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Abstract 

This paper attempts to analyze the impact oj terms oj trade volatility and trends 0 11 economic 

growth in Sub-Saharan Africa. III this regard, a cross country growth equation, which defines 

fhe CDP growth rate as a jimction oj growth rate oj investmellt, growth rate oj labor jorce, 

terms oj trade trends and volatility, is derived. This growth equation is analyzed jor 30 Sub­

Saharan Aji'icall countries over the period 1970-2002 using panel coill tegralioll technique. 

Both the long-run alld the short-run parameters are estimated by applying a panel vector 

error correction model (PVECM). Accordingly, the results oj the estimation show that both 

terms oj trade volatility and trends have adverse effects ta the growth rate while the volatility 

is jound to have a more powerful negative impact than the trends. 011 the other halld, the 

control variables: growth rate of labor force alld investments are jound to have positive 

impacts on growth rate oj the countries. Hence, the possible advice to these countries, to 

reduce the adverse impact of terms of trade volatility and deterioration, is to move th e export 

sector to labor-intensive manufacturillg instead of primCllJ' sector exports. Further study is 

also advised 0 11 the determinants of terms of trade deterioratioll and volatility, which 

adversely affect the growth oj th e region; to tackle th e problems ji-om the root. 

Kev Words 

Terms of trade volatility, terms of trade trends, pallel cointegratioll, panel vector error 

correction model (PVECM), and CDP growth rate 
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CHAPTER I. INTRODUCTION 

1.1. Background 

Internatio nal trade has been one of the cmcial factors behind the growth and prosperity of 

nations. Particularly, in the 19th and 20th centuries, trade was, by large, the engine of global 

econom y (Afri can Development Bank, 2004). However, there is nothing in the doctrine of free 

trade that guarantees an equal or equitable di stribution of the gains from ex ternal trade. The 

distributi on of the gain fro m trade will be determined by a country's international 

competitiveness in terms of both its price and income dimensions. Incidentally, the decli ning ..,-
and vo latility of world commodity prices have an important influence on economic growth 

and the occurrence of poverty in Least Developed Countri es (LDCs), patticularly those that 

are dependent on primary commodities as their major source of export earnings (UNCT EJ), 

2002). Thi s occurs through the direct income loss associated with the price changes. 

As with the M iddle East, North Africa and South Asia regions, Sub-Saharan Afri ca remains 
\ ~ 

weakly integrated into the global market. Although export as a share of GDP has been 
\ . 

increasing in Sub-Sub Saharan Africa during the last two decades, exports as a share o f world 

exp0l1s have remained flat throughout the last decade and are lower than in the earl y 1980s. 

GQP growth has also been worse than in the earl y decades. M,any countries in the region are 

dependant on only a handful of commodi ty with highly volatil e and fal li ng prices, wh ich in turn 

leads the coun try vulnerable to ex ternal shocks. These countries al so face very high transport 

cost and weak institution to facil itate trade. All these facto rs therefore hobble the trade 

performance of the region (World Bank, 2005). 

A further fea ture of Sub-Saharan Africa pattern of trade integration in to the world is that thei r 

exports structure tends to be concentrated on a narrow range of primary commodities. This 

ex port concentration seems to have intensified. Accordingly, three leading export items, wh ich 

are mostl y tradi tional , accounted for more than 50 percent of the total exports of the region. 
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Hence, like other commod ity-dependant regions, Sub-Saharan Africa suffers fro m severe terms 

of trade fluctuations (UNCTAD, 2005). 

The commodity-exporting Sub Saharan African countries generall y ex port a narrow range of 

primary commodity for which the growth of global demand is slow (UNCTAD, 2002). 

Prod uct ivity tends to be lower than in other developing countries and its growth is slow and 

certainl y insufficient to offset the negative effects of falling and vo latility of cO l11modity prices. 

In some of their traditional exports, Sub Saharan African cOllntries are los ing market share, and 

diversification in to more value addec} segments of coml11odity production are occurring very 

s lowly. Hence, these large ly unp!·.)cessed and traditional primary commodities tend to pace 

volatility and deteriorating terms of trade, and thi s may in turn has detrimental effects on their 

economic growth. This paper is therefore aimed to empirically analyze the impact of terms of 

trade trends and vo latility on economic growth of Sub-Saharan Africa. 

1.2. Statement of the Problem 

The literature about primary conU110diti es is foc used on two problems: the long-run 

deteri orati on o f their terms of trade and their price volatility. When the long-run deteri oration 

of the terms of trade hypothes is was first proposed by Gebrehiwot l (1921), Prebisch ()962) 

and Singer (1950), thi s trend WitS seen as an impediment to economic development of 

developing countri es, since they were primari ly specialized in the export of primary 

commodities. It was argued that a fairer international econom ic order should reverse thi s 

trend. 

These countri es typically experience larger terms of trade fluctuations than industrial 

countri es. They also allocate a great share of their expenditure to imports. Taken together 

these fac ts sbggest that tem1S of trade movement probably have a more notable impact on the 

real income of them (Kouparetsas, 1997). Esterly et al (1993) also argued that flu ctuations in 

/ Quo/cd hy AleJ//{JyelJ/J Ceda (2003) 
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terms of trade not only have a short-run impact but also a considerable impact on the medium­

term growth performance 0 f developing countries. Esterly et al (1993) even argued that terms 

of trade fluctuation have a greater influence on growth than either trade or fi scal po li cy. 

Even though it has been di fficulty to break up complete ly from the old pattern of 

specialization, remarkable industrial growth has been observed in many developing countries 

s ince the end of the Second World War. Yet they are more reli ant on export of primary 

products. Th is means that deterioration and vo latility of the terms of trade of primary 

commodities is sti li a matter of concern for many developing coun tri es. 

The situation in Sub-Saharan African countries is not an exception to the above statement. The 

vol ume of international trade of this region accounts more than fifty percent of the region's 

GDP (Hoffmaister et al 1998). Hoffmaister et al (1998) indicated that international trade of 

this region was about 64% of the gross domestic product (GDP) over the period of 1970-1993. 

The recent evidence, fro m World Bank database 2004, also indicates that internationa l trade of 

thi s region account for about 61 % of the GDP. Moreover, narrow ranges of primary 

commodities constitute a significant frac tion of their exports, and their main import items are 

intermediate inputs and capital goods. Export revenues, in thc region, are highly ullstable due 

to recurrent and sharp fluctuations in the prices of primary commodities. This implies that the 

ex ternal sector of the economy is highl y exposed to volati lity and long-term deterioration o f 

terms of trade. The focus on Sub-Saharan Afri ca, therefore, reflects the intuition that if 

volatility and secular changes in terms of trade matter at ali, they shou ld do so in the countries 

most dependent on primary products. 

There has been a growing research that examines the link between terms of trade and 

economi c growth2
. While contributing to this literature, ou r study is also related to some 

recent studies examining the link between terms of trade and economic growth in Sub-Saharan 

A fi'i ca: Bleaney and Greanaway (2001) employ fixed effect panel regression and Hoffmaister 

et al (1997) estimate a structural Vector Autoregressive Regression (VAR) model to examine 

the re lation between terms of trade and economic growth. The fo nner researchers concluded 

Basil alld McLeod (/992). Melldoza (1995. I 997). Kose alld Riezlllall (/999), alld SlalllllalI el al (2003) 
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that terms of trade volatility play an important role in affecting economic growth. While the 

latter found that terms of trade fluctuations have less significant role in affecti ng economic 

growth in the region. 

This study is, therefore, aimed at to analyze the impact of terms of trade vo lati li ty and their 

secular changes on economic growth app lyi ng a panel cointegration technique and usi ng 

larger data than the pervious works by Bleaney and Greanaway (200 I) and Hoffmaister et al 

( 1997). Acco rdingly, thi s study used panel data from 30 Sub-Saharan African countries) over 

the period of 1970-2002. It is a lso examined the ex istence and the magnitude of deterioration 

o f terms of trade of each sample coun try and across countri es using standard time seri es 

ana lysis. 

A ltho ugh the impact of terms of trade changes on growth instab ility, for 39 Sub-Saharan 

A frican countri es over the period of 1961-1 999, was analyzed by Alemayehu and Weeks 

(2005), this study focus on the effects of both tenns of trade vo latility and its secular changes 

on econom ic growth since both te1l11S of trade trends and vo latility affect economic growth. 

1.3. Objectives of the Study 

T he main objective of the study is to analyze the impact of terms of trade vo latility and 

secular change on economic growth in Sub-Saharan Africa using a recent ly developed panel 

co integration technique. 

The specific objectives are: 

• To test the existence and magn itude of long-tenn deterioration of tenns of trade in 

each sample countri es and across countries . 

, 
. Belllill, Burkina Faso, Botswana, Bllmndi, Camerooll, Comoros, Congo dem ocratic, Congo I"eplfblic, Cot-
del'o uI", Ethiopia, Gaboll , Ghal/a. Keny a, Lesotho. Madagascar, Malawi, Mali. Mauritania , Mozambican. Niger. 
Nigeria. RW(fnda, Sera Leoll, Senegal, South Africa, Swazi/alld, Togo, Tllllisia, Zambia and Zimbabwe 

4 
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• To examine the link between terms of trade and economic growth based on available 

data in Sub-Saharan Africa. 

• To ana lyze the performance and stru cture of ex ports in the region. 

1.4. Hypothesis of the Study 

The hypotheses of this study are: (i) , terms of trade deterioration and vo latil ity do ·exist in .each 
~ 

sample country and across country; (ii), both terms of trade deteriorati on and volatility h'~ve an 

adverse effect on economic growth in the region although the adverse effect of terms of trade 

volati li ty is greater than the adverse effect of the trends. 

1.5. Significance of the Study 

The effects of world trade on production, consumption and wellbeing heavily depend on 

international price ratios that are estab li shed (Lindert, 19R(j). Since Sub-Saharan African 

countries are highly dependent on ex ports of certain primary commoditi es and imports of 

intennediate and capital .goods, they are highl y exposed to terms of trade deterioration and 

vo latility. Previo us empirical works on the area are scant, particularly in the region. Th us thi s 

study, by incorporating larger data and relevant variables, ana lyze the impact o f terms of trade 

vo latility and trends on econom ic growth in Sub-Saharan Africa. In this case, the study will 

supplement the existing empirical literature on the developing countries in general and Sub· 

Saharan Africa countri es in particular. It will also inform policy maker and interested 

researcher by providing information about the impact of secular terms of trade changes and 

vo latility on economic growth. 

5 ! j 
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1.6. Scope of the Study 

The current study covers the period between 1970 and 2002 for 30 Sub-Saharan African 

countries. The period and countri es are chosen on the basis of the availabi lity of reliable data. 

1.7. Organization of the Study 

Remaining part of the paper will be organized as fo llows. The second Chapter will be 

concel11ed w ith review of related literatu re. The th ird Chapter w ill di scuss about the region 's 

ex ternal trade: an overview, the performance and structure of ex ports in the region and finall y, 

the case of terms of trade volatility and trends in the region and their link with growth 

perfo rmance. The fourth Chapter wil l focus on data, mode l specification and econometric 

methods rel iable for the CUITent study. Following thi s, the estimation of the model and the 

anal ysis of the empirical results are addressed in Chapter fi ve. In the last Chapter, conc lusion 

and pol icy implications are discussed based on the findings. 

6 
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CHAPTER 11. SURVEY OF LITERATURE 

2.1. Theoretical Review 

This part of the paper rev iews the relevant literatures to the study. Thus, it includes definitions 

and measurements of tenllS of trade, the theory of terms of trade deterioration, terms of trade 

vo latility and economic growth and finall y, terms of trade trends and econom ic growth. 

2.1.1. Definitions and Measurements of Terms of Trade 

The effect of world trade on production, consumption and we llbeing depends to a great extent 

on international price ratios that are established (Lindert, 1986). For this reason economists 

have paid close attention to the terms of trade. 

Terms of trade of a nation are deflll ed as the ratio of the price of its export commodity to its 

import commodity (Lindert, 1986; Salvatore, 1998). These terms of trade are often referred to 

as the commodity or net barter terms of trade. In a world of many (rather than two) traded 

commodities, the barter terms of trade of a nation should be defined as the ratio of the price 

index o f its exports to the price index of its imports (Lindert, 1986; Salvatore, 1998). They can 

be defined algebraically as: 

T = P., , ....................................... (3.1) 

Pili 

Where T rep resents net barter tellllS of trade, and Px and Pm are indices of export price and 

import price, respectively. P I' and Pm can be ca lcu lated as: 

Px = IXi Pi , ....................................... (3.2) 

7 
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Where X; is the share of each ";'" '' commodity in the total value of expol1s in a base year and p; 

is the ratio of the cUITent price of the same commodity to its price in the base year. 

P = "n •. p , ........................ ... ... .... ..... (3.3) 
m ~ ~I i 

Where III; is the share of each commodity in the total value of import in base year and p; is 

defined as above. The other types of terms of trade are income terms of trade, single factoral 

terms of trade and double factoral terms of trade. The net barter terms of trade (3.1) can be 

called income terms of trade (3.4) when they are weighted by the vo lume of exports. The 

income terms of trade are therefore given algebraically by: (Salvatore, 1998) 

y = (P, )Qx , ..................................... .. (3.4) 
Pm 

Where Y is income tel111S of trade and Q, is an index of the vo lume of exports . Thus, income 

terms of trade measures the nation's export-based capacity to imports (Salvatore, 1998). 

The single factoral tenns of trade, on the other hand, can be defined as the net bal1er tenllS of 

trade multiplied by an index of productivity change in the expol1 industries. They can be 

defi ned algebraically as: (Salvatore, 1998) 

D = (;JZx , ....................................... (3.5) 

Where D is single factoral terms of trade and 2., is a productivity index in the nation's export 

sector. So, single factoral terms of trade measures the amount of imports that the nation gets 

per unit of domestic factors of production embedded in its exports. 

The double factoral terms of trade, which are an extension of single factoral terms of trade 

(3.5) , can be defined algebraically as: (Salvatore, 1998) 

8 



Terll/s o(Trade (llId Economic Growth ill SlIb-Saharan Afi-ica 

G =(;J[iJ, ................. ...... ·· ........... ... (3 .6) 

Where G represents double factor!!1 terms of trade and Zm is an import productivity index . 

