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Abstract:

The purpose of this article is to investigate te&tronship among economic
growth, productivity and diversification. Our resuhave shown that deepening
diversification leads to improvements in total acproductivity among other
determinants in African economies. The significanaie the link between
diversification and economic growth in the caséAfican economies cannot be
gainsaid. It means that African countries can sapl¢heir economies’ growth by
raising their total factor productivity through guing policies that enhance
diversification.
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1. Introduction

There is abundant literature with empirical evidersthiowing that the level of
exports influences growth However, it is argued that it is not just thedeof
exports that lead to growth but also the level iseibified exports or products.
The theory identifies two ways in which diversificen may influence growth or
income. Firstly, diversification may enter as adurction factor by increasing the
productivity of the other factors of productioneésRomer, 1990) and secondly, it
may increase income by expanding the possibiltiiespread investment risks
over a wider portfolio (Acemoglu and Zilibotti, 18P

The renewal of the debate on diversification waspted with a consensus on its
role in the growth dynamics. Indeed, recent litematexplains the fragility of
growth in African economies and the continent’s gnaalization in global
economy by the poor diversification of African eoamc structures. Several
authors have sought to explain the connection kextwiéversification and growth.
Particularly, recent works on endogenous growtretemphasized the importance
of diversification. Thus, the Romer model introddica beneficial effect of
diversification which is expressed through the kmmlity of inputs within an
economy and can contribute to increasing laboudysrtivity and human capital.
(Berthelémy and Séderling, 2001; Al-Marhubi, 20@dyersification can equally
contribute to growth by increasing the number oft@es and accordingly
investment opportunities and by reducing investoisks. But for different
authors diversification plays a major role in eamno growth through the
stabilization of export revenues. Indeed, speaéln in only one product was

always considered a source for volatility and gieatability. These works took

2 Besides the view that exports cause growth, thealaelationship could also run the other way,
with growth causing rapid exports growth.



inspiration from researches on financial portfolasl the different diversification
strategies in order to reduce investors’ riskstiA$ stage, different works have
shown the correlation between diversification atatbisity of export revenues and
accordingly the sustainability of growth dynamid¢®omer, 1990; Acemoglu and
Zilibotti, 1997).

In the analysis of the link between diversificateomd growth, most of the authors
used macro-econometric models where they sougbstdhe correlation between
the level of growth and the different indices o¥aisification. At this stage, the
works of Berthélemy and Chauvin (2000), who usegisgicular methodology,
must be mentioned. Firstly, he uses the traditiomathodology of breaking down
the contribution of different factors to growth. &tis level, he uses the Cobb
Douglas production function, which he breaks dowo idifferent contributions
capital, labour and total factor productivity ofctars. Thereafter, through an
econometric regression he considers the differaciiofs that could explain the
total productivity of factors. At this stage, heshietained several explanatory
variables that are indices of diversification, depenent finance, economic
openness and human capital. This methodology mrasting for it enables,
through the total productivity of factors, to shothhe contribution of
diversification to economic growth. (Berthelémy abdauvin, 2000; Berthelémy
and. Soderling, 2001; Stanley and Bunnag, 2001)

The main purpose of this article is to investighie relationship among economic
growth, productivity and diversification. After thiintroduction, section 2
undertakes a growth accounting exercise in orderquantify the relative
contribution of capital, labor and total factor guativity in economic growth of
African countries. Then in section 3, the relatlupsbetween the total factor

productivity and diversification is investigated) the basis that the transmission



mechanism of diversification to economic growth Idole through this route as
indicated in Romer (1990). In the section 4, weemdt to deepen the
understanding of the link between economic growtid aliversification by

revisiting the diversification regimes. Lastly, 8en 5 concludes this article.

2. The sources of growth

To be in a position to investigate the link betwgeowth and diversification, one
has to quantify the contribution of total factoooguctivity to economic growth.
This section analyzes the sources of growth foricAfr countries using the
standard growth accounting method, making it pdsgib disaggregate the share
of growth that is contributed by total factor pratluvity, capital and labor.
Following in the tradition of the Solow-growth madithg, a production function is
used as a benchmark to study and identify the ssus€ economic growth. This
approach provides an understanding of the diffesentces of growth, and makes
it possible to quantify the contribution of eacktta. Consider the Cobb-Douglas

production function with constant return to scale:

Y = AK LM 1)

Where Y is outputA is the total factor productivity, K is capital skg L is labor,
and a is a constant with 0 @@ < 1. The constanr measures the elasticity of
output with respect to capital when the supply afor is held constant; and
similarly (1 - @) measures the elasticity of output with respedabmr, when the
supply of capital is held constant. This form obguction technology has been

proven useful in many empirical studies. By takihg logarithm of equation (1),



and differentiating it with respect to time it i®gsible to derive the growth in

output. This gives:

dinY _dInA dinK dinL
= +a +(1-a)
dt dt dt dt
&
Or f:§L+a§+(1—a)L (2)
Y A K L

Where the dotted variables denote time derivatitsgiation (2) states that the
growth in output is the sum of the growth in capitaowth in labor and growth
in total factor productivity (TFP). Capital acculation is an essential element in
the growth process, as it enlarges the economymaity to produce while
increases in labor or labor force has traditionb#gn considered a positive factor
in stimulating economic growth. Technical progressIFP is also an important
and perhaps the main factor in the growth procdétsss the advances in
technology that continue to stimulate the growthha rich industrial countries,
especially as their population growth rates areeetr replacement levels. In
Africa on the other hand, there is a popular ideat tit is more the factor
accumulation that drives economic growth, with belaverage contribution by
the TFP. As will be shown in Section 3, the TFR tsansmission mechanism that
channels the effects of several factors like difieedion in influencing growth.

In order to decompose the contribution of capiebor and TFP to growth, it is
necessary to first estimate the value of capital labor elasticities, represented
by a. This is done by taking the logarithm of equatid), which yield the

following regression model:

InY, =d+alnk, +BInL, +¢ (3)



where LY = log of GDP, IiK = log of capital, Ih = log of labour forced = InA,
L =(1-a0), eis the error term andis time index. In this study, a panel of
observations from a number of African countries wiaed and therefore, the

equivalent empirical model may be written as:

i =Kt B% te, i=1,...N, (4)
t=1,..,T,

wheref' is a vector of parameters to be estimatedjs a constant representing
the individual-specific effects which may be comsell as either fixed or random;
Yy, is the value of the dependent variable (output}feith unit (country) at time
t, which depends on K exogenous variables, ,(..,X.,) = X,, hamely: capital

and labor; ancg, is the disturbance term.

