for A bond difference GMM estimations have coefficients and p-

value which are insignificant and with wrong signs. The model crushes and fa ils s in ce the 

estimates are insign i ficant and contrary to the expected signs. Therefore, we resort to another 

estimation technique. 
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Since estimates from the first differencing of the lagged dependent variable cannot exp lain the 

model, we resort to estimate the model using system GMM. The model is estimated using two 

step system GMM method. The result is given on the ri ght s ide of the Table 3. 

4.1.3 Discussion on the Regression Result 

According to Hayashi (2000), under the assumpt ion of conditiona l homoscedasti c ity, Hansen's J 

statistic is consistent in the presence of heteroskedasticity and (for HAC-consistent estimation) 

autocorrelation , where a p-value result that is greater than 0. 1 is typically considered pass ing. As 

shown in the Table 3, the instrument pass thi s test. For all the models under considerati on, the 

Hansen J statistics is greater than 0.4. Hence it is safe to interpret the above tab le 

The regression of th e final system GMM estimates gave us coefficient estimates that are 

consistent with the theory and previous studi es. Exchange rate vo lati lity has a negative influence 

on growth of the agricultural exports of SSA countries even though the magnitude is very 

minimal. A 1000% increase in volatility imparts a 0.2% reducti on in the export of the 

agricultural goods to their maj or trade partners. Th is contrasts to the findin g of Olayungbo et al 

(20 I I) who estimated systems GMM from 40 SSA African cou ntries using 10 years data. They 

fo und out that a 10% increase in exchange rate vo latili ty led to 0.2% raise in the export of 

primary commodities. The estimation was made across three different categories of products 

namely aggregate, primary and manufactured goods where all categories of goods showed 

positive responses to exchange rate vo latil ities. 
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GDP is positively related with the agricultural exports and is significant at 10%. The increase in 

the population is the same as increase in local consumption therefore the result which is 

significant at 5% is negatively related to the agricu ltural exports. The di stance between a sub 

Saharan country and its trading partner is a structural variab le in the grav ity equation. In our 

equation in the estimate demonstrated above has a theoretically consistent negative sign. 

However, it is insignificant. 

From the standard gravity equation, the only variab le which is not significant is population of 

the partner nations. The other variables are significant and have the right sign. In addition to the 

gravity variables, there were control variables which further are included in the estimation. The 

consumption of electrici ty which shows infrastructure availability is significant and positively 

correlated with the agricultural exports of the SSA. Educat ion captured by secondary school 

enrol lment is negatively correlated with agricultural exports and marginally significant. Probably 

education might reduce the labour force from the agricultural sector and hence the negative 

correlation. 
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Chapter Five 

5.1 Conclusions and Recommendations 
5.1.1 Conclusions 

The study attempted to invest igate the impact of exchange rate volatility on the agricultural 

exports of 29 se lected Sub Saharan African countries uSlll g 13 years data ( 1996-2008) data. 

Augmented gravi ty model is estimated using random effect, system GMM and Arellano bond 

estimation techniques. The result across all the methods on the impact of exchange rate volat ility 

on agricultura l exportis found to be negative and signifi cant. The significant negative effect on 

agricultural exports implies that ri sk averse exporters will reduce their acti viti es, switch sources 

of supply and demand or change prices in order to minimi ze their exposure to the effect of 

exchange rate risk. This, in turn , can alter the d istribution of output across many sectors in the 

concerned countri es. 

The main lesson learnt is that trade policy actions aimed at stabilizing the export market and 

earn ing more forei gn exchange are like ly to generate uncertain results. This will backfire and 

lead to reduction o f ex port and hence foreign exchange ea rnin gs. Thus, exasperating the meager 

foreign exchange reserve especia ll y for those countries whose economies are entirely dependent 

on the agricu ltural sector. 

A second and major policy implication is that, if the problem of exchange rate volatility is not 

solved, trade adjustment program which are under implementation in these countries may lose 

the ir appeal to the policy makers of SSA countries ending in a seri ous balance of payments 

cri sis. 
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Thirdly, since the data used is of shorter years( thirteen years data were used) and most SSA 

countries are still in the fixed to managed fixed policy regimes, the hi story of exchange rate 

vo lat ility is still very short in SSA countries compared to developed countries. Therefore, its 

impact on the macro variab les in these countries might not yet be substantial. 

5.1.2 Recommendation 

The adverse effect of exchange rate volatility on exports call s for policy actions to tack le ri sing 

exchange rate volatility. Especially monetary policy instruments should be used to curtai l these 

shortcomings. The monetary authorities should adopt a mechan ism that will lead to the stabi lity 

of the exchange rate. Errat ic changes in the exchange rate have a long-term negati ve effect on 

production of agricultura l exports. 

The design and implementation of trade and exchange-rate policies in SSA countri es should 

benefit from knowledge of both the ex istence and the degree of foreign exchange-rate volatility. 

It is clear that policy actions aimed at stabi li zing the export market are likely to generate results 

that are, at best, uncertain, ifpolicy makers ignore the stability, as we ll as the level, of exchange 

rate. On the other hand , given the high rate of inflation, an exchange-rate poli cy by itself would 

not eliminate all exchange-rate volati lity; therefore, po licy makers shou ld also pay attention to 

fisca l policy. 

The primary agricultura l exports under this study might respond differentl y to changes in the 

level and uncertainty of exchange rates. Therefore studies should concentrate on further 

disaggregating trade to include more products. Moreover, exchange rate volati lity is one of the 
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least researched areas in the sub region hence given its significance on the trade and econom ic 

performance of countri es it is a fertile topic for further studies. 
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ANNEX 1. SUMMARY STASTICS OF THE LEVEL OF VARIABLES 

stats pop_par tner Dis!. volatility 

mean 2.65E+08 1.09E+ 10 4.31E+12 3.42E+07 3.64E+08 9276.464 22.33202 

Standard 1.42E+09 2.76E+ IO 3.63 E+ 12 1.22E+08 4.55E+08 3186.852 111.7956 

deviation 

skewness 14.42427 4.44460 1 1.4 1810 1 9.625982 1.392014 -0.06876 0.475774 

kurtosis 298.023 22.84957 3.836284 11 0.6816 3.099786 1.674048 26. 19804 

coeffi cient 5.35829 1 2.539995 0.841086 3.567225 1.249896 0.343542 5.006067 
of 
variation 

WH ERE 

Agri_expo is the agricultural export of SSA countries 

gdp is t he gross domestic product of SSA 

gdp_par is t he gross domestic product of the trade partner country 

Dist. Is the distance between t he SSA and its trade partner 

Volatility is the exchange rate volatility of the SSA country 
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ANNEX 2. JB normality test 

Skewness/Kurtosis tests for 
Normal ity 

Variable Pr(Kurtosis) adj chi 2(2) Prob>chi2 

Inagr i_ expo 0.0 193 0 
29.40 

Ingdp 0.0000 0 
63.79 

Inoff exr 0.0000 0 

Inpop 0.0000 0 
54.26 

Inroad net 0.2474 0.09 14 -
4.79 

Inmoney _ su- y 0.0004 0 

Inelec cons 0.0000 0 

Insec schH 0.0000 0 
4 1.29 

Indistcap 0.0000 0 

Inpop _part- r 0.0000 0 

IngdpyarH 0.0000 0 

Inresid 0.0000 
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