Thus G measures how many units of domestic factors embodied in the nation's exports are 

exchanged per unit of fore ign factors embodied in its imports. 

Of the four terms of trade defined above, barter terms of trade, income terms of trade and 

si ngle factoral terms of trade are the most important ones (Salvatore, 1998). Since barter 

terms of trade are the easiest to measure, most of the di scuss ion in economic literature has 

been in terms of net barter terms of trade. Indeed, the net barter terms of trade is often referred 

to simply as the tel1llS of trade. This study also used the net barter terms of trade of Sub­

Saharan African countries to analyze the relationship between terms of trade and economic 

growth. 

2.1.2. The Theory of Terms of Trade Deterioration 

Since the days of the classical economists, the long-run behavior of the terms of trade between 

primary products and manufactures has been a much-discussed theme. From Adam Smith 

( 1776) to Keynes (1912) and Clark (1942), there was an idea that terms of trade of primary 

products vis-a-vis manufactures have a trend to improve in the long run as a result of the 

operation of the law of diminishing returns in the primary producing sector (summarized by 

Sarkar, 1986). However, one of the Ethiopian scholars, Geberhi wote (1921), identified the 

deterioration of terms of trade for primary comll1odities. 

After World War II, some economists also identified and explained the deterioration of the 

terms of trade for primary commodities (Prebisch, 1962; Singer, 1950; Kaldor, 1976). A 

number of arguments have been proposed by economists for the declining trend in the terms of 

trade i. e. the income and price elastici ty, the unlimited supply of labor and market structures 

(S inge r, 1950; Prebisch, 1962; Ka ldor, 1976; Sproas, 1982; Banos and Amazonas, 1993) . 

9 
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It has been argued that the income and price elastic ities of demand for primary commodities, 

especially agricultural products', are lower than that of manufactures', causing tem1S of trade 

to turn against primary producers (Singer, 1950; Prebish 1962). Regardi ng income elasticity of 

demand argument, Si nger (1950) introduced income- inelasti c demand as a factor contri buti ng 

to relative price detelioration right fro m the beginning. In other words, an increase in world 

income, through Engle's law, leads to a higher increase in the demands for manufactures than 

fo r primary products, wh ich in turn leads to a deterioration in terms of trade for primary 

products. The propensity towards deterioration aggravated by the development of industrial 

substitute for primary products (Prebisch, 1962) 

With respect to price e last icity argument, (S inger, 1950: 479) noted that as pri mary product 

exporters increase their output and exports; price would tend to fall if price elasticity of 

demand for primary products was less than unity. This accompani ed with low elastici ty of 

supply as emphasized by the classical ana lysis, also means that there is greater instabi li ty of 

primary commodity prices and hence terms of trade (Sproas, 1982) 

In re lation to the second argument, which is unlimited supply of labor, an increase in demand 

for primary commodities (p roduced in the developing countri es) leads to an increase in labo r 

absorption, which wou ld creates more supply at the same price level, while in the case of 

manufacture goods such an increased demand leads to an increase in price to clear the market 

at a new leve l of demand (Barros and Amazonas, 1993). The resul t of this wou ld be 

deterioration in relative prices. Sproas (1983, 133) also show that not onl y under tota ll y 

unlimi ted suppl y of labor but also in a high elastic supply of labor situation, deterioration does 

occur. 

The th ird argument, which relates to market structures of primary commodities and 

ma nu fact ured goods, states while the agricultural secto r of primary ex pol·ters is highly 

competitive; the manufactured sector is monopoli st ic (Barros and Amazonas, 1993; Kaldor, 

1976). In other words, the developed countries sell in an oligopo li stic fix-price market where 

price are admi ni stered or fixed by the producers themselves. However, the developing 

countri es operate w ith in a flexi-nrice one, w here market price is given to the ind ividua l 
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producer and consumer (Kaldor, 1976). The impli cation of thi s is, in the long-run, terms of 

trade move aga inst developing countri es since producti vity increase in these countri es would 

trans late full y in to price decrease while producti vity increase in deve loped coun tri es would 

translate in to higher factor income and monopo li stic profit rather than lower product price 

(Kaldo r, 1976). 

In deve loped countries, a ri se in output per person is captured by trade unions and 

monopoli sti c fi rt11s in the fOll11 of higher money incomes, with absolute prices of manufactures 

remaining constant. Asymmetri ca ll y, a ri se in output per person in the case developing 

countri es is re fl ected in lower prices, because trade unions in these countries are weak and 

primary goods producers lack market power (Sproas 1982 and KaldorI976). This also implies 

terms o f trade move aga inst primary cOlllmoditi es . 

In the same way, Prebi sh (1962) noted the impact of cycJical nature of the north 's economy in 

that pro fi t increases, during upswings in the nOl1h 's economy, have a tendency to be absorbed 

by increase in wage since the labor is well organized in strong trade union. Hence transfer to 

the south is litt le as increase in demand for primary commodities. When profits reduced, 

during downswings, the encumber will be transferred to primary producer as demand declines, 

since strong trade unions in the north refu se to accept wage decli ne. 

2_1-3 . Terms of Trade Volatility and Economic Growth 

In the introducti on to hi s 1950 arti cle, Singer proposed that fluctuations in the terms of trade 

considerabl y affected the funds avail ab le to underdeveloped countries for capital fo rmation, 

and hence growth . He noted that c!langes in the volume and val ue of foreign trade tend to be 

important in developing countries because their surplus income over subsi stence is often 

entirely dependent on expoI1 revenues, and investment is in turn dependent on these income 

sources (Blattman et ai, 2003). 

Some econom ists, Mendoza (1995 and 1997) and Basu and McLeod ( 1997), have begun to 

formulate busi ness cyc le theory and growth model to establi sh a relationship between terms of 
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trade volati lity and growth such as that discussed by Singer ( 1950) and Prebish (1962) as wel l. 

In general, they have found that, as Singer seemed to suggest, short-term vo latility appears to 

be negatively correlated with growth, perhaps by reducing levels of investment. 

Mendoza (1997) constructed a stochastic endogenous consumption growth mode l where terms 

o f trade uncertainty cou ld adversely affect sav ings and growth . He formulated a model where 

planned consumption growth is an increasing function of terms of trade growth (because of its 

impact on lifetime income), but a decreasing function of terms of trade volatility (because of 

ri sk preferences). He al so examined this model using data from 40 deve loped and developing 

countri es. He then concluded that telms of trade volati lity bring a signi ficant adverse effect on 

economic growth while terms of trade trends (growth) will improve economic growth. 

Bleaney et al (2001) and Blattman et al (2003) also argued that there is a negati ve relationship 

between terms of trade vo latility and economic growth. More specifica ll y, using data for thirty 

five developing and industrialized countries, Blattman et al (2003) proved that terms of trade 

vo lat ility has a significant and higher adverse effect on growth than the effect of terms of trade 

trends. Moreover, they argued that the adverse effect of temlS of trade vo latility on growth is 

higher in developing than industrialized countries. Similarly, Bleancy ct al (200 I) , based on 

data from 15 Sub-Saharan African countri es that are highl y primary producing countri es, 

concluded that temlS of trade vo latility have a significant adverse effect on growth. 

In general , the literature suggests that terms of trade volatility have an adverse impact on 

economic growth particularly in developing countri es than their industrial counterparts . 

2.1.4. Terms of Trade Trends and Economic Growth 

It is argued that literature on the relationship between economic growth and secular 

deteriorat ion in the terms of trade is older and more debatable than that on the impact of terms 

of trade vo latility. In 1950 Prebisch and Singer emphasized that primary product prices would , 

in the long run , fall relative to tho,,, of manufactures due to the fundamental nature of primary 
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products and manufactures . P rimary product speciali zing countri es wo uld therefore see 

deterioration in their terms of trade and, as producers of increasingly cheaper primary products 

and co nsumers of increasingly expensive manufactures, a relati ve fal l in incomes (Blattman et 

al,2003). 

Regard ing the relationship between terms of trade and economic growth, economists have 

proposed two oppos ing views. The first view includes positive relation between (i) terms of 

trade improvement and economic growth (Mendoza, 1997; Blattman et ai, 2003) and (ii) terms 

o f trade deterio ration and a decl ine in economic growth (Mendoza, 1995). For example, 

Blattman ei al (2003) remarked that terms of trade improvement leads to an increase in 

investment and hence growth . For Mendoza (1997), growth is faster in economies in wh ich 

terms of trade grow at faster rate, on average, because rapid terms of trade growth increases 

the expected real rate of retUl11 on savings (i n un its of imported goods) and thi s affects the 

savi ng rate. 

On the other hand, Mendoza (1995) summarized the argument of Harberger-Laursen (HL) 

e ffect in thm, ' when tenns of trade deteriorate, net exports and sav ings decline because a fall 

in the purchasing power of exports is a reduction in income, and marginal propensi ty to 

consume ami save are less than unitary'. If a countries growth increases the vo lume of trade 

(trade is concentrated on primary export sector), the terms of trade of the country w il l 

deteriorate, and reduce the gain in welfare. In extreme case, the terms of trade could move 

aga inst the country to such an extent that its welfare is actually reduced (Sodersten, 1998). 

Thi s paradox has been tenned as immiseri zing growth. 

Several economists also believed that there is a negati ve relati on between tenns o f trade 

improvement and economic growth, which is the second view (Sachs and Warner, 2001. ; 

Hadass et ai, 2003). Sachs and Warner (200 1), for example, noted that countri es with large 

natu ral wealth di scovery tend to grow more slowly than resource poor countries: natural 

resources , and any terms o f trade boom that rai ses their value, are therefore a curse to 
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deve lopment. In relation to this, li terature has examined Dutch disease effects extensively'. 

For ex ample, Alemayehu (2002) sum marized the idea of Corden (1984) and Van Wijnbergen 

( 1984) in that the booming secto r has a negati ve effect on growth due to spending effect (if 

part of the revenue fro m the booming sector spent on the other sector) and then resource 

movement effect (if resource shift towards the non- tradable sector from the booming sector). 

Si milarly, the recent evidence by Hadass et al (2003), also show that wh ile terms of trade 

movements between 1870 and Wo rld War I favored primary product exporters, it reduced 

their growth. 

2.2. Empirical Review 

In thi s subsection we review empirical literature conducted on the deterioration of terms of 

tmde hypothesis, and on the impact of tenns of trade vo lati li ty and trends on economic growth 

in Sub-Saharan Afri can coun tries and other coun tries (especiall y in developing coun tri es). 

Prebisch and S inger started the statistical analys is on the deteri oration of terms of trade 

hypothesis in the 1950 (Leon and Soto, 1995). For example, Prebisch (1 950) estimated that 

terms o f trade of least developed countri es deteriorated in the range of 0.5%-0. 7% per year 

during the period of 1870-1945 ('--eon and Soto, 1995). However, the Statistical techniques 

employed by both Preb isch (1950) and Singer (1950) are very crude by today's standards, 

amoun ting basically to simple data inspect ion (Balasubramanyan and Sapsford, 1994). 

Moreover, their work was constrained by quality of available data (Sapsford, 1989). Hence, 

the Preb isch-Singer hypothes is, secular detention deterioration in the net bal1er terms of trade 

between primary products and manufactures, has fos tered subsequent empirica l stud ies 

(Spraos, 1980; Sapsford , 1985; SarkaI', 1986; Grilli and Yang, 1988; Cuddington and Urzua, 

1989; Bloch and Sapsford, 2000) 

4 Villi Wijl1bergell. 1984. 19860, 1989: £dll":rd alld vall Wijllbelgell , 1989: Cordell, 1984: Salter, 1959: SIVall. 199(,: 
Nemy alld WijllbeJgell, 1986 (cited by A lemayellll, 2002) 
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Spraos ( 1980) , for example, examined the hypothesis using a semi -log linear regression model 

fo r Prebi sch' s and Legue's seri es. The model is formulated as: 

In y , = a + (JI + p , 

Where)l, represents the relative pri ce of primary products to manufactures at time I and I 

represents the time trend. Hence, the deterioration hypothesis can be tested by estimating the 

coefficient (J. 

The results of thi s model indicated that the Pribisch's series show an annua l rate of change of -

0.9 % and the Legue's series of -0. 6 %. Thus, he concluded that fo r the 70-years period ending 

wi th outbreak of World War II, a secular deterioration in the net barter terms of trade has been 

statistica ll y observed; however, Preb isch exaggerated the rate of deterioration. Spraos (1980) 

a lso remarked the hypothesis to c iJen to doubt when the analysis is extended to include the 

peri od up to 1970. 

In an extension of Spraos (1980) study, Sapsford (1985) found evidence of structu ral 

instability problem in the early analysis of Spraos (1980). He cotTected the problem by 

allowing for intercept and s lope dummies after 1950 and he concluded that (with the exclusive 

of petroleum products) there was a down ward trend of about l.3 % per annual, but with a 

substantial up ward shift in the data in 1950.111 thi s regard, Sarkat· (1986) also concluded that 

the deterioration in terms of trade hypothes is is valid . Moreover, he noted that the declining 

trend continued in the post-Second World War years. 

On the other hand, Grilli and Yang (1988) undertook a major effort to generate a reliable 

database for the period of 1900-1986, also called G-Y seri es. Using thi s series, they estimated 

and found that the down ward trends in the net batter terms of trade for primary commodi ties 

was abo ut 0.6 % per annum but fou nd no evidence of shifts in the seri es. Hence, they 

conc luded, like that of Spraos (1980), the deterioration hypothesis is va lid ; however, Preblisch 

overestimated the long run trend. 
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With the advancement of time seri es econometrics, the stati stica l analysis applied by Spraos, 

( 1980) and Grill and Yang, (1988) is subjected to criticism for its fundamental implici t 

assumption that the relative price fo llows a trend stat ionary (T-S) process (Cuddington and 

Urzua, 1989; Cuddington 1992 cited in Balasubramanyan and Sapsford, 1994). Moreover, 

Cudd ington and Urzua (1989) also questioned the ex istence ofa structural break in the relative 

price series in 1950. Cuddington and Urzua (1989), hence, reexamined the empiri cal va lid ity 

o f the hypothesi s using di fference stationery (D-S) time seri es model to the G-Y series of non­

fuel commodity prices; by allowing fo r the probability of structural breaks. The model is 

fo rmu lated as: 

d ln y , = r+ fl , 

Where (I/nY, = (J -L)Y" with L denoting the lag operator. The esti mation results indicate that 

primary commodity prices (relative to manufactures) experienced an abrupt drop after 1920. 