If k,’s are treated as fixed representing the effecthade variables peculiar to
theith individual country in a more or less the sanshian over time, and if the
error terms are independently identically distrdslitandom variable with mean

zero and variance, then equation (4) may be estimated using the kpgares

dummy variable estimation (LSDV) since the observallies of the variable for

the coefficientk; takes the form of dummy variables. With the modedeng

panel data, the generalization of the constantdef-and-slope model is to
introduce dummy variables to allow for the effeatshose omitted variables that
are specific to individual cross-sectional unit$ &tay constant over time, and the
effects that are specific to each time period Ibetthe same for all cross-sectional
units (see Hsiao 2003)The LSDV procedure is equivalent to the OLS agipto

the model using the deviations of the variablemftbe mean. On the other hand,

% Here, we use data that are in five-year non-opeitay averages, thus, we do not expect that the
variable varies with time.



if k,’s are considered random variables, then the rabiguwill have different

components. If the usual assumptions on the emogsapplicable, then the
resulting error-components model may be estimated,example, using the

generalized least squares (GLS) estimation méthod

The model in equation (4) was estimated using easens from a cross section
of 35 African countries from a period of 1981 to0ORQ using five-year non-
overlapping averages, a total of 140 panel obsengt The data on output and
labor force were taken from the World Developmemdidators (WDI), World

Bank database. Output is measured by the grosestmrproduct (GDP) at
constant prices expressed in local currency umtslabor force is comprised of
economically active population. Capital stock wamrced from the work of
Tahari et al. (2004), constructed using the pegdetiventory method. Since the

coefficients to be estimated are elasticities uthiés are inconsequential

In estimating the empirical model in equation @hpumber of issues have to be
taken into consideration such as the specificatibthe individual effects; the

choice of the functional form, and the inclusion tbe technology variable.

Moreover, the variables were also tested for statity using panel unit root tests
namely, Levin, Lin & Chu (LLC) test and Im, Pesai@md Shin (IPS) test. The
former assumes common unit root process whiledtterlassumes individual unit
root process. We found that none of the variailékis model has unit root (see

Appendix AY. The Hausman test statisticg;, = 18.70 rejects the hypothesis of

correlated random effect ait = 0.01, and thus, favors the fixed-effects

* The LSDV and GLS methods will give BLUE for thedd-effects and random-effects models,
respectively (see Hsiao 2003 for details).

®> We used the non-overlapping averages to mininfieets of business cycles and other noise in
the data. See for example the panel data modeiagin in Islam (1995).

® We thank Dhaneswar Ghura for sharing with us tdeira on capital stock for Sub-Saharan
Africa.

" We thought that IPS is more applicable to thécafn panel data.



specification. As to the second issue, we estithdteth the Cobb-Douglas
technology and the translog function, and found the former is more consistent
with our data sét Finally, the technology variable (t) represegtthe Harrod-
neutral and Hicks-neutral technical progress wakided in the estimation of the
empirical model. The Harrod and Hicks neutralitegs equivalent when using
Cobb-Douglas production function (e.g. see Well85tNjuguna 1999). Here,
we found that the technology variable is not sigaifit in both unrestricted and
restricted models, where constant returns to seals imposed. This result
reiterates the stagnation or little technical pesgrin many African countries.
For example, in Njuguna et al. (2003), they foumat the total factor productivity
in Kenya has been contributing very little to ecomo growth and its growth has
been declining in the last decade.

The final results estimated using fixed-effects eloare presented in Tablé.1
The restriction of constant return to scale wasregcted at 5 percent level of
significance. The estimated equation gave an astiof @ = 0.37 for the share
of capital and[S’ = 0.63 for share of labor. These estimates atharsame range

to the estimated values of other studies such asottes of Berthelemy and
Soderling (2001) and Tahari et al. (2004).

INSERT TABLE 1 HERE

8 We estimated the translog function:

InY =logA+a,InK+a, InL+a,[InK]*+a, [InL] +a, InKInL,

using LSDV method and found that the coefficieritthe squared variables and cross product are
not statistically significant. The translog furetimay be use as a representation (linear
approximation) of the constant elasticity of sulosibn (CES) production function, where the
hypothesis of CES is tested using the restrictign =a,, = -%1a, (see Thomas 1993). This
restriction is not consistent with our data set.

° The fixed effect model was estimated using weigheast squares (WLS) since some variability
in the residuals were observed. If the weights /o’ = w, which meanr? = o7, then WLS

is equal to OLS (Guijarati 1995, ch. 11).



With the estimated values of the shares of capitdl labour, the contributions of
production factors and TFP to growth were estimatethg equation (2). The
results from the growth accounting exercises fdnilual countries for five-year
averages from 1981 to 2000 are presented in AppeBdiTable B.1 and B.2.
The first table shows the contribution of labomital and total factor productivity
(TFP) to output growth in various African countriekile the second table gives
the proportional contribution of the three soura#sgrowth in each of the
economies. Looking at both these tables howeves, résults confirm that
economic growth in Africa is driven by the accuntida of the factors of
production. The average contribution of TFP to dglovis negative for the
majority of the African countries with the exceptiof a few countries such as
Botswana, Burkina Faso, Cape Verde, Chad, Equatsueea, Ethiopia, Gabon,
Guinea-Bissau, Malawi, Mauritius, Mozambique, Sehe@waziland, Uganda,

Zambia and Zimbabwe.

Another important observation worth noting is tiratmajority of the countries,
the contribution of TFP to growth was positive iet1980s, especially for the
period 1981-1985 and it is the early 1990s mairtyemwmost of them experienced
negative contributions from TFP. In deed, even docountry like Botswana,
which exemplifies economic success in Africa, sawegative contribution by
TFP during the first half of the 1990s (see e.gdi01998 for discussion). There
was therefore a reversal in the sources of growtiné continent in that the TFP
contribution declined significantly from the seconalf of the 1980s. In a good
proportion of the countries, TFP contributed asteég0 percent of the growth, and
in some cases more than half of the total growtlt, this clearly changed
especially in the beginning of the 1990s and tagaiféicant extent in the second
half of the 1980s. Thus in Botswana, except for pleeiod 1991-1995, TFP
contributes more than one-third of the growth. Barkina Faso, in 1981-85 and



1991-95, TFP contributed half of the growth. Ancotheaportant observation

worth pointing out is that the period 1996-2000 witeiessed a return to positive
contribution by TFP to growth. This contribution lowever lower when

compared to TFP’s contribution in the period 19884.

How can one explain the transition of the contidnutof the TFP to economic
growth from positive to negative? As indicated hetas in the late 1980s and
early 1990s that the transition to negative coatrdn of TFP occurred. To
provide the intuition to the causes of this traosit it is worth noting that the
diversification efforts of the 1970s were yieldifayourable results as we entered
the 1980s. The favourable, though fragile resulthe diversification efforts that
were registered in the early 1980s were correlatéla the relatively favourable
growth results of the same period as shown in EidurThus, the positive and
significant contribution of the TFP in the early explains the better
diversification results at the time. However, thgas could not be sustained in
the later years of the 1980s. Two explanations ctommind. First is the direct
impact of the economic crises of the early 198@=lfitand second is the

adjustment measures addressing this crises startet.