Hence, they concluded that the 'styli zed facts' behind the Prebisch-Singer hypothes is should be 

changed. They also noted that, the choice between the D-S and T-S model hinges on the 

presence or absence of unit root in the data process. Meanwhile, Powell (199 1) fo und that 

term s of trade for commodities did not exhib it any definite long-term trend, but they do reflect 

three pell1lanent (structural) adverse shocks that occurred in 192 1, 1938, and 1975 

(Balasubramanyan and Sapsford, 1994). Cunndington (1992) also used the same D-S time 

seri es mode l to the analysis of the 24 commodities that include the G-Y index (plus oi l and 

coal), and found that 21 of them present zero or positive trend, hence rejecting the Preb isch­

Singer hypothes is (Leon and Soto, 1995). 

On the other hand , Balasubramanyan and Sapsford (1994) noted that most of the empirical 

wo rks in the post- 1989 support the Prebisch-Singer hypothesis of deterioration of terms of 

trade (Ardeni and Wright, 1992; Helg, 1990; Boughton, 1992; Bleaney and Greanaway, 1993). 

Bloch and Sapsford (2000), using model that induces difference in wage and price 

determi nation between primary production and manu fac turing in the post-World War 11 
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peri od, also supported the Prebisch-Singer hypothesis; however, there has been intervals of net 

improvement in the terms of trade of primary product during periods of particularly rapid 

manufacturing growth . 

In general, a lthough there are mixed results concerning the deterioration of the terms of trade 

hypothes is, it seems that majority of the studies give support to the original studies ofPrebisch 

( 1962) and Singer (1 950) 

In analyzing the relationship between terms of trade and econOlll lC growth, most of the 

empiri ca l studies focus on the impact of terms of trade vo lati li ty andlor shock on economic 

growth (Basu and McLeod, 1992; Mendoza, 1995 ; Hoffimaister, Ro ldos and Wickham, 1997 ; 

Kose and Riezman, 1999; Bleaney and Greanaway, 200 I). Some other empirical research 

rather examines the impact of both terms of trade trends and vo latility on economic growth 

(Medoza, 1997; Blattman, Hwang and Wi lliamson, 2003). 

Basu and McLeod (1974) made a signifi cant effort to analyze the relationship between te1l11S 

of trade fluctuations and economic growth using some standard ti me series tests' , which 

appli ed in several literatures, and a simple open economy stochastic model. The results of the 

time series tests for twenty developing countries shows that their output movements are 

domi nated by swings in average growth rate, while thei r terms of trade are characterized by 

considerable short-term fluctnations aro und a more stab le long term down trend. Hence, they 

5 n,e time series rests il/clude Augmented Dickey Fuller (A DF) rest (to examine the existence o/rcl1Idolll walk or/lO( 
ill the terms of trade seri(5) and variance ratio test of Coch rane (/988), to check the magnitude/ size of the randolll 

walk, The A DF test is : 
00 

t:, TOT, = fI + J3t + r TOT,-l + L at:, TOT,-i + C, 
j=] 

Where TOTI is lerms of tmde 
t is trelld term 

_ I [var(:rOT, - TOT,J]r 
The Cochrane (1988) variance ratio test is: V - ~ trrl ) 

k k varV OT, - TOT,-l 
Where Vk is variance rafio. 

r = [T/(T-k+ IJ1 . 
K Gild T represent IIwlIber of lag period ami ob,\'ervatiolls, respectively 
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concluded that the temporary temlS of trade shocks or booms have pe1111anent effects on 

output levels and average growth rate. 

The results of their model al so show that temporary terms of trade shocks have persistent 

e ffects on output level & a mean- preserving spread in export price may lower output growth. 

Basu and McLeod (1974) examined terms of trade and growth dynamics by estimating 

unconstrained V ARs for twelve least developing countri es . Their estimati on results con fi lmed 

the ir model prediction of the persistent effects of terms of trade shock on outputs level. 

Moreover, the results show that the long-run tenns of trade-output elasticity are in the range of 

0. 1 to 0.2 with terms of trade level and variabili ty explaining 20-50 percent of the long-term 

variation in the output levels in ten of the twelve least developed countri es. Hence, the authors 

concluded that greater ten11S of trade volatility reduce economic growth significantly. 

On the other hand, Mendoza ( 1995) conducted a quantitati ve examination on the relationship 

between terms of trade shocks and business cycles using a three-sector intertemporal general 

equilibrium model and a large multi -country data frol11 30 developing and industriali zed 

countri es. The results revealed that terms of trade disturbance acco unt for around y, (i. e. 45-60 

%) of the actual vari ability ofGDP and rea l cxchange rate. 

Mendoza (1997) also examined a stochastic endogenous growth model in which te1111S of trade 

uncertainty affect saving and consumption growth. For him, the model can also be interpreted 

as a stochastic version of the one sector endogenous growth model of Rebelo ( 199 I) . In the 

model, the mean and variance of the terms of trade determine the savings rate and 

consumption growth . He noted that although most ex isting empirical wo rk has been clearl y 

identifi ed the posi tive relationship between terms of trade and growth, they didn ' t conduct 

structural tests tied to the theoretica l framework in which the ro le of terms of trade is 

exp li citly modeled. 

He also examined the empirical rel evance of the model's key pred ictions using data fro m 9 

industri al (G-7 plus Allstralia and Spain) and 31 developing countri es and applying panel 

estimat ion methods. More specificall y, the estimation results shows the growth rate of 
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consumption at import price raises by 0.2 % and that of consump ti on at domestic price by 

about 0.05 % when ever there is an increase of I percentage point in the rate of change of 

term s o f trade. Where as, I percentage point increase in the variability of the terms of trade 

reduces consumption growth by slightly more than II, of the percentage point. The major 

finding of his empirical analysis, hence, supported the model's prediction that economic 

growth is linearl y related to the rate of change of telm s of h·ade and tet1l1 S of trade variability, 

wh ich has a large adverse effect on economic growth . 

By measuring the relative impoliance of domestic versus ex tem al shocks, Hoffmaister, Raldos 

and Wickham (1998) analyzed the source of macroeconomic fluctuation in Sub-Saharan 

Afri ca. They applied vecto r autoregressive regression model to analyze the data from 23 Sub­

Saharan Africa (8 from CFA franc and 15 from non-CFA franc countri es) over the period of 

1971-93. From the model estimation they found that trade di sturbances, i. e. terms of trade 

shocks, account for on ly a small fraction of variation in outpu t of Sub-Saharan Africa 

economies in general compared to supply shock. However, terms of trade shocks had a great 

influence on fluctuations of output in CFA franc countries; this is mainly because of the 

rigid ity of real exchange rate in those countries. Their empirical result also identified that 

dcspite the larger terms of trade shocks, non-CFA franc countries were better able to w ithstand 

these, in part due to the greater flex ibility of their exchange rate regimes. 

Using a dynamic, stochastic, multi-sector, small open economy model , Kose and Rei sman 

( 1999) , examined the effect of trade shocks, namely fluctuation in the prices of exported 

primary cOlllmodity, imported capital goods and intermediate inputs; and financial shocks on 

macroeconomic fluctuation of Africa economies. Unlike other economi sts, they used a 

brooder definition of trade shocks (i.e. they focused on the price changes of the main export 

and import items instead o f terms of trade di sturbance). Based on the annual data taken fi·om 

twenty-two non-oil exporting Africa countries for the period of 1970- 1990, the researcher 

fou nd that trade shock, modeled by fluctuation in the prices of expolied primary commodity, 

imported capital goods and intermediate inputs, have a significant role in deriving 

macroeconomic fluctuations in Afi·ican economies. In particular, more than 44 percent of 
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va riation in aggregate output was explained by trade shocks. They further conclude that trade 

shocks cause prolonged recess ion in these economies. 

Bleaney a nd Greanaway (2001), on the other hand, examine the impacts of terms of trade and 

exchange rate vo latility on investment and growth using a cross coun try growth equation for a 

pane l of ann ual data of 14 Sub-Saharan African countries over 1980- 1995. They formulated 

the growth equation by taking GDP growth as a dependent variable and the vo lat ility of terms 

of trade and rea l exchange rate, the level of terms of trade & the real exchange rate 

misalignment in the current & th0 previous two periods, together with two lags of GDP & 

inflation as independent variables . Some other variables such as initial GDP, education level , 

opelUless & other that commonly appears in gross regression were considered as control 

variables. In the equation , the authors assumed those terms of trade as exogenous but CutTen t 

va lues of other macroeconomic variables are endogenous, and they are instrumented by llsing 

a one-period lag. 

Their empirical results indicate that vo latility in terms of trade has a negative impact on 

growth , which is around 48 percent of the fluctuation in growth was exp lained by ten11S of 

trade vo lat ilities; and that vo latility in the exchange rate has a signi fican t negative impact on 

investment. They al so showed that the impact on output growth of both the trend & the 

vo lati lity of the te11l1S of trade, exp la ined by Mendoza (1997) theoretical model, can not be 

determined unambiguously due to the uncertainty of the ri sk avers factor. 

S imilarly, using a partial adjustment version of Harod-Dommar model for 39 Sub-Saharan 

African countries over the period of 1961-1999, Alemayehu and Weeks (2005) found that the 

vari atio n in te11l1S of trade has a significant impact on growth instability. They a lso noted that 

coe fficient of variation in the terms of trade is the most statistically significant behavioral 

va riabl e. 

Recentl y, following the research strategy of Mendoza (1 997), Blattman et ai. , (2003), 

unde rtook a cross country pane l regress ion to examine the impact o f secular terms o f trade 

change & vo latility on economic growth of 35 developing & industri al countri es over the 
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peri od of 1870- 1938. They estimated 10-years average GDP per capi ta growth rates on 10-

years average terms of trade growth and lO-years standard deviation of terms of trade, by 

controlling for initial income per capita, export shares, primary product ex ports shares in total 

exports & a variety of other vari ab les. Although they applied a cross-country regress ion 

ana lys is like other economists (Bleany, et aI., 2001 and Mendoza, 1997), they used data for 

long period. 

Their est imation results indicate that those less developed countri es in the periphery were 

much more sensitive to terms of trade trends and volatility than was the true of industrial 

countries in the core. Over the fu ll 1870- 1938 period, Blattman et aI. , (2003) found that 

secular changes in terms of trade served to diminish GDP growth rates in the periphery (by 0.2 

percentage points). Over the same period, terms of trade vo latility also served to dimini sh 

growth rate (by 0.5 percentage points). But even more damaging to the primary product 

producers in the periphery was thr high degree of vo lati lity in terms of trade that exerted a 

negative impact to growth more than twice the size of negative impact of the trend (-0.50 I 

versus -0.201). Finally, they found that terms of trade trends and vo latility combined 

s lowdown annual growth rate in the periphery by more than 0.7 percentage points. 
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CHAPTER III. SUB-SAHARAN AFRICA'S EXTERNAL TRADE 

3.1. Over View 

There is nothing in the doctrine of free trade that guarantees an equal or equ itable distribution 

of the ga ins from external trade. The di stribution of the gain from trade w ill be determined by 

a country's international competitiveness in terms of both its price and income dimensions. 

Majority of Sub-Saharan African countries' externa l trade IS still depende nt on 

commodities, which are becoming increasingly unattract ive in the international market (Africa 

Development Bank, 2003). The market for the region's traditional exports is shrinking relative 

to the global export market. Accordingly, the region export share to world exports has been 

declining from 2.53 in 1970s to 1.77 and 1.35 in the fo llowing two decades (tab le 3. 1). This 

implies that as world income in general and income of the trade partners in particular grow, a 

smaller proportion of this income growth is devoted to the purchase of these commodities. In 

other words, the world ' s income elastic ity of demand for the region 's traditional exports is less 

than unity, Tn addition, the majority of Sub-Saharan African countri es are depcndant on the 

importat ion of manufactured goods, which have income elasticity of demand greater than 

unity, Thus, due to thi s weak trade perfollnance, the income dimension of global competi ti on 

tends to work against the Sub-Saharan African countri es, 

When considering the di stribution of the ga ins from trade, the probl em of Illany Sub-Saharan 

African countri es is that their predominantly primary product ex ports have inherent tendenc ies 

rO I' there terms of trade deterioration and vo latility in relation to manufactured goods coming 

n'om the developed countries (UNCT AD, 1999). These primary cOlllmodities have not only 

low price; they also have a low income elast icity of demand, which means that when supply 

increases prices can drop dramaticall y, and demand growth only slowly w ith global growth. 

Th is, in general , impl ies that Sub-Saharan African countri es are less benefited from ClllTent 

global trade due to their weak ex ternal trade performance. 
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3.2. The Performance and Structure of Sub-Saharan African Exports 

3.2.1. The Export Performance of Sub-Saharan Africa 

In the last decade ( 1990s) the expol1 sector of the regIon has generally revealed an 

improvement as compared to the preced ing two consecut ive decades. This can particularly be 

observed if we look at the ratio of expOt1S to GDP, exports to il11ports as well as the growth 

rate of export earnings. Acco rdingly, export as a share ofGDP that registered 23.74 percent in 

the 1970s increased to 27.23 and 28.65 percents in the 1980s and 19905, respectively (table 

3.1). The same tab le also indicates that the ratio of export to import and average growth rate of 

export earnings show an improvement in the 1990s by 15.34 and 2.07 fi'om the preceding 

decade (1980s), although they declined in the 1980s by 0.12 and 0.76 percents from the period 

of 1970s. 