Insert Figure 1 here

The adjustment measures that needed to be ingtitatdeal with the economic
crises required stringent macroeconomic polidieshis paper, we supposed that
countries with weak institutions will not be ableo tpursue countercyclical
policies. On the other hand, countries with strongstitutions will be able to
apply contractionary policies during booms and exysonary policies during
recessions —i.e. they will be able to pursue courtgclical macroeconomic

policies. Harnessing the benefits of investmentessential to global prosperity

10



and stability. Work in the growth accounting tradiin of Solow (1957)1 has
typically concluded that capital accumulation accots for only a relatively
small fraction of productivity growth. The assumpti underlying growth
accounting calculations that capital is paid its m@nal product implies that
increasing the rate of capital accumulation can makonly a modest
contribution to accelerating growth. In all countes public expenditure causes
growth in national income either in the short or kg run through the TFP
(Folster, S. and Henrekson, 2001). Various typesgoivernment spending have
differential impacts on economic growth, implyingepater potential to improve
efficiency of government spending. And as a corojlareducing the public
investment can create negative incentive to fosteonomic diversification and
growth. (Miles, D., Myles, G., Preston, ., 2003)

The stringent policies took the form of fiscal andnetary conservativeness. This
meant on the fiscal front that countries had to enalrd choices. Some of the
choices that had to be made meant cutting developregpenditures and
curtailing the rate of growth of private sector dite Reduced development
spending by the public sector and weak privateosantestments could have led
to the weakening of the contribution of the TFP goowth. The tight
macroeconomic policies reduced the flexibilitiemttitountries had to pursue
diversification-enhancing programmes and this mayeh contributed to the
transition from positive to negative contributiangrowth by the TFP. In the next
section, the empirical link between diversificatiamd growth through the TFP is
explored. The significance of this transmission Inaism is that if established, it
will be possible to validate the propositions mabtere that the hard
macroeconomic choices that countries had to makeetd with the economic
crises invariably affected the role of TFP in A&ie growth by undermining the

diversification efforts at the time.
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3. Economic growth and diversification: Exploring the TFP link in

Africa

In this section, the results from panel data edtonathat sought to explore the
link between TFP and diversification are report€de motivation behind these
empirics is the theoretical proposition that divigzation could influence
economic growth through one of two links if not bbat the same time. These
links highlighted earlier are via increasing tdtdtor productivity (as in Romer,
1990) or by risk minimization through spreading infestment portfolios (as
argued in Acemoglu and Zilibotti 1997). The focusthis section is in the TFP
link while recognizing that the neoclassical growtiodel and its competing
endogenous growth model are one and the same te satent, only that the
latter attempts to disaggregate potential compenenit the TFPP. Risk
minimization and its influence on growth, leading diversified exports could
reasonably be captured through its possible inlteem TFP.

In investigating whether there is a significantklibetween diversification and
total factor productivity, we assume that TFP ifuaction of several variables
namely: an index of diversification, human capisme policy and institutional
variables such as openness, financial developmahtcanflict. The regression

model may be expressed as:

TFR,= B, + 311, + B,Human, + B,0pen, + B,FD, + B;Conflict + &, (5)

19 Using bootstrap J test, Fingleton (2005) shows tha neoclassical growth model does not
reject the new economic geography specification €atension akin to standard endogenous
growth models). This implies the new specificati@asild actually be nested in the neoclassical
orthodox models through the TFP or more aptly thiews residual.

12



Wherell = index of diversificationHuman = human capitalDpen = openness,
FD = financial developmeniConflict = dummy for the presence of conflict or
war, s are the parameters to be estimated&isdthe regression error termis

the time index.

Diversification: The theoretical justification for having diveisdtion as an
exogenous variable in this model has already béstussed. Two routes have
been identified. First, diversification positivedyffects growth through improved
total factor productivity. Second, diversificatipays a major role in economic
growth through the stabilization of export revenugsthe context of this study, it
is the first link that appeals to the empirical eéstigation at hand whereby the
level of diversification is expected to have a #igant influence on the
productivity of capital and labour in the econoridyorks on endogenous growth
have emphasized the importance of diversificatiod & is such studies that
provide good theoretical arguments justifying thelusion of diversification as
an exogenous variable. For instance, the Romer0j18®del introduced a
beneficial effect of diversification, which is exgssed through the availability of
inputs within an economy and can contribute toeasing labour productivity
and human capital (which is introduced indepengentithe model as explained

below).

Human capital: Borrowing from the endogenous growth literatureman capital

is assumed to be different to other forms of chpta a result, the level of
investment in a country on human capital is exgkttehave a bearing on the
productivity of both labour and capital in the ecory. In our model, the level of

enrolment in secondary schools measures humaratapit

13



Openness: Openness to trade has been one of the most dtisdiges in economic
literature in recent times. Accordingly, the irdhce of TFP from openness are
assumed to derive from external effects such assKp to foreign competition,
transfer of technology and economies of scale, ialsome extent from increased
speed of convergence toward richer countries. [€hel of openness depends
much on the kind of trade policy a country pursu@puposing schools of thought
put different weights to the significance of tralileeralization in promoting
growth. In our model, the objective was to captilme influence of openness to
TFP. In the literature, as captured in the altiwork of Rodrik and Rodriguez
(1999), there are different measures of opennels® (see Berthélemy and
Soderling 2001). Thus, in our model, two of theseasures: exports as a
proportion of GDP and the sum of exports plus ingpas a proportion of GDP

were tested, to see which gives the most plausasiglts.

Financial deepening: According to the literature, financial developrheanay
influence growth positively in two ways. Firstlg, more developed financial
structure allows a better mobilization of savingsl ahus may support more
investment and secondly, within a more developeadnitial sector, available
information on investment projects will be treatadre efficiently and then boost
investments in productive sectors (see Berthélemg &hauvin, 2000; and
Berthélemy and Varoudakis, 1996).

Moreover, the lack of access to credit has beemtiftesd as one of the
impediments to growth in Africa. The arguments awvdur of financial markets
liberalisation were mainly based on the premise tiina binding capital constraint
to African economies could be undone by liberafiznot just the money markets,
but also the financial markets in broad sense. Thus full potential of the
banking, insurance, development finance, stock @t markets needed to be

14



unleashed by dismantling the controls and restectiontrols that hampered the
development and the deepening of the financialose8tudies such as Tahari et
al. (2004) have even provided results to show that performance of the
countries whose programmes with the IMF were addddtp be on track was
better. While this has been an issue of major aogbinvestigation and debate, it
was instructive to find out whether financial deeipg has a significant influence
on total factor productivity in the case of Africaountries. There are several
ways through which financial deepening has beeruceg in empirical work.
First, the credit to the private sector has beem @inthe indicators. Second, in
some cases, the combined total of the credit byp#mking sector (implying both
credit to the private and public sectors) has lm®ther popular indicator. Third,
the broad money supply (M3) as a proportion of GBRwnother widely used
measure of financial deepening. In our model, hise three measures of

financial deepening were explored alternately.

Conflict: Economic growth in Africa has been variously &dkto the presence or
absence of conflict. Significant work has been utadken on the economics of
conflict and post-conflict countries. In deed, @tent times, most empirical works
have been considered incomplete if they fail teetakcount of conflict. Collier
(2007) identified the presence of conflict as of¢he poverty traps. In Africa,
one in five African lives in countries severely migted by conflict or political
strife (World Bank 2000). Weak growth could beribtited to the presence of
conflict in a country. Conflict could influence ¢higrowth performance either
directly or indirectly. In the more direct routedverse effects on populations
(hence labour force) and capital destruction camdermine the obvious sources
of growth through factor accumulation. In the moreirect route, conflict could

affect the TFP, leading to declines in the TFP &edce its contribution to

15



growth. In our model, a dummy representing the gmes or absence of conflict

was introduced.

The values of the TFP were derived using the estichaoefficients from
equation (4) and used as the dependent varialdguation (5). The other data
are taken from UNCTAD and World Development Indicat The diversification
index was calculated using the Normalized-Hirschmemlex (see Ben
Hammouda et al. 2006b), using UNCTAD data on expproducts at the 3-digit
SITC classification. As the index is between zand one with zero being perfect
diversification and an index of one representingcggisation on one commaodity,

a negative sign in relation to the TFP is &h@iori expectation.

Human capital is represented by the secondaryos@roollment as percent of
gross enrollment. This is one of the alternativeasures that are accepted in the
literature as an indicator of human capital develept (see e.g. Ghura &
Hadjimichael 1996). Trade openness was measurdtieogum of exports and
imports as percent of GDP, or alternatively, tetgborts of goods and services as
percent of GDP (see Berthelemy & Soderling 200Intuitively, in the first
measure, both exports and imports allow the smli@nd imitation of technology
and thus, enhance productivity. Financial deeggménthe domestic credit to
private sector as percent of GDP (Creditl), orraétevely, the domestic credit
provided by banking sector (Credit2) (see Berthgleand Chauvin, 2000; and
Berthélemy and Varoudakis, 1996). Conflict is a duyvariable, which is equal
to one (1) if there is a presence of conflict om waring the period, zero (0)
otherwise. Again, the observations used are frenod of 1981 to 2000, using
five-year non-overlapping averages. The numbercmfss-section units or
countries included in the estimation varies depsgdon the availability of

observation for the different variables. Agairg thariables included in the model

16



were tested for stationarity. All except the sewa exports do not have unit root

(see Appendix A).

The regression model in equation (5) was agaiimes#id using panel data for
sub-Saharan African economies under a fixed eissumption, as described in
section 2. The results are reported in Table 2. The reduits three of the

estimated models are shown. The difference betwleerthree models is driven
by the fact that there are different indicatorsfome of the explanatory variables
under study. Thus, different measures for finande¢pening were included in
the different models. Since the export seriesoisstationary, it is dropped from

the estimation as a measure of trade openness.

The following are notable with respect to the emepir results. Firstly, the
expected sign with respect to total factor prodiistiand diversification was
achieved in the three models, indicating the rolmattire of this relationship.
Essentially, increasing level of diversificationads to higher total factor
productivity. The negative relationship in all thtaree models between
diversification and TFP simply indicates that asemonomy moves from high
level of specialization to becoming more diverslfighe total productivity of both

labor and capital rises.

Of the three estimations, diversification is sigraht in Models | and Ill. But
Model | was found to have the best overall diageesesults. It is therefore clear
from the results of this model that diversificatisignificantly drives growth in

the total factor productivity. In other words, grsficant empirical link between

" The growth model upon which the TFP data was @drincluded African countries other than
North Africa. The capital stock data for North Afan economies was not available at the time of
the empirical estimations.
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diversification and growth does indeed exist withgards to the African
economies via the total factor productivity. If auotry wishes to raise the level
of growth, on the basis of the empirical results Table 2, pursuing
diversification-deepening policies could actualBlfhachieve this objective. Ben
Hammouda et al. (2006a) found that the key deteanig of diversification in
Africa are physical variables such as per capitaines and investment, policy
variables such as trade and industrial strategiisi@s, macroeconomic stability
especially fiscal policy stance, and institutiomatiables such as governance and
conflict. The significance of the results in Taldes that they suggest that even
for African economies in general, if capital antdar are binding, countries can

unlock growth potential by pursuing diversificatienhancing policies.

Insert Table 2 here

Whereas the objective of this study was to estabiige significance of the
empirical link between diversification and growtra viFP, it is worthwhile to
discuss briefly the rest of the results. Human tedpis also an important
explanatory variable to TFP performance, but itsults are not statistically
significant in our data set. However, while ecomopuolicies could be oriented at
deepening diversification through the determinafitsady discussed, we believe
that social policy that dictates higher investmantbuman capital ought also to
be defined. We suggest that a deeper exploratiorths relationship in the
African context should be further investigated.

Trade openness also emerged as a robust deternoin@RP in the analysis. In
Model | and I, its coefficient is significant atfercent. It is important to note at
this juncture that the conventional definition geaness, combining both exports
and imports as a proportion of GDP, was used irtwleemodels. Berthelemy and

Soderling (2001) in a similar analysis aimed atleswpg the link between
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diversification and total factor productivity refien a measure of openness based
on the ratio of exports only to GDP. Yet the impattpoint from this analysis is
that for the African economies in the sample, opssrhas significant impact on
productivity. Does this mean that trade liberalmatwhich has led to substantial
openness in the African economies has catalysdthdémgical spillovers which
lead to increases in the share of TFP to growth@afgntly these results could be
pointing to the possibility that openness in Afriegpecially in terms of imports,
have resulted also in technology enhancing impdtis.imports compression that
the liberalisation aimed at addressing was undasihg probably to the
importation of not only the final consumption goobst also capital and
intermediate imports which have embodied techne®ghat would have led to
the positive and significant influence on the TFP.

The other robust result that is noteworthy in teohmfluence on TFP is conflict.

In all the three models specified, irrespectivethed variables included, conflict
remained highly significant. Presence of confliesha negative and significant
influence on TFP. It was noted above that confimtld affect economic growth
either directly through destruction of the factaf® production, or indirectly

through their combined productivity. The resultdigated in Table 2 imply that
the indirect link through the TFP is also signifitaPolicies aimed at enhancing
growth by deepening diversification that would b&nsmitted through the TFP

could easily become neutralized by the presencermifict.

Financial deepening appears to have failed to ymgahcrease in TFP. What are
the possible motivations for this result? It is orjant to note that in some
countries, as the money markets were liberalisbd, ihterest rates spread
remained significantly high, meaning that the intediation role of the

commercial banks that would have been expectedhtmrel savings to the
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private sector leading to investments that wouiserd FP failed to materialize. In
the same vein, it is possible that investment dppdties in majority of these
African countries are thin and the private sectmedit growth that has been
witnessed as the financial sector has been lisedlhas been directed at personal
consumption rather than to investments by privatasf towards renewing their

technologies or investing in research and developme

4, Diversification regimes: A further link to producti vity

In the previous section, we have empirically exgibthe link between growth
and diversification via the TFP as the transmisgath. In this section, we intend
to deepen the understanding of this link by remgithe diversification regimes.
The econometric estimations using pooled panel idatae previous section hide
useful insights that could be derived by askingdbestion, is there a clear link
between the diversification regimes and the taatdr productivity contribution

to growth? We therefore analyze the sources of tir@iva few African countries

and relate them to different diversification regigme

The first diversification regime is described asosh countries with little

economic diversification. Many African countriesldogy to this regime. From

Table 3, the examples of countries in this regimee Benin, Burkina Faso, and
Malawi. It can be observed that these countrie® lav average positive growth
for the period 1981-2000. Benin, Burkina Faso Bradawi have average annual
growth rates of 3.8 %, 3.7 % and 3.0 %, respegtivdlhe main source of growth
is the factor accumulation rather than the TFP.weicer, it is interesting to note
that the contribution of productivity to growth these countries is positive in
almost all but one period, even though they havediversified much. However,
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even though the growth in these countries are igesdver the 20 year period
under observation, their growths are not in thesllavhere their economies can
take off as compared to the high growth performewpnomies of the new
industrialized economies (NIE) in East Asia.