Table 3.1. The Ratio of Export to GDP (XlGDP), Export to Import (XlM) alld Regioll's 

Export to World Export (XIWX), alld Average Growth Rate of Exports (A GX) 

XlGDP XlM AGX XlWX 

]970-79 23.74 78.34 3.16 2.53 

]980-89 27.23 78.22 1.56 1. 77 

]990-

2002 28.65 93.68 3.63 ].35 

Source: OWII Computatioll Usillg Data [rom World Balik Developmellt ilu/tcators, 2004 

CD-ROM 

On the other hand, the contribution of the region's exports to world total exports has been 

decli ning throughout the decades under consideration from 2.53 in 1970 to 1.77 and 1.35 in 

the fo llowing two decades (Table 3.1). This is mainly due to majority of the countri es in the 

region are dependent on on ly a handfu l of cOl11t11odit ies, wh ich have large volatile price; and 

also they face very high transport costs and have weak institution to fac ilitate trade. These 
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countries have also experienced a number of armed conflicts throughout the prev ious decades, 

which have major im pacts on their economies (World Bank, 2005). All these facto rs therefore 

hobble trade perf01111anCe of the region. 

Over the past two decades developing countri es, in general, have increased their share of 

global trade from just under one-quarter to abo ut one thi rd due to their movement beyond thei r 

trad itional spec ialization in agricultural and resource exp0l1s in to man ufactures trade, whi le 

Sub-Saharan A fri ca 's export shares has becoming sluggish and very weak (World Bank, 

2004). This is an indication for weak perfonnance of the region's exports in current global 

market. It also indicates that the region's contribution to towards the developi ng countries 

export share is less. As table 3.2 revea ls, unlike the other regions, Sub-Saharan African 

countries' exports share to world market has been decl ining from 1.2 percent in 1990 to 1 

percent in 2000, th is is by 0.2%. In addition, the average ann ual growth rate of exports is also 

by far lower than the rest of the regions, even lower than the average growth rate of the 

develop ing countries as a who le by 5.6 percent. From thi s, we can conclude that the 

competitiveness of the region in the intel11ational market is still weak. 

Accordi ng to Africa Development Ban k (2003), the major facto r for this weak perf01111 anCe in 

the global ma rket is the depende" cy of majori ty of the countries ' exports on commoditi es, 

which are becoming increasi ngly unattractive and have high ly vo lati le re lative price in the 

internati onal ma rket. On the contrary, they import manufactured good that are highl y 

demanded . Thus, the income di mension o f the global competition tends to work against these 

count ries. 

In genera l, although an improvement in the export perfo rmance has been observed tak ing the 

ra ti o of exports to GDP and export to import in to consideration, the region has st ill a sluggish 

and weak contribution in the international market share as compared to other deve loping 

coun tri es. 

24 



TeJ'/l/s of1rade {[nd Economic Growth ill Su/}-Safwrall Africa 

Table 3.2 World Market Shares, and Growth, 0/ Exports by Region, 1990-2000 

World market Change in 

share market 

share 

1990 2000 1990-2000 

World - - -

Developed economics 71.5 64.0 -7.5 

Developing 23.9 32.0 8.1 

economies O/which: 

Asia 16.9 24.2 7.3 

Easl and SOllth Asia 13.0 20.0 7.0 

Latin America 4.2 5.6 1.4 

Sub-Sa/Larall Africa * 1.2 1.0 -0.2 

Source: UNCTAD, Handbook o/Statistics 2002 (CD-ROOM) 

• Excluding Soulh Aji-ica 

3.2.2. The Structure of Sub-Saharan Africa's Export 

Average 

growth 0/ 

exports 

1990-2000 

6.6 

5.5 

9.1 

9.5 

10.3 

10.2 

4.1 

The structure of exports in sub- Saharan Africa countries reveals the fami liar developing 

country case. A narrow range of primary commodities is still overwhelming ex p0I1 sectors. 

This structure has not significantly changed over time. 

As indicated in Appendix I, i:-, many of the countri es under consideration pnmary 

cOl11modities, which haci been the leading exp0I1s in the 1985, were also leadi ng export items 

in the 1997. However, change in composition o f exports is observed in few countries of the 

region, particu larl y from primary prociucts to service items (like in Sera Leone and United 

Republic of Tanzania). This implies that majority of Sub-Saharan African countries are still 

dependent on the export of primary products. 
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Changes in composition of export items in the region, as a who le is not satisfactory, 

particula rl y to wards the manufactures trade (UNCTAO, 2002). Table 3.3 shows us the 

percentage of manufactures exports to merchandise exports in the region for the last three 

decades. From the table we can understand that Sub-Saharan Africa countri es in general show 

certain improvement in the manufacture exports as a share of merchandise exports during the 

last thirty years (from 9.51 in 1970s to 13.34 and 21.09 in 1980s and 1990s), however, 

majo rity of the countri es in the region have little contribution (i.e. 8.24, 9.56 and 12.84 in 

1970s and the next two consecutiv" decades, respecti vely). 

On the other hand, few countri es of the region, namely Kenya, South Afri ca, Mauritius, and 

Senegal have larger contribution to the change for merchandise exports composition of the 

region (i. e. 19 .14 in 1970s, and 24.88 and 44.87 in 1980s and 1990s). Hence, in terms of 

export diversification (changes in the composition of expoli items) in the region as a whole, 

only the few countries are dominated; the rest (majori ty) are sti ll dependent on primary 

commod ity exports. In this regard, append ix 2 reveals further infonllation in that few primary 

commodities (i.e. the three leading products) accounted on average for more than 75 

percentages of the merchandise exports of the countri es in the region during the period of 

1981-1983 and 1997- 1999. 
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Table 3.3 Ratios of Mallufactures Exports as a Percelltage of Merchalldise Exports 

Ratio of Mallufacture export as a percelltage of 

lIlerchalldise exports (average) 

Coulltries 1970-1979 /980-1989 /990-2002 

Five Sub Saharan Aji-icall 

coulltries" 19.14 24.88 44.8 7 

Otl, er countries of the Sub-

Saharan Aji"ica regioll ,'* 8.24 9.56 12.84 

Ol'er wllOle Sub-Saharan Afric((I1 

cOllntries 9.51 13.34 21.09 

Source: OWII ComputatIOn US/llg Datafrom AfrIca Developmellt III{fIcators, 2002 

CD-ROM 

,', Kellya, South Aji-ica, Mauritius, and Sellegal 

".:, Angola, Burkina Faso, Benin, Burulldi, Call1erooll, Cape Verde, Celltral Aji'ica, 

Chad, COllloros, COllgo Dem. Rep, COllgo Rep., Cot d'Ivoire, Djibouti, Equatorial 

Guinea, Gaboll, Gambia the, Ghalla, Guillea, Guillea Bissau, Liberia, Madagascar, 

Malawi, Mali, Mauritallia, Mozambique, Niger, Nigeria, Rwauda, Seychelles, Sire 

Leoll, SOlllalia, Sudan, Tanzania, Togo, Uganda, Zambia and Zilllbabwe. 

The structure of the region 's export sector is also exp lained by high concentrati on indexes 

(table 3.4). The concentration indexes of certain countries of the region are almost the same in 

15 years period . This impli es that the countries effort to wards transformation and 

diversification is unsat isfactory. Apparently, this absence of diversification or high 

dependency on specific commodity renders the economy vu lnerable to terms of trade 

vo lat ility and deterioration associated with the product on wh ich the region concentrates. 

Moreover, it limits opportunities for earning adequate foreign exchange and it does not foster 

international linkage. Hence, it brings a negative effect on the stability of the economy in 

genera l (UNCTAD, 1999). 
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In short, primary export sector is st ill a predominant sector in many of the countries in the 

region, however, certain improvements have been considered, regard ing changes in 

compos itio n of exports towards manufacture and service sectors, in few countries of the 

regIon. 

Table 3.4 Export COllceutratioll 6 aud DiI'ersijicatiou Iudex by couutly 

!980 1995 

COlllltl ), Number of Dillersijica COllcentra Number of Dillersijica COJl celltra 

cOJlllllodity tion index tioll illdex cOllllll odi(J' tion illdex tioll in tlex 

e.xported exported 

Nigeria 147 0.711 0.948 109 0.906 0.897 

Uganda 22 0.953 0.950 17 0.960 0.816 

GaboJl 46 0.732 0. 763 36 0.931 0. 730 

Burwllli 26 0.940 0.594 17 0.947 0.676 

/lJ lIanda 13 0.959 0.668 8 0.946 0.664 

Mauritania 24 0.956 0.661 29 0.966 0.610 

Co ngo 29 0.765 0.890 41 0.882 0. 557 

Sierra Leone 39 0.922 0.444 14 0.890 0.502 

Cote De,'our 154 0.850 0.383 121 0.905 0.408 

UK 23 7 0. ,'33 0.083 236 0.220 0.069 

USA 236 0.428 0.064 235 0. 262 0.068 

Sou rce: UNCTAD 1996/1997 

Sub-Saharal/ Africal/ cOllI/tries are rauked accordiug to tile cOl/ ceutratiol/ index ill ]995. 

(, lIle COllcellfralioll index is based 011 lite Herjilldahl-HirschmaJ/ illdex 1/ormalized 10 obtaill lIalues rankingfrom 010 
I accordillg to th e following formula: 

m-~ . '" Hi = ~' Wh ere Hi = COllcellfrarioll index, '\j = Value 0/ export oj product!. X = LXi 
1- -

239 
alld 239 is the /llImber a/products at the three digit SITC 
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3.3. Tel'ms of Trade and Their Link with Economic Growth 

In thi s sub-secti on of the paper we concentrate on the characteri stics/structure of terms of 

trade volati lity and trends in each country of the region and across country. We wi ll also try to 

see their link wi th economic growth. 

3.3.1. Terms of Trade Volatility and Economic Growth 

It has been argued that terms of trade volati lity have a negative impact on economic growth 

(Mendoza, 1997; Bleaney et aI. , 200 I; Blattman et aI., 2003). More specifica ll y those 

countri es, wh ich are heav ily dependent on primary commodities as their major source of 

export earn ings, are highl y exposed to terms of trade vo latility, and thi s in tum has detrimental 

effects on their long-term economic growth and investment (UNCTAD, 2002). Figure 3. 1 and 

3.2 exp lain this argument using an empirical data from a sample of Sub-Saharan African 

countri es. 

Figu re 3.1, fore example, depicts that the terms of trade vo latility, which is measured by 

standard deviation of 26 Sub-Saharan African countries. From the figure we can understand 

that Sub-Saharan African countri es have faced higher terms of trade vo latility than that of the 

developed countri es, which exports manufactured products. Th is is ma in ly due to their 

dependence on export of narrow range of primary commodi ties, in which their relative prices 

are highly volatil e (UNCI AD, 2005). 
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Figure 3. 1 Terms o/Trade Volatility by Coulltry 

Tenns o fTrndc Vo latality 

Count ry 

o 1970~1 979 I:j 1 980~1989 • 1990-2002 

Source: Own Computation Usillg Da/ajrolll Afi-ica Development Indicators, 2004 CD-ROM 

The same fact, high terms of trade vo latility, is observed when we come to the case of the 

region relative to other regions (flgure 3.2). Among the regions under considerat ion sub­

Saharan Africa has experi enced higher telms of trade vo latility than the other regions, mainly 

in the 1970s and 1980s. The figure also explains that terms of trade vo latility are a 

considerab le problem in developing countries than in developed ones. Unlike the developing 

countri es, the developed countri es face less terms of trade volatil ity since they spec ialize on 

the production and export of manufactured products. Moreover, due to high technology and 

leve l o f income, the developed countri es can easil y control the problem of terms o f trade 

vo lat il ity. On contrary, in develop ing countries due to high supply ri gidity and technological 

backward ness, terms of trade volatility can not be easil y controlled; hence they may have an 

adverse impact on economic growth. 
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Figure 3.2 Terms of Trade Volatility by Regioll 

Terms of Trade Vo tatatity 
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Caribbean 

South Asia Sub-Saharan Developing 

Pacific COlUltly Afi'ica cOLUltries 

1>'1 1970·1 979 8 1980-1 989 JjJ 1990-2002 

Source: OWII Computatioll Usillg Data from Africa Developmellt Illdicators, 2004 CD-

ROM 

As discussed in the literature review part of this paper, several economists argued that terms of 

trade volatili ty is one of the facto rs, which bring an adverse impact on economic growth of a 

country by reducing level of investment (Mendoza 1995 and 1997; Basu and McLeod, 1997). 

Accordingly, the average annual growth rate of GDP of the Sub-Saharan Africa has been 

decl ining from 3.87 in 1970s to 2.24 and 1.97 in 1980s and 1990s (World Bank, 2004). 

Although various facto rs are responsible for a declining in growth rate of GDP of the region , 

high terl11s of trade vo latili ty may have also certain contribution towards thi s declining rate. 
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3.3.2. Tenns of Trade Trends and Economic Growth 

In several li terature, it is argued that the primary products specializing countries would 

exposed fo r deterioration in their barter terms of trade due to exporting an increasingly 

cheaper primary products and importing an increasingly expensive manufactures, hence face a 

decl ine in the ir relative income (S inger, 1950; Prebish, 1962; Kaldor, 1976). Among those 

countri es, Sub-Saharan African countri es are the most do minant exporter of primary products; 

in these countries, only a hand full of primary products contributes more than fifty percent of 

the total exports. This, may therefore, implies that these countries should face a deterioration 

in their barter terms of trade. 

This sub-section of the paper therefore examine the above statement, i.e. the ex istence and 

magnitude of deterioration in the terms of trade, by taking data from 30 Sub-Saharan African 

countt·ies, and employing a standard time series analysis (i.e. unit root test and vari ance rati o). 

To exam ine the deterioration in the terms of trade of each sample country and across cOLllltry, 

this paper uses a standard Augmented Dickey Fuller (ADF) test by assLlllling that no structural 

break ex ist in each series. The form of the ADF test is: 

~ 

!':, y, = JI + (Jt + r Y'" + La!':, Y,.; + &, 
i= 1 

Where y, is tel111S of trade and t is trend variabl e. However, as the Llllit root tests are sil ent as to 

the size and relative importance of the permanent component, we proceed to shed some li ght 

on thi s issue by employing the methodology proposed by Cochrane (1988) (cited in Basu and 

McLeod, 1992; Reinhart and Wickham, 1994). Cochrane (1988) provides a convenient 

nonparametric estimator of the size of the random wa lk trend component: Ilk times the 

variance of the k'h difference . Comparing this variance to that of the first difference yields the 

vari ance ratio , i. e: 
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I [var(y - y )] V = -- / /- k T 

, k var(j}, - y,J 

Where T = [T/(T-k+ J)}, K and T represent number of lag period and observations. Then 

Cochrane (1988) assume that thi s ratio approaches one for a pure random trend and zero for a 

trend stationery seri es. 