The second regime composed of those countries dfaated the process of
diversification but have not made any significanédkthroughs. From Table 3,
the examples of these countries are Kenya, SeraghlZimbabwe. It may be
observed that all the three countries have showsiowing down trend in
production from the period 1981-2000, except foneml, which has recovered
in 1996-2000. However, growths are positive despftthe setbacks. Kenya is
growing at an annual average of 2.9%; Senegal ewigg at 3.3% while
Zimbabwe is growing at 3.1%. Again, the main soun€egrowth is the factor
accumulation rather than the TFP. It is noted, hmme that the average
contribution of TFP to growth in Senegal and Zimbahs positive. The main
guestion is the following. Could it be that theseimtries experience slackening
of growth due to the fact that they have faileddeepen their diversification

process and remained in their level for a long ime

Insert Table 3 here

The third regime is the regime with countries ofeplened diversification

proces¥.  Countries like Mauritius, Morocco, Tunisia andugh Africa

'2 By low diversification efforts, we mean that countries need to invest more in sound policies
aims at diversifying their production. We think particularly in good governance structures and
institution. Governance institutions that countries would have to strengthen should cur across
rule of law, public order, and a judiciary that effectively deals with commercial disputes, tax
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exemplify this regime. For example, Tunisia has agga to achieve horizontal
diversification into higher-value exports. Maurgiuon the other hand has
achieved deep vertical diversification, which had to more textiles related
exports (see Ben Hammouda 20064dj}. is frequently suggested that export
diversification contributes to an acceleration ofr@wvth in African countries.
Horizontal export diversification into completely ew export sectors may
generate positive externalities on the rest of teeonomy as export oriented
sectors gain from dynamic learning activities du® tcontacts to foreign
purchasers and exposure to international competitiovertical diversification
out of primary into manufactured exports is also @xiated with growth since
primary export sectors prevalently do not exhibitang spillovers. Thus, it is to
be expected from our research that both horizontahd vertical export

diversification are positively correlated with ecomic growth.

Meanwhile, the countries in this regime are chammed with relatively high
growth, except South Africa, whose growth has sppicked up with the dawn of
a new political dispensation. Mauritius and Tunisigparticular have grown an
average of 5.5 % and 4 % per annum, respectivelyhio period 1981-2000. In
both of these countries, it may be observed theattmtribution of capital is much
higher than the contribution of labor. Moreover Mauritius, the contribution of

the total factor productivity to economic growth ®sitive with an annual

administration institutions that contribute to a predictable investment climate among other
areas. In a more global way, key recommendation that can be derived from this study relates to
the role of economic policies aimed at highest diversification situation.
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average of 2% in the same period, a relatively hiigiure for an African

country”.

The fourth regime is composed of countries thatisteged early positive
diversification gains but later tended to specaliz few products. Countries like
Nigeria and Gabon exemplify this regime. These twems are both rich in oil;
hence this product dominates their exports. Asheir growth performance, both
countries GDP growths, although mostly positive everharacterized by
fluctuations over the period 1981-2000. On averabgeria is growing at 2% per
annum while Gabon is growing at 2.3% per annum.mast of the African
economies, they are also labor intensive with aimmah contribution of total
factor productivity. Nigeria’'s TFP contribution tgrowth on average is even
negative for the period under study. On averagé #wnomic growths in the
1981-2000 are relatively low compared to the caestin the third regime such

as Mauritius and Tunisia.

The fifth group is those countries within the cartfand post-conflict regime. The
countries that belong to this regime are neitheerdified nor highly specialized.
Examples are Liberia and Democratic Republic of gdorEconomic growth in

these countries was stunted by wars and conflidt therefore, expected to be
negative. Consequently, the contribution of TFPettmnomic growth is also
negative. These countries depend much on their li@ooce for production as the

contribution of capital to growth is also deteriong.

5. Conclusion

13 The highest contribution of TFP to growth in thealset is in Uganda with 3.36 %, followed by
Botswana with 2.2 % and then Mauritius (see AppeBgi
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In this article, we have sought to establish eropily the presence and
significance of a link between diversification aeadonomic growth for African
economies. The results have shown that deepeningrstfication leads to
improvements in total factor productivity among etldeterminants in African
economies. The significance of the link betweenediification and economic
growth in the case of African economies cannotdiasgid. It means that African
countries can scale up their economies’ growth &igimg their total factor
productivity through pursuing policies that enhadoeersification.

The most important policy implication in this pagethat pursuing economic and
non-economic policies that lead to exports and geodliversification can go a
long way to overcoming the growth constraints eriaga from factor
accumulation. African countries should aim at ragsiheir levels of investments,
improving governance, eliminating conflicts, adagtinon-conservative fiscal
policies and ensuring macroeconomic stability idigon to pursuing industrial
and trade policies that foster economic diversiioca The overall results of such
policies will be to enhance exports diversificatiovhich will eventually lead to

increasing contribution of TFP to economic growth.
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FIGURE TO BE INCLUDED IN THE TEXT

Figure 1. Sub-Saharan Africa GDP growth and Diverdication, 1980-2000
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TABLES TO BE INCLUDED IN THE TEXT
Table 1: Panel data estimates of the growth equain
Dependent variable: log of income Coefficient
(t-value)
Constant 2.012%+*
(29.13)
Elasticity of output with respect to capital Q43>
(27.90)
Elasticity of output with respect to labour 0.696
(42.96)
Adjusted R-squared 0.99
Number of cross-sections 35
Number of observations 140
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Hausman test (Ho: correlated random effect)
Test of restriction: Hoa + 3 =1
Estimation method (Panel EGLS fixed effect)

X% (2) = 18.70%*
F-stat = 2.51, df (1,103)

The figures in parentheses are t-values.
*** Sjgnificance at 1%

Table 2: Economic growth and diversification—the TH link

Endogenous variable: TFP Model | Model Il Model Ill
Constant 30.558*** 29.139*** 28.723***
(25.08) (33.22) (27.252)
Diversification -2.657** -0.640 -3.034**
(-1.93) (-0.536) (-2.387)
Human capital -0.021 -0.023 0.042
(-0.62) (-1.140) (1.395)
Openness: (exports + imports)/GDP 0.018*  0.015* --
(2.45) (2.14)
Financial deepening: Creditl -- -0.015 --
(-1.37)
Financial deepening: Credit2 -0.028** -- -0.032**
(-2.14) -2.872
Conflict (dummy=1 if war/strife is present) -0.871* |  -0.844** -1.051**
(-2.281) (-2.027) (-3.48)
R-squared (adjusted) 0.99 0.99 0.99
Number of cross-sections 21 21 25
Number of observations 84 84 100
Durbin-Watson stat 1.65 1.60 1.50