Us ing the above methods, we est imated unit root and variance ratio (for 4, 8 and 12 yea rs 

d iffe rence) by taking data fro m 30 Sub-Saharan African countries, The results are summarized 

in appendix 3, The unit root test results reveal that negat ive trends in terms of trade do exist in 

many of the sub-Saharan African countries and also on the average series of the 30 Sub­

Saharan African countries, However, they are weak (i,e, the t-statistics indicates weak trends), 

This result is a lso corroborated by the variance ratio results, in that, more than half of the 

countries of wh ich unit root test identified to have rando m trends also supported by the 

variance ratio results. Hence, we can conclude that terms of trade deterioration do exist in 

many of the sub-Saharan African countries, although their magnitudes vary across the 

countri es . 

The dow nward trends in tel111S of trade for conU110d ities certainly remains a crucial concern 

for large numbers of developing countries, as it affects thei r capac ity to imports essentia l 

goods for their development (Worl d Bank, 2002). It is also noted in UNCTAD (2002) that 

negati ve terms of trade trends tigh::ens the developing countries' foreign exchange constraint, 

which leads to reduce the level of capacity utili zation and efficiency in resource use, owing to 

lack o f key imports, as we ll as reduced leve ls of domestic investment , which in tern affects 

growth negatively. Hence, temlS of trade deterioration, which Sub-Saharan Africa has 

experi enced, have also a contribution towards a decline in growth rate ofGDP. 
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CHAPTER IV. DATA, MODEL SPECIFICATION AND ESTIMATION 
METHOD 

4.1. The Data: Type, Source and Transformation 

Before direct ly undertaking the estimation of our model, it is important to high light the type 

and sources of the data used in the current study. The paper used secondary type data on net 

barter terms of trade, gross domest ic investment, tota l labor fo rce and annua l GDP growth rate 

for 30 Sub-Saharan African countri es) over the period 1970-2002. The major sources of data 

are CD-ROMs and publications from World Bank (Africa Development indicators, 2004 and 

World Development Indicators, 2004). 

In the mode l, instead of taking the net-barter of terms of trade data direct ly, we took its annual 

growth rate and abso lute deviation from its mean to measure terms of trade trends and 

vo latility variables, respectively. Except the annual growth rate of GDP, all the other annual 

growth rate variables, namely: te1111S of trade trends, growth rate of labor forces and 

investments, are caicul ated8 using thei r raw data. The descriptions of the variab les are 

ex plained in the model speci fi cation part. 

4.2. Model Specification 

In this study the stochastic consumption growth model of Mendoza (1997) is used. This mode l 

is chosen because it inco rporates the li nk between terms of trade trends and economic growth 

in addition to terms of trade vo latil ity and economic growth, wh ich other models are mainly 

Bellin, Burkina Faso, Botswana, Bllrundi, Camerooll, Comoros, Co ngo dell/ocrmic, Congo repllblic, Co t­
devoul", Ethiopia, Cabol/, Chana, Kellya. LesOIllo, Madagascar, Malawi, l\I{ali, Nlallritania. Mozambican, Niger, 
Nigeria. Rwanda. Sera Leon. Senegal, South Africa, Swazilalld. Togo. TUllisia, Zambia and Zimbabwe 

, The alUlual growth rate of each variable is calcu lated by app lying: (A, - A,-, \ 00, 
A,-, ) 

Where A, is raw data, 
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concentrated . Moreover, the moc!el is su itable and more relevan t to achieve our m3Jor 

objective: the impact of terms of trade trends and vo latility on economic growth. 

Mendoza ana lyzes the impact of tel111S of trade movements on consumption growth usi ng a 

stochasti c growth model. Tn the model consumers maxi mize expected li feti me utility as: 

U(c,)= E[ ~f3' IC~-: ] , ..................... .... ........ (4.J) 

y>O,O<p < J 

Where C, represents consumption of the imported good and , fJ is a subjecti ve discount factor 

and a is the coefficient of relative risk aversion. Savings are invested in a perfectly durab le 

asset that produces the export good subject to a linear technology with a stochasti c gross 

return of R per period. 

He aSSllmes that the change in the terms of trade fo llows a stochastic process w ith known 

variance and mean. He then shows that planned consumption growth is an increasing function 

o f the trend in the tel111S of trade (i.e. the mean of z), but is negatively related to tel1llS of trade 

vo lati li ty (the variance of z) only if a < 2 (if a > 2, this relationship is positive). 

Disregardi ng the stochastic element, wealth (A) - and therefore output - grows accord ing to 

the fo ll owing equation : 

Ya Ya (Ya~ 1 A'+I = f3 R Z, A, , ............................ (4.2) 

It is clear that output growth is positively correlated with Z as long as a < 1. Since the 

purchasing power o f outp ut over the imported consumpt ion good grows at a rate z, we have 

C Ic = Z ( , IA) , ....... .. ... .... ..... .. ..... ... .. (4.3) 
1+1 I f \..A1+ 1 f 
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Substituting th is into (2) yields 

c'+J = /3Ya RYa Z;a c, , ..... .............. ...... .. .. (4.4) 

Rearranging equation (4) result in: 

Ya Ya Ya c, j c, = /3 R Z, , .............. .. ...... .......... (4.5) 

Hence, equation (5) presents Mendoza's result for consumption growth . On the other hand , the 

impact of terms of trade movements on output growth is similar to its effect on consumption 

growth . It follows that the sign of the relati onship between output growth and both trend and 

volatility of the terms of trade depends on the val ue of 0. . Using thi s model, Mendoza (1997) 

and Blatlman et al (2003) undertook a cross-countries regress ion analysis to examine the 

illlpact of temlS of trade trends and vo lati lity on growth using data from industriali zed and 

deve loping countries . 

The empirical analysis of this study adopts the same technique of cross-country growth 

regress ion using data from 30 Sub-Saharan African countries over the period 1970-2002. The 

cross-country growth regression equation is basically deri ved from the neo-class ical 

production function: 

Y. = fl 7/ . ,L. ), ............. .................... (4.6) 
I f \A If If 

Where K is capita stock measured by gross domestic investment and L is labor force measured 

by total labor force . This production function is converted to growth rate equation as: 

GY· =/3 +/3 GJ· +/3 GL· + c . , .... .. ........ .. .... .. (4. 7) 
" I 2 If 3 If v If 
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Where, GY is an nual growth rate of GDP, Gf is annual growth rare of investment and GL 

denotes ann ual growth rate of labor force. 

However, Mendoza (1997) argued that terms of trade movements (denoted by 2) have 

considerab le impact on output growth similar to thei r effect on consumption growth as indica ted 

in equation (4.5). Hence, we include terms of trade movements (2), which are measured by 

terms of trade trends (P2) and vo lati li ty (PJ), in equation (4.7) to see thei r impact on growth rate 

in Sub-Saharan African countri es. Hence, equation (4.7) takes the following form: 

Where, P2 is terms of trade trends measured by annual growth rate of terms of trade 

PJ is terms of trade vo latility measured by abso lute dev iation of terms of trade seri es 

from their mean 

Sf and Zi are coun try and time fi xed effects, which control unobserved characterist ics 

[o r individual and time period . 

Fi nally, it is expected that terms of trade trends and vo latility w ill have an adverse impact on 

growth rate of GDP whi le growth rate of investments and labor force will have positive impact 

on growth rate ofGDP. 

4.3. Estimation Method 

In thi s study, the cross-country growth equation, which we have deri ved in the previous sub­

section , is intended to be analyzed using a panel cointegration teciUlique. Before we di scuss th is 

panel co integration technique in detail , it is essential to have a general view about panel data 

set. 
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4.3.1. Panel Data Set 

Convent ionally, a panel, or longitudinal, data set is a one in which a given set o f individual or 

units is repeatedly sampled at different point in time (Hsiao, 1986; Baltagi, 1995). The panel 

data sets hold severa l principal advantages for economic research over conventional cross­

sectional or time-seri es data se t~, (Hsiao, 1986; Baltagi, 1995). These data sets allow for 

heterogeneity in individuals, firms, countri es, which is absent when us ing aggregated time 

seri es data. They also prov ide the researcher a large number of data po ints, increasing degree of 

freedom and reducing the collinearity among explanatory variables, hence, improving the 

effic iency of econometri c estimates. Tn addition , they al so allow a researcher to anal yze a 

number of important economic questions that can not be addressed using cross-sectional or 

li me-seri es data sets. 

Despi te the above advantage the panel data may possess, according to Hsiao (1 986), they are 

subj ected to their own limitations. Their li mitations are usuall y related to the design and 

co ll ect ion of such info rmation: not j ust missing data (e.g. , fTom non-response) but also 

measurement errors, attrition in th ~ panel over time and selectivity problems (including issues 

such as the weighting of data that is sampled on the basis of a particul ar stratificati on of the 

popUlati on) . 

To begin w ith panel data model di scuss ion, let us think about the following model: 

Y = X' f3 + c , i = 1, ... , N; t = 1, ... ,T , ...... ............... (4.9) 
;1 /I v ,,' 

Where i (= I , .. . , N) standing for the cross section dimension and I ( = I, ... , N) denoting the 

time dimension. Xii is a (k X J) vector of time-varying reggresso rs assumed to be stri ctl y 

exogenous. The disturbance term "il can be utili zed as a two error component model (Bal tagi, 

1995 ; Hsiao , 1986) given as: 

C, = It + ~ + V ' , .. ............................... (4.10) 
V I' ~ i ~' /I 

38 



Terms o[Trade (flld Economic Growth ill Sub-Saharaf1 Africa 

Where 1'; denotes the unobservable ind ividual specific effect , A, is the unobservable time 

specific effects and V;, denoting the remainder stochasti c di sturbance term assumed to be 
, 

independentl y and identically distributed over i and t with zero mean and variance, 6': 
(Ba ltagi, 1995). Hence, equation (4.9) can be rewritten as: 

Y. =X'· j3+ 't+ 1 +V' i=l, ... ,N; t =i, ... , T , ................... (4.11) 
/I /I r I /l.. , II 

In thi s study, to exploit the advantage from the recently developed econometri c technique, we 

use a panel co integration method of analysis instead of the traditional one (which is estimating 

the coefficient (J directl y using OLS). Under the panel cointegration analysis, three essential 

steps should be considered i.e. panel unit root test, panel co integration test and estimation of 

parameters. These steps are discussed below. 

4.3.2. Panel Unit Root Tests 

Pane l unit root tcsts are similar, but not identical, to unit rout tests carried out on a single seri es 

(Harris and Sol is, 2003). The primary motivation behi nd the development and application of the 

pane l unit root tests, as opposed to standard univariate unit root tests, is to exploit the extra 

information provided by pooled cross section time seri es data (Konya, 2001). Larsson et al 

(200 I) also noted that the power "f the panel unit root tests increases with an increase in the 

number of panel groups as compared with the well -known low power of standard uni variate 

unit root tests. 

The ex isting literature on panel unit root tests can be classified in two groups based on the null 

of their tests. The first group, suggested by Levin and Lin (1992) , 1m, Pesaran, and Shin (1997), 

Maddala and Wu (1999) and Breitung (2000), takes non-stationarity as the null hypothesis 

against alternatives invo lving stationary. The other group , Handri (2000), test for the null of 

stationary against the alternative of unit roots in panel data (Baltagi and Kao, 2000; Konya, 

200 I; Harri s and Soli s, 2003). 
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Levill a/UI Lill (LL) Test (1992) 

Consider the following simple two-variable model that uses panel data: 

Y = ' /3+ ' Y+ i, X ii Z il C i" i = 1, ... , N; t = 1, ... ,T , ............ (4.12) 

The modified version of (4.12), involving only a single variable is: (Harri s and Solis, 2003) 

Y. = p .y . + Z ' · r + c . , ...........••••••.....•••••• (4.13) 
If I 1.1 -1 It V II 

Where Z;I is the deterministic component and £;1 is a stationary process. Z;I could be zero , one, 

fixed effects , or fixed effect as well as time trend. The LL test Assumes that (i) £;1 are 
, 

independently and identically di stributed over i and t with zero mean and variance, 0: (i. e. £;1 = 

IID(O, 15/)), which ensures that there is no cointegration between pairs or groups of individual 

in the cross sections and (ii) p; 0_ P for all i, which implies homogeneity (Harris and Solis, 

2003; Baltagi and Kao, 2000). There are various forms of the LL (1992) test: the first (an cl 

simplest) sets Z ';, = O. In all cases, the null is Ho: p = j , unit root against the alternative HI: P < 

I, stationary (Harris and Solis, 2003; Baltagi and Kao, 2000). 

Th is test, however, is said to suffer from several limitations, including its assumption of 

homogenous panel by setting p; = P for all i, the requirement that NIT tend to be zero, and 

s ignificant size clist0l1ion in the presence of cOlTelation among contemporaneous cross sectional 

error terms (Baltagi and kao, 2000; Harris and Solis, 2003). 

fill, Pesa/"{(II alld Shill (IPS) test (1997) 

The IPS (1997) test relaxes the homogeneity constraint of LL test by estimating (4.12) with 

heterogeneous coefficient of Y;. 1_' across the i individual series in the panel. IPS also allow 
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different lags for the i cross-sections in the panel, using the fl owing model (Baltagi and kao, 

2000; Harris and Solis, 2003) 

p , 
I::.y =py +"Lll::.y + /.y + . 

;1 ; i.I- 1 ~D'L iJ- L Z If e,f 
/. -1 

, .... . ........ (4.14) 

The null hypothes is is 

Ho:p,=O 

for all i and the altemative hypothesis is 

for at least one i . Essentially the IPS t-bar stati stics is de fined as the average o f the ADF 

indiv idual unit root test statistics that are obtained from estimati ng (4. 14) for each i as : 

- 1 N 

t= - It 
N ,=, p , 

, . ............ ............. .. (4.15) 

Where t is the individual t-stati stics of testi ng Ho: p; = I. As T goes to infinity (for fi xed 
p, 

value N) fo llowed by N goes to infinity sequenti ally, IPS show that their test statistics fo r 

testing the null is standard nonnally distributed. They also proposed an LM-bar test based on 

lagrangean mU lti plier test than t-stati stics, but essentia lly the issues are the same for both forms 

o f the test (Harris and Soli s, 2003) 

Thi s test al so suffers from many of the same problems of LL test. Particularly, due to the 

assum ption of each i is cross-sectiona lly independent, implying no short- and long-run 

cointegrati on between pai rs or gro ups of individuals, there is al so a loss of power that result 

from the use o f a with-group estimator of the fi xed effect. Finally, it is difficu lt to implement 

fo r unbalanced data, which can limit its app li cati on (Harri s and So lis, 2003). 
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Madalla ([lid Wu (MW) Test (1999) 

Th is lest is developed using the model and nu ll hypothesis, which are similar to that of IPS. 