The figures in parentheses are t-values.
*** Significance at 1%; ** Significant at 5 %
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Table 3. Growth accounting for selected African contries

Contribution of

Contribution of

Contribution of

Countries Growth in GDP Labour Capital TEP
Regime 1: Little Economic Diversification
Benin
1981-1985 4.66 1.44 2.73 0.50
1986-1990 0.89 1.55 1.86 -2.52
1991-1995 4.25 1.76 2.36 0.13
1996-2000 5.34 1.72 2.81 0.81
Burkina Faso
1981-1985 4.18 1.19 0.58 241
1986-1990 2.64 1.12 0.77 0.75
1991-1995 3.84 1.14 0.73 1.97
1996-2000 4.32 1.21 1.80 1.31
Malawi
1981-1985 2.17 1.82 0.21 0.14
1986-1990 2.32 1.83 -0.02 0.51
1991-1995 3.52 0.78 -0.07 281
1996-2000 3.92 1.28 -0.92 3.56
Regime 2: Early Diversification but no major breakthrough
Kenya
1981-1985 2.53 231 0.86 -0.64
1986-1990 5.64 2.10 1.07 2.47
1991-1995 1.61 2.14 0.86 -1.39
1996-2000 1.79 1.90 1.01 -1.11
Senegal
1981-1985 3.23 1.56 -0.01 1.68
1986-1990 3.22 1.56 0.28 1.37
1991-1995 1.53 1.55 0.71 -0.74
1996-2000 5.30 1.50 1.59 2.21
Zimbabwe
1981-1985 4.36 2.55 -0.07 1.88
1986-1990 4.60 2.34 0.67 1.59
1991-1995 1.39 1.33 1.79 -1.73
1996-2000 2.07 1.18 0.27 0.62

Regime 3: Deepened Diversification Process
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Contribution of

Contribution of

Contribution of

Countries Growth in GDP Labour Capital TEP
Mauritius
1981-1985 4.33 151 1.09 1.73
1986-1990 7.39 1.31 2.66 3.42
1991-1995 5.13 1.08 3.05 0.99
1996-2000 5.27 1.01 2.55 1.70
South Africa
1981-1985 0.91 1.74 1.42 -2.25
1986-1990 1.81 1.62 0.30 -0.11
1991-1995 0.89 1.44 0.18 -0.73
1996-2000 2.65 1.63 0.70 0.32
Tunisia*
1981-1990 3.72 1.28 2.48 -0.04
1991-1997 4.30 1.36 2.12 0.82
Regime 4:Backsliders in the diversification process
Gabon
1981-1985 2.56 1.46 1.33 -0.24
1986-1990 1.73 1.50 0.06 0.16
1991-1995 3.13 1.49 0.09 1.55
1996-2000 1.76 1.10 0.69 -0.02
Nigeria
1981-1985 -2.75 1.70 2.83 -7.29
1986-1990 5.42 1.55 0.85 3.02
1991-1995 2.50 1.66 1.59 -0.75
1996-2000 2.84 1.64 0.14 1.05
Regime 5: Conflict and Post-Conflict Countries
Congo, D.R.
1981-1985 1.86 1.46 1.63 -1.22
1986-1990 0.01 1.57 0.71 -2.27
1991-1995 -7.12 2.05 -1.83 -7.33
1996-2000 -3.93 0.80 -1.89 -2.85
Liberia
1981-1985 -1.88 1.70 -0.28 -3.30
1986-1990 -1.79 1.59 -1.24 -2.15
1991-1995 -1.51 1.45 -1.72 -1.24
1996-2000 -1.53 1.30 -1.98 -0.85

Source: Authors’ calculation. *Sekkat (2003 p.9.)
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APPENDIX A. Panel Unit Root Tests

Panel Unit Root Test$

Variables
Levin, Lin & Chu Stat? Im, Pesaran & Shin W-Stat®

Log of output (GDP) -1539.90*** -4 E+156***
Log of capital (capital stock) -14.98*** -7.E+155%*
Log of labor (labour force) -11.88*** -1.E+155***
Diversification Index -49.35%** -2.E+155%**
(Normalized-Hirschman Index
Human capital (Secondary -11.97%x* -2.E+156%**
School Enrollment)
Trade Openness (export 4.18 -9.E+156***
+imports as % of GDP)
Trade Openness (exports as 9 91.60 1.E+155
of GDP)
FD: Creditl -2.07%** -3.E+156%**
FD: Credit2 -0.98 -2.E+156%**

The statistics are calculated using E-views 5.
2Assumes common unit root process; test equatidndadndividual intercept.

3Assumes individual unit root process; test equaitictude individual intercept.
***Significant at 1 % (Rejects the null of unit ro
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APPENDIX B. Growth Accounting Results

Table B1: Growth Accounting for Sub-Saharan African Countries

Contribution of

Contribution of

Contribution of
Total Factor

Countries Growth in GDP Labour Capital Productivity
Growth
Angola
1986-1990 3.28 1.11 0.35 1.82
1991-1995 -3.78 1.61 1.67 -7.06
1996-2000 6.46 1.61 3.14 1.72
Benin
1981-1985 4.66 1.44 2.73 0.50
1986-1990 0.89 1.55 1.86 -2.52
1991-1995 4.25 1.76 2.36 0.13
1996-2000 5.34 1.72 2.81 0.81
Botswana
1981-1985 10.01 2.18 4,01 3.82
1986-1990 11.87 2.04 5.35 4.47
1991-1995 4.07 2.08 3.31 -1.33
1996-2000 6.28 1.51 2.86 1.91
Burkina Faso
1981-1985 4.18 1.19 0.58 2.41
1986-1990 2.64 1.12 0.77 0.75
1991-1995 3.84 1.14 0.73 1.97
1996-2000 4.32 1.21 1.80 1.31
Burundi
1981-1985 5.35 1.57 3.76 0.03
1986-1990 3.73 1.59 1.88 0.25
1991-1995 -2.23 1.33 1.03 -4.59
1996-2000 -1.02 1.55 1.58 -4.15
Cameroon
1981-1985 9.40 1.48 4,94 2.99
1986-1990 -2.22 1.56 1.57 -5.35
1991-1995 -1.86 1.79 -0.27 -3.38
1996-2000 4.75 1.56 0.03 3.16
Cape Verde
1986-1990 3.50 1.97 2.66 -1.12
1991-1995 5.23 2.07 2.10 1.07
1996-2000 6.40 2.22 0.56 3.62
Central African
Republic
1981-1985 2.29 1.27 -0.42 1.44
1986-1990 0.04 0.86 0.29 -1.12
1991-1995 1.09 1.45 0.12 -0.49
1996-2000 0.40 1.59 -0.31 -0.88
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Contribution of