However, MW advocates the use of a Fisher type test that combines the significance level fo r 

rejecti ng the null (the p-value) obtained when estimati ng individual unit root tests (for e.g. 

using the ADF test) (Harris and So li is, 2003; Konya, 200 1). The statisti c is calculated as: 

N 

P =-2I lnPi , ........... ..... .. ....... ..... .... (4.16) 
;=1 

Where P is distributed as l with 2N degrees of freedom as Ti --+ 00 for all N, Pi are the p-values 

from unit root tests of cross secti on i. The MW test has advantages over the IPS because it 

does not req uire balanced panel, it is possib le to use different lag lengths in the individual ADF 

regressions and it can be appl ied to any other unit root tests of cross-section i (Baltagi and kao, 

2000; Harris and Solli s, 2003). 

The ciisadvantage of the test is that the p-va lues have to be deri ved by Monte Carlo simulations 

(Ba ltagi and kao, 2000). In add ition, th is test suffers from two of the same drawbacks of the 

above two tests. F irstly, it assumes that the observations are generated independently across 

individual s so the en'or terms are not cross-correlated. Secondly, rejecting the null hypothesis 

th is test suggest that there is at least one stationary series in the panel , but it doesn't indicate 

how many and wh ich particu lar panel members are stat ionary (Ko nya, 200 I). 

Ha{/ri (2000) Test 

All the tests di scussed form erly are based on the null of unit root, whil e thi s test is based on the 

nu ll of no unit root (i.e. the time series for each i are stationary around a detel111inistic trend) 

(Ba llagi and kao, 2000; Harri s and So li is, 2003). He Consider the fo llowing model: 

Y = Z ' , r + r ' + c , , ..............•................ . (4.1 7) 
;1 II II (.,1/ 
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Wllere Zi, is the deterministi c component, ril IS a s imp le random walk and Gi, is a 

s tatio na ry process, and: 

r . = r · _ + Il alld 'I . = IIDIO, s:' ) , ..... .... ............ (4.18) 
1/ 1.1 1 r'l f" tI ~ V I' 

By repeated backward substitution (4.17) can be rewrite as: 

Y = I r+ 
if Z il efl 

, ....................................... (4.19) 

W here e. = '\'. u .. + <' . is the ~!ccl\mu l ated sum of each cross secti on i of the past res idua l 
1/ L...J.I - I 11 v II 

Ui, · Under the null of stationarity, the variance of eih 5: = -I-(f±e:'] equal zero 
NT i . I,. 1 

(Baltagi and kao, 2000). An LM test can a lso be computed that tes ts this null, which is 

d istributed exactly under the standard normal di stribution as T ~ (j) fo llowed by N ~ (j) 

sequentially. 

4.3.3. Testing for Co integration in Panel 

Testing for cointegration in panel uata has the same beneficial effects in terms of power that are 

present when testing fo r unit root using panel data . This is because the low power of 

conventional tests (when N = 1), applied to series of moderate length, can be improved upon by 

poo li ng information across the i member of a panel (Harris and Soll is, 2003). 

Literatures have two strands regarding test for cointegration in panel data. One strands is tests 

of the null of no cointegration between variables in the panel, against the alternative of at least 

one cointegration relationship (Kao, 1999; Pedroni , 1995 and 1999), the other strands, by 

McCoskey and Kao (1998), provides estimate of the null of cointegration vector itse lf (Baltagi 

ancl kao , 2000; Harris and Solli s, 2003). Moreover, all tests mentioned above are developed 

using a single equation approach. Whi le the other cointegration tests developed by Larsson, 
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Lyhagen and Lothgren (200 1) used a multi-equati on framework to construct a panel test fo r 

co in tegration rank . 

f(ao (J 999) test 

The tests proposed by Kao are DF and ADF type tests, which are similar to the standard 

approach adopted in the Engle Granger two-step procedures. Kao started wi th the panel 

regress ion model: 

Y = ' fJ+ ' y+ il X ii Z il efl 
, ............................... (4.20) 

Where x and yare presumed to be non stationary, and : 

eil = P e i,,-I + V ii , . . ............... ............. . .. (4. 21) 

Where fL are the residual s fro!i1 the esti mating equation (4 .20). To test the null o f no 

co itegration (i.e., Ho: P = J) against the alternative that y and x are co integrated (i. e .. H I: p < J) , 

he developed four DF-type tests with Z it in equation (4.20) li mited the fi xed effects case (i.e., Zit 

= a,). All fo ur tests include non-parametric correlations for any seri al cOlTelations. 

Alternati vely, he al so proposed a test that ex tends (4 .20) to include the lagged changes in the 

residuals, thus obtaining an ADF version of hi s test, and thus a version that parametrically tests 

for seri al corre lati on as part of the estimation. All hi s tests are asymptoti cally di stributed under 

the standard normal di stribution and are one side negati vely tail ed tests (i. e., reject the null if 

the test stati stics is a large enough negative number). Note that all fi ve versions of hi s tests 

impose homogeneity in that the slope coeffi cient f3 is not allowed to vary across the indi vidual 

members of the panel. 

Pedrolli (J 997) Test 

Pedroni ( 1997) developed several tests for the null hypothesis of coin tegration in panel data 

mode l that a llows fo r heterogeneity us ing the fo llowing model (Baltagi and kao, 2000): 
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Y = +£1+ '/3 + ' Y+ il a i U ; X ;I Z if e if 
, ......................... (4.22) 

Hi s tests can be classified into two categories. The first set invo lves averaging test stati sti cs for 

co integration in the time series across cross-sections. The second set groups the stati stics such 

that instead of averaging across statistics, the average is done in pieces so that the limiting 

distributions are based on limits of piecewi se numerator and denominator terms (BaJtagi and 

kao, 2000). In the current paper, only the first set of stati stics is considered. 

The first set of stati st ics, which is based on Philips Z, stati stics, is: 

, ....................... (4.23) 

Where e;, is estimated from (4.22) and;1-, = ~ (5: -s:), for which 5: and s: are individual 

long-run and contemporaneous variances respectively of the residual e . . As noted by Baltagi 
" 

and kao (2000), Pedroni founds the fo llowing result using results on convergence of functional 

of Brownian motion: 

z + I.nffj => N(0,0.93), ........ ..........•............. (4.24) 
t /'NT 

McCoskey and Kao (1998) 

Un li ke the above co integration tests, McCoskey and Kao (1998) derived a residual-based test 

for the null of cointegration rather than for the null of no cointegration in panel. Allowing for 

varying slopes and intercepts, they considered the follo wi ng model: (BaJtagi and Kao, 2000; 

I-farri s and Soli s, 2003). 

Y = a + ' /3+V ;/ ; X iI il 
, .................................. (4.25) 
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X =x + c , ...................... ... ... . ....... (4.26) 
ir iJ-I (j ir 

v =Y + 1/ , • •• •••••••••••• •••••••••••••••••••• (4.27) 
ir i.r -I rir 

Yi' = Yi.H +BJii' , ................................... (4.28) 

Where Pil are IID(O, 02
" ). The null hypothesis of co integration is Ho.· 13 = 0 against Ha: e ;to. 

The test statistic proposed by McCoskey and Kao (1998) is defined as: 

1 ",N I "," .2 

N L..H r ' L..H Si' 
LM = , , ............................ (4.29) 

S+ 

, 
Where Sit is partial sum proce'5 of residuals, S;, = I eii 

j -I 

. I S·' I I N I T ~ W l t1 =- . NT i-I I-I eil 

McCoskey and kao (1998) advised to use fully modified (FM) estimator or Dynamic OLS 

CDOLS) estimato r to correct for the problcm of serial correlation and weak exogenous regressors 

in a co integrated regression. The test of McCoskey and kao (1998) under Ho is shown to 

asymptotically di stribute as: 

, ............................ (4.30) 

, 
Where Ji" and 5~ can be found through Monte Carlo Simulation (Baltagi and kao, 2000). 

Multiple Equatioll Based Tests 

Unlike the other panel cointegration tests, which are based on essentially uni variate extensions 

of panel unit root tests , Larsson, Lyhagen, and Lothgren (200 1) use a mul tivari ate framework. 

They deve loped a likelihood ratio panel test based on the average of the individual rank trace 
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statistics developed by Johansen (1995) (La rsson, Lyhagen, and Lothgren, 200 I). They 

considered a VAR (k;) mode l of data generating processes for each indi vidual as: 

Y = In)J + v' i= 1, 2, . . . , N , ....................... (4.31) 
if Ik i,f - k /I 

Where fo r each group i the values yi,-k;+" ... , y;.o are considered fi xed and the errors v;[ are 

independentl y and identica lly distributed with mean zero and vari ance Q; {i.e. v;[ - NP(O,Q;)}. 

Then the heterogeneous error correction model is given by: 

k,-I 
6y = IJ·y + ""r· 6.y + V . ,i= 1,2, ... , N , ........... (4.32) 

if I ;.1 - 1 ~ ,I.; i.i - I.; /I 
1.; =1 

[ 

Where 11; is of order p x p. If IT; is of reduced rank, it is possible to let 0 ; = a; /3; with U; and 

fJ; are of order p x 1'; and of ful l column rank. The panel cointegration rank hypothesis, i.e. all of 

the N groups in the panel have at most I' co integrating relationships among the p variables, is 

specified as: 

!-Io. rank (DJ = 1'; ~ rJor ail i = J, "' , N 

Against the alternative 

I-f,' rank (DJ = p Jar ail i = J, ... , N 

Larsson et al (200 1) defined the LR-bar statistic as the averages of the N individual trace 

stati sti cs, as: 

- [H(r) / ] _ I f ( H(r )! ) 3 LR NT / H(p) - N ~LR;[ / H(p) , ............ .... . ..... .. (4.3 ) 
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The standardized LR-bar stati stic as a basis for the panel co integration rank test defined as: 

Where E(zJ is the mean and var(zJ is the vari ance of the asymptotic trace statistic tab ulated in 

Larsson et al ( 2001, Table I). Note that the test is a one sided. That is a leve l a test of the 

hypothesis Ho' rank (Di) = r; S r for all i, is rejected if YUi[H(I}j',(p)] > Z' -a (where ZI _a is 

the (! - a) standard normal quintile). 

Since the ongoing paper has been intended to analyze using a cross-country growth regression 

model, which is based on a multi variate framewo rk, we use the Larsson et aI., (200 I) 

cointegration test. 

4.3.4. Estimation of the Parameters 

The last step in the panel cointegration is estimat ion of the parameters. [n thi s regard, literature 

Shows several estimation techniques: two stages ordinary least square estimation based on 

es timati ng panel vector error correction model (PVECM), general method of moments (GMM), 

two stage estimation using instrumental variables, fully modified OLS (FMOLS) and dynamic 

OLS (DOLS) (Harri s and Solli s, 2003; Larsson et aI. , 200 1; Breitung, 2002). 

In thi s study, we used a two-stage least square estimation technique, which is based on 

estimati ng panel VECM. This is mai nl y due to absence of instrumental variables for variables 

of our model; we can not apply two-stage estimation using instrumental variab les and GMM 

techniques that are developed based on instrumental vari ab les. Moreover, to see both the short­

and long run dynamics of the derived equation, panel VECM is the only su itable technique_ 

l-fence, thi s sub-section is concentrated on thi s model. 
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To estimate the panel VECM, we have to go th rough two stages. First, we estimate the long-run 

equation using OLS: 

Y =/J +/JX .+/J X + ... +/J X +as +a z+ c . , ... . .. .... ... .. (4.35) 
il 0 I III 2il 2;1 lIil lIil ;; I I G 1/ 

Where the parameter /3i (i = 1, ... , n) indicates the coeffi cients o fthe ex planato ry vari ables in the 

long run dynamics, ai and a, are the individual and time fixed effect coeffi cients and /30 is the 

constan t term. 

Once we go through the esti mati on of the long-run equation , in the second stage we estimate 

the error correction model, which incorporates the short-run coeffic ients and the speed of 

adjustment factor, by using the one period lag residual of the above regression (ERCit . l ) as a 

regresso r. This regression equation, therefore, take the fo llowing form : 

oI")=/J d .)+ /J d .)+ .. . +/J d .)+(l-a)ERC· , .......... .. (4 .36) \Y;I 1 \.XI II 2 \.X211 II \.XliII 11 - 1 

Where the parameter /3i (i = 1, ... , n) denotes the coefficients of explanatory vari ables in the 

short-run , (I -a) indicates the spep.d of adjustment coefficient, which theo reti ca lly expected as 

negative ifany shol1 term shock converges towards long-run equ ili brium. 
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CHAPTER V. ANALYSIS OF EMPERICAL RESULTS 

5.1. Estimation Results 

In thi s study, to analyze the panel of anJlual data from 30 Sub-Saharan Afi"ican countri es over 

the period of 1970-2002, we use a panel cointegration technique. Under thi s technique, as we 

mentioned in the previous chapter, it is mandatory to go through three steps: panel unit root 

test, panel cointegration test and estimation of parameters. The results we found after these 

three steps are presented below. 

5.1.1. Panel Unit Root Test 

Unit root test is a necessary condition prior to testing for co integration. It has been conducted 

to know the order of integration of the variables used in the regression. Accord ingly, we used 

the enti re panel unit root tests mentioned in the sub-section (4.2). The results of these tests are 

given in Appendix 4. Since the results we found are ambiguous to identify the order of 

integration, we consider the results of Handri test due to the reason mentioned in sub-section 

(4.3.1), is that all tests, except Handri, have thei r own disadvantages. Hence, the results of the 

test revea l that all the variables, except terms of trade trends that is found to be an 1(0), are 

1(1) variables. 

5.1.2. Panel Cointegration Test 

Once the order of integration of the variab les is determined, the next step is to test for the 

presence of cointegration among the variables used in the model. As already di scussed in the 

previous chapter, due to its validity for multi variate cointegration analysis and since our model 

is deve loped based on multivariate framework, we app lied the Larsson, Lyhagen, and Lothgren 

(200 1) co integration test (see sub-section 4.3.2). The results of the test are summarized in 
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Appendix 5. Accordingly, the test reveals that there is at most two panel co integrating vector 

among the vari ables in the growth model. 

5.1.3. Estimation of Parameters 

The last step under panel cointegration analys is fo llowing unit root and coi ntegration tests is 

estimation of the parameters with appropriate diagnosti c tests . Fo llowing our di scussion in 

Chapter four, we estimated a vector error correction model for the impact of terms of trade 

trends and vo latility on growth rate using an ordinary least square (OLS) estimation 

lechnique. Although we have got at most two cointegrating vecto rs, we estimated onl y one 

equation, which is derived in the model specification part using an Engel-Granger procedure. 

The results of the estimations are given below. 

As already di scussed in the two-stage ordinary least square estimation technique, the first step 

is to run an OLS for estimating the coeffic ient of long-run dynamics. This equation has been 

estimated using country and time fi xed effect s. The major reason is that country and time 

fi xed effects helps to contro l for the unobserved specific characteri sti cs, which vary between 

countri es and times. The result we fo und from the est imation can be summari zed as follows: 

GGDPil = 0.560313 + O. 051043 "Glil + 0.917834"GL il - 0.01303FP2il - 0.053328*P3il 

I-\falue (1.2665) (10.1317) (5.7564) (-2.6717) (-2.3494) 

R-squared = 0.2847 Durbill-Watsoll stat = 1.7522 

Number of ob5. = 917 F-slalistics = 10. 649{0000j 

Wahl (joilll): i (4) = 175. 01l{0. 0001 
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With respect to the diagnostics test in the regress ion, the wald test for significance of al l 

variables are rejected im plying that the variables included in the regression wel l ex plain the 

dependant variable. Moreover, the F-test (joint test) also reveals that the null of al l variables 

becomes zero is stati stically rejected. 

Once the long- run relationships are established, the next step is to know the coeffi cient of 

short-run dynamics and speed of adj ustment through OLS estimation. Th is is conducted by 

I'egressing the fi rst difference of the dependent variable by the first difference of all the 

regressor variables and the one period lagged residual obtained from the long-run equat ion . The 

result of thi s estimation is summarized as follows: 

!'!. GGDP;( = 0.041532'"'!'!.G1;( + 1.067096·"!'!.GL;(- 0.012144*!'!.P2;( - 0.J0 7402'"'!'!.P3;( 

I-vallie (/1.8179) (9.3996) (-3.9199) (-4.7272) 

- 0.905641*RESID (-1) 

(-27.1515) 

R-Sqllared = 0.56382 

Number of obs. =886 

Wald (joint): i (5) = 1139.3 7{0.000j 

Durbin-Watson stat = 1.9704 

F-statistic = 284.71 [O.OOOJ 

The same diagnostics tests have been conducted here. The wa ld test fo r significance of all 

variables are rejected implying th ',: the variab les inc luding in the regress ion we ll exp lain the 

dependant va riable. Moreover, the F-test (joi nt test) also revea ls that the null of all variables 

becomes zero is stati stically rejected. From the indi vidual coefficients point of view, all the 

variab les are significant with thei r respective correct and expected sign. The next sub-section 

wi ll exp lain abo ut the individual coefficients in deta il s. 
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5.2. Interpretation of Results 

As indicated in the estimati on results, all the ex planatory variables (i.e. terms of trade 

vo latility and trends, growth rate of investment and growth rate o f labo r force) are found to 

have a significant impact on GDP growth rate with their correct and expected sign both in the 

short- and long-run. 

During speci fi cation of the model, it is expected that terms of trade trends and vo latility have 

an adverse impact on growth rate. The results of the estimation also confirm thi s expectation. 

For example, according to the estimation results terms of trade vo latility has a stro ng negati ve 

impact on the growth of GDP of the region both in the short run and long run. That is, a uni t 

changes in terms of trade vo latility (measured by the abso lute deviation of terms of trade) 

declines growth of GDP by 0.107402 in the short-run and by 0.053328 units in the long-run . 

The same is true for terms of trade trends case i.e. a unit change in the growth rate of terms of 

trade decli nes the growth ofGDP of the region by 0.012144 and 0.0 1303 1 in the short- and 

long- run , respecti vely. Final ly, with respect to temlS of trade trends and vo latility impact on 

growth , we fou nd that the adverse impact of temlS of trade volatility is more powerful than 

terms of trade trends on growth both in the short- and long-run. That is, the negative impact 

on growth from terms of trade vo latility is eight and fo ur times greater than from terms of 

trade trends in the shol1- and long-run , respectively. This may be due fo the ex istence of weak 

deteri orat ion in terms of trade in most of the countries lmder consideration as indicated in the 

result of the test for the magn itude of deterioration of the region 's terms of trade in the 

previous chapter. 

The results are consistent with recent research results on the issue; by William et al. (2003). 

They fo und that terms of trade trends and vo latility have an adverse effect on growth, and the 

adverse impact of terms of trade vo latility is more powerful than trends. However, they didn't 

consider both the short-run and long-run effects, which are taken in to account in thi s stud y. 

Esterl y et al. (1993) also argued that fluctuation s in terms of trade not onl y have a short-run 

impact but also a considerable impact on the medium-teml growth performance of develop ing 
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countri es. Hence, the finding of th is paper regarding the impact of terms of trade trends and 

volat ili ty on growth is rationa l. 

On top of thi s, the estimation results fo r the coefficients of the control variables have got the 

expected signs. That is, the coefficient of both growth of investment and labor force are found 

positive and sign ificant in both short- and long-run, which means a unit change in growth of 

investment and labor force brings an increase in growth of GDP by (0.041532, 0.05 1043) and 

(1.067096, 0.9 17834) units in (the short- and long-run), respectively. 

Fina ll y, the speed of adjustment coefficient, which indicates the adjustment to wards the long­

run equilibrium, is found to have a negative sign as theoretica lly expected and statistically 

s igni fi cant. Its magn itude revea ls that economic agents adjust by about 90% to their long-run 

steady state whenever there is a shock in the system. 

In general, we have found that te1l11S of trade trends and volatili ty combined do lower annual 

growth rates in sub-Saharan African countri es by more than 0.11 and 0.06 units in the short­

and long- run, respectively. However, the adverse impact of the terms of trade vo lati lity on 

growth is more powerfu l than the trend . 
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CHAPTER VI. CONCLUSION AND POLICY IMPLICATION 

Deterioration in terms of trade and its vo latility are certainly crucial issues for developing 

countries, particularly those countries relying on primary exports. 1.n this regard , Sub-Saharan 

A fri can countries are not an exception to that of developing countri es. l11 thi s sphere, the 

current paper has tried to shed light upon the impact of terms of trade volatility and trends on 

economic growth. Hence, the cross country growth equation, which defines GDP growth as a 

function of investment and labor force growth, trends and vo lati lity of terms of trade, has been 

estimated for 30 Sub-Saharan African countries over the period of 1970-2002. 

The estimation procedure has been accomplished by app lying recently developed panel 

co integration tecimique, which posses three important steps. As the first steps the order of 

integration of individual variables has been determined employing panel unit root tests. 

Accordingly, the variables entering the regression are found to be integrated of order one, I( I) 

except that of terms of trade trends, which is found to be integrated of order zero, 1(0). In 

determining the long run behavior of the variable, as second step, the Larsson, Lyhagen, and 

Lothgren (200 I) multivari ate co integration test has been employed since it possess a unique 

advan lage over the other tests. From this test we found the presence of at most two­

coin tegrating vector (relationship) among variables in the regression. 

Havi ng these unit root and cointegration tests results, as the final steps, the panel vector error 

correction model that includes both short- and long- run relationship, has been esti mated using 

a two-stage ordinary least square estimation technique. The coefficients of the explanatory 

va riab les are fou nd to be stati stically significant with their correct and expected sign. The 

terms of trade trends and vo latility are found to have significant adverse effects on GDP 

growth rate both in the short- and long-run; however, terms of trade vo latility impact on GDP 

growth rate is found to be more powerful in magnitude than the effects of trends. Regarding 

the coe ffi cients of investment and labor force growths, we found that both coefficients have 

positi ve sign as expected during model specification. 
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From thi s result, we can suggest that certain measures shoul d be taken by the region to 

acce lerate thei r economic growth (whi ch is measured by GDP growth rate) and to address the 

adverse impacts of terms of trade vo latility and trends. Although, thi s paper has not gone 

through the determinants of terms of trade vo latility and trends, it was mentioned, in chapter 

three, that the dependency on primary sector exports that have unsati sfactory demand in the 

global market plays a great roll for deterioration and vo latility. Hence, the possible advice to 

these countri es, to reduce the adverse impact of terms of trade volatility and deterioration , is 

to move the export sector to labor-intens ive manufacturing instead of primary sector exports. 

Such a strategy is chosen on a number of grounds. 

• First, since labor force is in a more plentiful suppl y than natural resources, there is 

more scope for expanding production based on labor than on natural resources. 

• Second, it is easier to ur~rade to techno logy and capital intensives activities and to 

suppl y dynamic products hom low-skill, labor intensive manufactures than from 

primary production. 

• Third demand for manufacture products is more stab le than demand for primary 

products. 

• Fourth the manufacturing products are more market-dynamic than primary 

commodities: they often better prospects for expansion of volume of exports without 

incurring a seri es ri sk of sharply falling prices and/ or earnings because of low price 

elasticity of demand. 

Finally, further study is adv ised on the determinants o f terms of trade trends (deterioration) 

and vo latility, which adversely affect the growth of the region; to tackle the problems fro m the 

root. 
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Appelldix 1 Leadillf! exports of Sub-Sa/tarall Africa COUll tries, 1985 alld 1997 
eOll lffl), P rot/ucts (p ercentage share to tota f export . ..,) Prot/ucts (percell tage share to total 

1985 exports) 1997 
Aiwala Petroleum (93.4), Diamollds (6.2) Petroleum (70.9), Diamonds (2.4) 
Bell ill Palm oil (16.1), Cotton (15.3), Transport Cattail Yam (36.8), Trallsport (14.6), 

(10. D), Coffee (9.5) 7im'el (5.7). Crude Petroleum (2.2) 
Burkina Faso Raw Cotton (3 f). basic Mallufacture . RalV colloll (33.5), Live animal (15.1). 

products (20.4). Live animals (9.3), Karite Gold (9.6), Hides and skill (7.0) 
nuts (5.8) 

Bllrllndi Coffee (75), Tea (6.5), RolV callan (0.6) Coffee (72.9), Tea (7.3), RolV callan (/.0) 
Celltral Africa Coffee (21.3), Diamond (17.6), Wood (l3.6) Diamond (40.8), Corfee (12.8). Woad 
Reollblic Colton (9.4) (12.3) COIIOII (/0.1) 
Chad Col/all (59.5), Travel (7.2), 7i'onsport (1.5), Callan (42.1), Live callie (7.9), Travel 

Livestock alld meat (1.2) (1.5), Business services (5.3) 
Dem. Rep. Copper (34.1), Crud petroleum (16.3), Diamond (17.2), Crud petroleum (11.4), 
Con.~() Cobalt (1/./), Coffee (107) Corfee (8.8), Copper (7.9) 
Equatorial Cocoa (61.8), Timber (2/'/), coffee (2.5) Petroleum (43.3), Wood (40.6), Cocoa 
Guillea (5.6) 
Elhiopia Coffee (38.9), Air trampart (10), Sea Coffee (37.3), Air transport (20.0), hides 

transoort (8.6), hides and skins (6.8) and Skins (7.8), Business service (4.9) 
Gambia Travel (54.9), Tra"'part (17.1), Peanut Travel (64.9), Communication (9.5). 

Products (15.9), Fi,.) oroducts (0.6) Groundnuts (8.8), Transport (7.8) 
Gllillea Bauxite alld Aluminum (84.2), Transport Bauxite and Aluminum (50.9), Gold 

(0.2), Travel (0.2) (11.3), Corfee (7. 7), Sea transoon (5.3) 
GUIllea Bissall Pealluts and Cashew lIu/s(4 I. 6). CashelV nuts (87.5), Wood (8.3), 

ShrimtJS(l4.7), Travel(8.4}, Wood(2.6) CollolI(6.4) 
Lesotho Diamond (23.2), Travel (17. 7), Food and Clothillg (43.0), Travel (9.4), Fumiture 

Live allimal (5. 7), MalH~ractl/res (4.5) (6.1), Foot lVear (5.5) 
Liberia Iron are (59.3), Rubber (16.4), CofF'" (5.8), Iroll are (55.1), Rubber (28), Logs and 

LOfTS and Timber (5.3) . Timber (8.4), Diamond (21) 
Iv/ar/agascar Coffee (29.1), Vanilla (l3./), Cloves alld Oil Business (12.1), Coffee (11.5), Vanilla 

(12.3), Trans/Jort (11.1) (10.6), Shrim/Js (8. 4) 
Mali Row cot/on and products (30.9), Live animal Cattail products (48.5), Live anilllal 

(23.6), Travel (10.6), (17.2), Gold (12.9), 7i'r1VC1 (4.0) 
II;! (111 ri ({( 1/;(1 Fish (46.9), Iron are (46.3), Transport (2.1), Fish (53.7), Iron are (40.2), Travel (2.2), 

Travel (1.3) Business services (J. 2) 
Mozambique Transport (27.6), Shrimps (26. 1), CashelV Business Service~; (40.5) , Shrimps (20.5). 