Contribution of

Contribution of
Total Factor

Countries Growth in GDP Labour Capital Productivity
Growth
Chad
1981-1985 9.18 1.46 -0.12 7.84
1986-1990 1.94 1.40 2.10 -1.56
1991-1995 2.36 1.72 1.10 -0.46
1996-2000 2.28 1.97 2.45 -2.14
Comoros
1981-1985 4.29 1.42 2.30 0.58
1986-1990 1.62 151 1.52 -1.41
1991-1995 0.89 1.73 1.44 -2.27
1996-2000 0.97 1.71 0.00 -0.74
Congo, Dem.
Rep. of
1981-1985 1.86 1.46 1.63 -1.22
1986-1990 0.01 1.57 0.71 -2.27
1991-1995 -7.12 2.05 -1.83 -7.33
1996-2000 -3.93 0.80 -1.89 -2.85
Congo Rep. of
1981-1985 10.57 1.93 2.62 6.03
1986-1990 -0.26 1.98 2.06 -4.30
1991-1995 0.70 1.86 2.34 -3.50
1996-2000 2.52 1.95 0.91 -0.34
Cote d'lvoire
1981-1985 0.32 1.96 1.34 -2.98
1986-1990 1.18 1.84 0.71 -1.37
1991-1995 151 2.50 0.22 -1.21
1996-2000 3.46 1.81 1.32 0.33
Equatorial
Guinea
1986-1990 1.36 1.21 1.03 -0.88
1991-1995 7.05 1.39 5.08 0.58
1996-2000 35.74 1.61 11.42 22.72
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Contribution of

Contribution of

Contribution of
Total Factor

Countries Growth in GDP Labour Capital Productivity
Growth

Eritrea

1996-2000 1.15 1.72 3.37 -3.94
Ethiopia

1986-1990 5.32 2.00 1.78 1.54

1991-1995 1.53 0.99 0.61 -0.07

1996-2000 5.27 1.36 1.76 2.15
Gabon

1981-1985 2.56 1.46 1.33 -0.24

1986-1990 1.73 1.50 0.06 0.16

1991-1995 3.13 1.49 0.09 1.55

1996-2000 1.76 1.10 0.69 -0.02
Gambia

1981-1985 3.23 1.87 3.99 -2.62

1986-1990 4.10 2.50 1.02 0.57

1991-1995 211 2.36 1.33 -1.59

1996-2000 4.80 1.88 1.33 1.60
Ghana

1981-1985 -0.25 212 0.19 -2.57

1986-1990 481 1.69 7.37 -4.25

1991-1995 4.28 1.73 5.37 -2.82

1996-2000 4.32 1.54 2.73 0.05
Guinea

1991-1995 3.74 1.29 2.70 0.19

1996-2000 4,18 1.15 0.51 0.19
Guinea-Bissau

1981-1985 6.45 1.15 0.51 479

1986-1990 3.78 1.32 0.48 1.98

1991-1995 3.18 1.76 0.48 0.95

1996-2000 1.06 1.64 -0.65 0.07
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Contribution of

Contribution of

Contribution of
Total Factor

Countries Growth in GDP Labour Capital Productivity
Growth
Kenya
1981-1985 2.53 2.31 0.86 -0.64
1986-1990 5.64 2.10 1.07 2.47
1991-1995 1.61 2.14 0.86 -1.39
1996-2000 1.79 1.90 1.01 -1.11
Lesotho
1981-1985 3.16 1.22 4.26 -2.32
1986-1990 5.86 0.79 3.61 1.45
1991-1995 3.96 0.80 4.33 -1.17
1996-2000 3.01 0.78 2.40 -0.17
Liberia
1981-1985 -1.88 1.70 -0.28 -3.30
1986-1990 -1.79 1.59 -1.24 -2.15
1991-1995 -1.51 1.45 -1.72 -1.24
1996-2000 -1.53 1.30 -1.98 -0.85
Madagascar
1981-1985 -1.55 1.38 -0.36 -2.58
1986-1990 2.75 1.47 0.64 0.64
1991-1995 -0.28 1.60 0.27 -2.15
1996-2000 3.84 2.02 1.89 -0.08
Malawi
1981-1985 2.17 1.82 0.21 0.14
1986-1990 2.32 1.83 -0.02 0.51
1991-1995 3.52 0.78 -0.07 2.81
1996-2000 3.92 1.28 -0.92 3.56
Mali
1981-1985 -2.25 1.26 0.54 -4.05
1986-1990 3.86 1.52 3.66 -1.31
1991-1995 2.99 1.30 2.16 -0.48
1996-2000 3.88 1.37 1.66 0.85
Mauritius
1981-1985 4.33 151 1.09 1.73
1986-1990 7.39 1.31 2.66 3.42
1991-1995 5.13 1.08 3.05 0.99
1996-2000 5.27 1.01 2.55 1.70
Mozambique
1981-1985 -4.62 1.12 1.12 -6.86
1986-1990 5.62 0.27 1.65 3.70
1991-1995 3.46 1.17 1.72 0.57
1996-2000 7.98 131 3.55 3.12
Namibia
1981-1985 -0.19 1.15 1.34 -2.69
1986-1990 2.68 2.33 0.48 -0.13
1991-1995 4.96 1.83 1.50 1.62
1996-2000 3.48 1.70 1.81 -0.03
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Contribution of

Contribution of

Contribution of
Total Factor

Countries Growth in GDP Labour Capital Productivity
Growth
Niger
1981-1985 -2.32 1.77 0.45 -4.54
1986-1990 2.60 1.78 -0.18 1.00
1991-1995 0.81 1.78 -0.83 -0.14
1996-2000 2.92 1.98 0.20 0.75
Nigeria
1981-1985 -2.75 1.70 2.83 -7.29
1986-1990 5.42 1.55 0.85 3.02
1991-1995 2.50 1.66 1.59 -0.75
1996-2000 2.84 1.64 0.14 1.05
Rwanda
1981-1985 2.68 2.10 3.82 -3.24
1986-1990 1.50 1.81 1.98 -2.29
1991-1995 -3.96 -1.48 0.61 -3.09
1996-2000 9.80 4.32 0.94 4.54
Senegal
1981-1985 3.23 1.56 -0.01 1.68
1986-1990 3.22 1.56 0.28 1.37
1991-1995 1.53 1.55 0.71 -0.74
1996-2000 5.30 1.50 1.59 2.21
Sierra Leone
1981-1985 0.87 1.03 0.94 -1.10
1986-1990 1.09 1.13 -0.26 0.23
1991-1995 -5.05 1.44 -1.07 -5.42
1996-2000 -3.33 1.37 -1.34 -3.35

36




Contribution of

Contribution of

Contribution of
Total Factor

Countries Growth in GDP Labour Capital Productivity
Growth
South Africa
1981-1985 0.91 1.74 1.42 -2.25
1986-1990 1.81 1.62 0.30 -0.11
1991-1995 0.89 1.44 0.18 -0.73
1996-2000 2.65 1.63 0.70 0.32
Swaziland
1981-1985 2.61 1.61 4.26 -3.27
1986-1990 11.15 1.62 3.32 6.21
1991-1995 2.83 2.45 2.28 -1.90
1996-2000 3.30 2.23 -0.77 1.84
Tanzania
1991-1995 1.80 1.82 2.56 -2.58
1996-2000 422 1.59 1.06 1.57
Togo
1981-1985 -0.24 1.80 0.11 -2.15
1986-1990 2.51 1.59 0.92 0.00
1991-1995 0.61 1.23 -0.46 -0.16
1996-2000 2.29 2.02 0.27 0.00
Uganda
1986-1990 5.09 2.10 0.28 2.72
1991-1995 7.05 1.69 0.88 4.47
1996-2000 6.49 1.42 2.18 2.90
Zambia
1981-1985 0.53 1.78 -0.70 -0.55
1986-1990 1.64 1.71 -0.94 0.86
1991-1995 -1.28 1.77 -1.37 -1.69
1996-2000 2.84 1.64 -0.94 2.14
Zimbabwe
1981-1985 4.36 2.55 -0.07 1.88
1986-1990 4.60 2.34 0.67 1.59
1991-1995 1.39 1.33 1.79 -1.73
1996-2000 2.07 1.18 0.27 0.62
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Table B.2: Proportion of the Contribution of labour, capital and TFP in
African economies growth