IIUts (11.3), SlIza}' (2.7) Tmnsport (12.3). COIIOII (5.4) 
Niger Umniuii/ (7/.9), Vegetables (6.0), Transpo}'t Uranium (7/.9), Live stock (3.6), COlV 

(5.1), Live alliilials (3.6) tJeas (47), Travel (2.2) 
Rwallda Coffee (64.9), Trallsport (10.9), Tin are Coffee (45.5), Tmllsport (1/,2), Ttravel 

(4.8), Travel (4.2) (1/.2), Tea (5.9) 
Sierra Leon Titallium are (17.8), Coffee (16.6), Travel (47.3), Dial1lolld (16.6), Tramport 

Diaii/onds (15.4), Bauxite (14.2) (7. 7), Bllsilless services (3.1) 
SlIdnll Colloll (23.9), Gum Ambic (8.0), Travel Colloll (17.1), Ovine (13.3) Sesame Seeds 

(7.6), Sheep alld lambs (4.3) (12. I}, Gllili Arabic (II. /) 
Togo Phosphate (37.5), Cocoa beall (19.2), COl/Oil products (30.5), Phosphate (24.4), 

TrallstJort (6.9), Roll' col/an (6.8) BusilIess services (8. J). Travel (7.5) 
Urzallda Coffee (29.2), Transpo}'t (I. 7) Coffee (53.6). Travel (18.2), COIIOII (1.8) 
Un ifed Coffee (29.2), Collall (9.4), Tra"'po}'l (8.8), Tmve/ (28.3), Coffee (12.8), Colloll 
/?epllb/ic of Tmvel (5.7) (10.8), Cashew Nuts (5.8) 
Tanzania 
Zambia CotJoer (82.2), Transport (5.5), Cobalt (3.9), Copper (70.6). Cobalt (//.3) 

Source: Least Developed COUll tries Report, 2002 
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Appendix 2 Merchandise export concelltration ill Sub-Saharan Africa/! Coulltries, 1981-
1983 and 1997-1999, and Leading Merchandise Export Items in the Late 1990s 
(percental!e) 

COUlltf)1 1981-1983 199 7-1 999 Le(ulill!! merc/ttlutlise items 
Al1J!Ola 96.7 43.5 GrfllJe, furs, Skin and wool car/Jels 
Benin 52.9 86.1 Cotton, Dalm oil. cashew lIuts 
Burkilla Faso 77.5 8/.8 Cotton. SUf!ar and meet products 
Burundi 81.4 98.0 Coffee, Tea, alld )!old 
CaD Verde 82.2 76.0 Fish. f!arment 
Chad 95.6 97.0 COftOIl. f!/./II / Arabica. and livesfock 
Comoros 930 93.2 Vanilla. beans cloves 
Delli. Rev. COIWO 68.4 79.6 Diamond, petroleulI/, Cobalt, wood and coffee 
Equatorial Gllillea 84.9 93.0 Oil and wood 
Elltionia 80.2 81.1 Coffee, sesame seeds alld leather 
Gambia 74.4 69.1 Octooi alld ?,rollndlluts 
Guinea 96.9 80.1 Bauxite, aluminulII alld diamonds 
Gllinea Bissau 58.5 79.8 Cashew 11Uts and fish prodllcts 
Liberia 84.6 92.2 Diamond. rubber alld timber 
/vladaf!ascar 70.7 40.5 Garment. shellfish alld Coffee 
/\Ilalawi 82.9 78.8 Tobacco. Sll)Zor. lea and coffee 
/\IIali 81.6 92.9 Diamonds, COItOIl , livestock and f!old 
Mauritania 93.3 89.7 Fish product and Iroll are 
A10zambique 55.6 59. 8 Prawns and Callan 
Niller 94.7 83.3 UraniulII a11d live allilllal 
Rwanda 9/.2 84.4 Tea alld coffee 
Sao Tom e alld 94.1 77. 3 Cocoa beans tlndjishelY 
Principe 
Selle)!al 52.2 49.5 Fish alld fertilizer 
Sierra Leon 63.2 75.3 Diamond, footwear alld cocoa beans 
Somalia 94.8 79.4 Live animals 
Sudall 59 52.6 Oil. calf all , sesame seeds alld live stocks 
UII il ed Rep of 54.9 5/.3 Coffee and cashew IlIffs 
Tanzania 
Togo 70.8 76.5 Calcium. Dhosf)hafes and COttollS 
Ugallda 97.5 69.6 Coffee and fish 
Zambia 93.8 89.3 Calmer, Coffee. SlI)!ar 
SSA * 79.25 76.69 

Source: UNCTA D Secretariat estimates alld ITS (2001) 
" Weighted average based 011 all SSA 

63 



(allis o('li'{{de am! Ecollomic GrolVtlI ill Sub-Saharan Africa 

Appel1dix 3 Results fo r tile Test of Terms of Trade Treu ds by COUl1 f1y alld Average of 30 
Sub-Sallaral1 Coul/tries 

CO lllltl ), ADF-UI/it Root Test Result Varial/ ,e ratio 
r I(r~ 1) fI t il V4 V8 

Bellill -0.586 -3.09 -0.032 -1.98 0.580638 0.408934 
Bllrkilla Faso -0.787 -3.28 -0.055 -1 .61 0.377397 0.262033 
Bots walla -0.299 -1.9 0.183 2. 16 0.73 1791 0 615 789 
IJllrlllu!i -0.332 -1.86 -0.021 -0.05 0.401838 0.411245 
COlI/ eI'oon -0.609 -2.74 -0.013 -1.59 0.413148 0.29 17 
COllloros -0.265 -1 .55 -0.001 -0.64 /./04733 1.35463 
COItoO democl'atic -0.824 -2.87 -0.013 -1.19 0.366089 0.232032 
COII.f:o republic -0.785 -3.86** -0.105 -3. 15 0.430827 0.3687 11 
Cot de l!ot/r -0.303 -2.53 -0. 007 -1.95 1.375554 1. 10282 
Etiliopia -0.969 -3.19 -5.306 -2.71 0.49394 0.198419 
Gaboll -0.438 -2.47 -0.014 -2.17 0.677888 0584084 
G/WIIO -/./97 -4.44 * 0.031 2.59 0.255258 0.2 11156 
J(ellJ1a -0.612 -3.09 0.002 0.66 0.724714 0.260367 
Lesotho -0.497 -2.82 -1.296 -2.28 0.742326 0.176641 
Mali -0.835 -4.71 * -0.109 -3.59 0.5028 1 0327 199 
Ala/mvi -0.768 -3,42*** -0.061 -1.98 0.381266 0300994 
Mauritallia -0.377 -2.93 -0.015 -1.91 1.17558 0.659659 
Alada o ascal' -0.418 -2.25 -0.015 -0.85 0.746774 0.410527 
Mozambique 0.316 1.46 0.006 2.32 /./26983 0.999886 
Njgel'ia -0.456 -2.9 -0.0 19 -0.92 0.797923 0.692839 
Ni"el' -0.212 -1.69 -0.006 -0.92 1.304725 1.154021 
Rwanda -0.779 -3.19 0.507 1. 46 0.407749 0.308248 
Soutlt Africa -0.586 -3.48*** -0.001 -0.38 0.711868 0.392152 
s ire Leoll -0.203 -1.26 -0.014 -/,/2 0.937631 0879479 
Sell eKa! -0.354 -2.05 -0.0 11 -1.5 0.532011 0519562 
S wazi/amI -0.283 -2.51 0.0001 0.28 0.896972 0.99345 
To flO -0.497 -2.48 0.013 1.09 0.662495 0.308496 
l'uuis ia -0.285 -2.29 -0.006 -1.96 1.110017 0.794436 
Zambia -0.187 -4,22** -0.017 -1 .75 0.262566 0.192766 
Zimbabwe -0.439 -3.65*' 0.002 0.19 1.631311 0.468532 
A verage (3 0 S ub- -0.34 1 -2. 16 -0.037 -1.87 0.728586 0. 695637 
Sa/Wrflll African 
cOlllttrie!'1) 

Tile /1/11/ of y = 1 cal1 be rej ected at til e 1 % (*), 5% ( **) al1d 10% (* "''J level. 
til = til e t-statistics for til e trel/{I variable t 
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1112 
0.293648 
0.194918 
0.620998 
0.360774 
0.296982 
0.76 114 
0.124121 
0.273965 
0.653426 
0./36673 
0.500879 
0.127294 
0.269573 
0.360658 
0.232394 
0.25369 
0.630895 
0256962 
1.110362 
0.582223 
/./593 
0.132614 
0.384168 
0.73746 
0.503543 
0.595643 
0.151436 
0.941688 
0. 164511 
0.491807 
0.616026 
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Appelldix 4 Pallel Ullit Root Test Resultfor Hadri (2000) Test 
Variable Status LL Sf IPS ADF-F PP-F H-Zf Remark 

HO:VR HO:VR HO:VR flO:VR flO:VR flO:NVR 
GY 

Level -18.54 - 10.25 -20.26 468.34 527.3 5.26** 

First -20.77 -12.8 -3 1.63 711.7 988.8 0.806 1(1) 
Difference 

PJ 

Level 1.153 -6. 197 -5.931 175.33 159.28 12. 99** 

First - 15.59 -13.08 -25.46 614.2 702.65 -1.069 1(1) 
Differe1lce 

Pl 
Level -26.34 -13.01 -25.96 606.4 742.9 1.07 

First -21.63 -9.843 -33.85 769.03 996.62 -0.77 1(0) 
Difference 

GI 
Level -14.35 -12.64 -23.96 564.41 600.98 2.324* 

First -9.094 -15.86 -3 1. 89 757.53 979.25 1.264 I(/) 
D~ffe,.ell ce 

GL 
Level -2. /37 1.081 -2.899 110.50 131.62 7.724** 

First -24.97 -7.083 -26.88 606.46 598.31 1.274 1(1) 
D~lfe,.ellce 

LL = Leviu, Liu & Cilll t'\ Bt = Breitullg I-stat; IPS = [m, PeSaNlII alld SIIiIl W-stat, ADF-F 
= ADF - Fislter Clti-square; PP-F = PP - Fislter CIIi-square, fl-Zt = fladri Z-slat 

• flo: UR represents tbe IIItllhypotltesis 0/ ullit root 
Ho: NUR represeuts lIull o/ltypolltesis 0/110 lIlIit root 

The orders 0/ illtegratiolls 1I0ted ill remark colulIl/l are chosell based 011 tbe Halldri test due 
to tlt e rea SOli discllssed ill Cltapter/our. 

• H Significallt at 1 %;* sigllificaut at 5% 
• Critical Values o/the Stalldard Normal Test (Z-test): 1% = 2.57; 5% = 1.96 
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A r 5P (p"em I.X aile Ie ' olllte"ratlOlI est Results Usillg Larssoll et al (2001) Test 
No, Countr)' 1'<-0 1'<-1 1'<-2 ,-<-3 

/ Bel/in 84.86623 48.06386 /7.00277 8./5/95 / 

2 Burkil/a Faso 93.48246 50.3677 / 2/.71172 8.394007 

3 Bo/slI'alia 82.26225 39.82929 21.67659 /2.2/4 
4 Burundi 88.37978 3/.30262 /7.92646 7. 854629 
5 Call/erooll 64.88/47 33.6/J /8 /4.956/8 /.82293/ 
7 Co moros 74./586/ 37.78827 /3.72524 5.097909 
8 COl/go democratic 98. /4053 36. /577 /5.34467 3.732826 
9 COl/go republic 69.6552 38.63328 /8.29697 8. / 86899 
/0 Co/ devollr 64./82/5 37.3/774 /6./8857 5.23/0/5 
II Ethiopia 75.89658 34.9658 17. /2907 3.9649/7 
/2 Gaboll 93. /095 39.58968 /9.33675 5.426372 
/3 Ghal/a 7684i75 44.89202 23.73737 6.2/8093 
/4 Kellya 75.74572 38.74285 20.69/09 7.370787 
/5 Lesotho /04.5226 40.86295 /6.58677 4.28420/ 
/6 Mali 68.5536 36.0/305 /7.0/202 7.005878 
17 Malawi 60.06 /4/ 40.17493 24.27596 /2 .3209 
/8 Mauritalila 97.28322 46.92492 22.97763 /0./2293 
/9 Madaf!.ascar 65.76987 34.25274 /7.33259 6.95940/ 
20 Mozambique 76.5924/ 45./68 /8 /8.45755 8.128557 
2J Nigel'ia 89.74672 40.93375 20.96304 4.9669/7 
24 Niger 66.66485 35.20638 /6.4242/ 5.63346 
25 RIWII1t/a 8/. 47/ 52 39.3329 / /8.8923/ 5.352442 
26 SOl/th Afi'ica 72.60039 44. /2293 20.68233 4.328952 
30 Sierra Leoll 86.54534 42.47/3 20.872 / / 5.540207 
3/ Sellega/ 70. / 782 43.026334 22.79358 7.665907 
33 Swazilflnd 69.82224 43.9113 20.677/4 9.505665 
34 TOf(o 99.5/276 48.94692 23.060/7 8.004/49 

37 Zambia 8/,43/46 45.852/ 24.29766 7.63/ 
38 Zimbabwe 72.4500/ 40.2779/ /8.36/79 8.059588 

LR-baJ' statistic 8/.93424474 42.35462 /9.77756 6.73337426 
K- P-r 5 4 3 2 
E(Zk) 44.392 27.729 /4.955 6.086 
Var(Zk) 7/ .284 45.264 24. 733 /0.535 

JvarlzJ 8.443 6.728 4.973 3.246 

[H (IX ] Yu; H(5) 27.4 /0374/4* /3.400465 * 5.977924* 1.2294/478 
.. 

Cl'ltlcal value for the stalldard lIormal (hstnblltLOII, 1 % = 2.57; 5% = 1.96 
"'Sigllificallt at 1 % level, *" sigllificallce at 5 % level 

1'<-4 

1.2 / 2768 

2.82459 

5. /0/237 
0.263595 
0.0/45/4 
/.5/5938 
/.579084 
o /05283 
0.569854 
0.04232/ 
0.52793/ 
0./67406 
/./65911 
0.484857 
0.25/055 
4. /29906 
O. /56422 
0.749035 
O. /66839 
0.4 / 3997 
0.59378 
/.629334 
/.056756 
0./2/049 
0.685649 
0.140749 
0.033/J8 

0./42755 
1.472639 
0.8354/4 
/ 

/.I 37 
2.2/2 

1.487 

- / .25023 

P = total II limber of variables; r = IIlImber ofrallk; E(Zk) alld var(Zk) (Ire tabulated ill table 
I of Larssoll et al (2001) for differellt values of k 
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