Proportion of
Labour

Proportion of
Capital

Proportion of
Total Factor

Countries Growth in GDP contribution contribution Productivity
contribution
over growth over growth
over growth
Angola
1986-1990 3.28 33.99 10.68 55.33
1991-1995 -3.78 -42.52 -44.19 186.71
1996-2000 6.46 24.88 48.57 26.56
Benin
1981-1985 4.66 30.87 58.50 10.63
1986-1990 0.89 174.82 209.58 -284.40
1991-1995 4.25 41.35 55.53 3.12
1996-2000 5.34 32.25 52.65 15.11
Botswana
1981-1985 10.01 21.78 40.05 38.18
1986-1990 11.87 17.23 45.09 37.67
1991-1995 4.07 51.10 81.52 -32.61
1996-2000 6.28 24.09 45.54 30.36
Burkina Faso
1981-1985 4.18 28.39 13.96 57.66
1986-1990 2.64 42.47 29.07 28.47
1991-1995 3.84 29.67 19.03 51.30
1996-2000 4.32 28.09 41.64 30.27
Burundi
1981-1985 5.35 29.27 70.19 0.54
1986-1990 3.73 42.76 50.53 6.71
1991-1995 -2.23 -59.66 -46.29 205.94
1996-2000 -1.02 -153.09 -155.97 409.06
Cameroon
1981-1985 9.40 15.72 52.51 31.77
1986-1990 -2.22 -70.14 -70.36 240.50
1991-1995 -1.86 96 -14.70 -181.31
1996-2000 4.75 32.84 0.58 66.58
Cape Verde
1986-1990 3.50 56.14 75.89 -32.03
1991-1995 5.23 39.51 40.09 20.40
1996-2000 6.40 34.72 8.79 56.49
Central African
Republic
1981-1985 2.29 55.43 -18.33 62.90
1986-1990 0.04 2418.71 814.47 -3133.18
1991-1995 1.09 133.23 11.23 -44.46
1996-2000 0.40 395.06 -76.52 -218.55
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Proportion of
Labour

Proportion of
Capital

Proportion of
Total Factor

Countries Growth in GDP contribution contribution Prodl_chJ:tn_nty
over growth over growth contribution
over growth
Chad
1981-1985 9.18 15.89 -1.29 85.40
1986-1990 1.94 72.29 108.15 -80.43
1991-1995 2.36 72.83 46.90 -19.73
1996-2000 2.28 86.43 107.47 -93.90
Comoros
1981-1985 4.29 32.99 53.53 13.48
1986-1990 1.62 92.88 93.81 -86.70
1991-1995 0.89 193.43 160.46 -253.89
1996-2000 0.97 176.98 0.07 -77.05
Congo, Dem.
Rep. of
1981-1985 1.86 78.32 87.39 -65.71
1986-1990 0.01 27179.75 12246.59 -39326.34
1991-1995 -7.12 -28.77 25.76 103.01
1996-2000 -3.93 -20.45 47.99 72.46
Congo Rep. of
1981-1985 10.57 18.22 24.75 57.03
1986-1990 -0.26 -759.88 -788.46 1648.34
1991-1995 0.70 266.29 334.14 -500.43
1996-2000 2.52 77.27 36.15 -13.41
Cote d'lvoire
1981-1985 0.32 612.77 418.74 -931.51
1986-1990 1.18 155.60 60.44 -116.04
1991-1995 151 165.95 14.55 - 80.50
1996-2000 3.46 52.30 38.17 9.52
Equatorial
Guinea
1986-1990 1.36 89.07 75.78 -64.85
1991-1995 7.05 19.80 72.04 8.17
1996-2000 35.74 4.49 31.95 63.56
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Proportion of
Labour

Proportion of
Capital

Proportion of
Total Factor

Countries Growth in GDP contribution contribution Prodl_chJ:tn_nty
over growth over growth contribution
over growth
Eritrea
1996-2000 1.15 148.86 292.34 -341.20
Ethiopia
1986-1990 5.32 37.66 33.42 28.92
1991-1995 1.53 64.77 39.69 -4.46
1996-2000 5.27 25.70 33.43 40.87
Gabon
1981-1985 2.56 57.24 52.19 -9.43
1986-1990 1.73 87.02 3.58 9.41
1991-1995 3.13 47.69 2.83 49.48
1996-2000 1.76 62.31 39.06 -1.37
Gambia
1981-1985 3.23 57.79 123.35 -81.15
1986-1990 4.10 61.04 24.98 13.98
1991-1995 211 112.14 63.27 -75.41
1996-2000 4.80 39.07 27.69 33.24
Ghana
1981-1985 -0.25 -849.09 -76.31 1025.39
1986-1990 4.81 35.10 153.28 -88.38
1991-1995 4.28 40.39 125.35 -65.74
1996-2000 4,32 35.74 63.11 1.15
Guinea
1991-1995 3.74 37.38 57.56 5.06
1996-2000 4,18 30.84 64.67 4.49
Guinea-Bissau
1981-1985 6.45 17.84 7.94 74.23
1986-1990 3.78 34.98 12.64 52.38
1991-1995 3.18 55.29 14.96 29.74
1996-2000 1.06 155.20 -61.78 6.59

40




Proportion of
Labour

Proportion of
Capital

Proportion of
Total Factor

Countries Growth in GDP contribution contribution Prodl_chJ:tn_nty
over growth over growth contribution
over growth
Kenya
1981-1985 2.53 91.17 34.19 -25.36
1986-1990 5.64 37.20 19 43.81
1991-1995 1.61 133.18 53.55 -86.73
1996-2000 1.79 105.63 56.28 -61.92
Lesotho
1981-1985 3.16 38.50 134.72 -73.22
1986-1990 5.86 13.55 61.66 24.79
1991-1995 3.96 20.08 109.39 -29.47
1996-2000 3.01 25.81 79.98 -5.79
Liberia
1981-1985 -1.88 -90.22 14.73 175.48
1986-1990 -1.79 -88.88 68.98 119.90
1991-1995 -1.51 -96.31 113.94 82.37
1996-2000 -1.53 -84.60 129.32 55.28
Madagascar
1981-1985 -1.55 -89.26 22.98 166.28
1986-1990 2.75 53.33 23.43 23.24
1991-1995 -0.28 -578.39 -96.61 775
1996-2000 3.84 52.64 49.33 -1.96
Malawi
1981-1985 2.17 83.93 9.45 6.62
1986-1990 2.32 78.93 -1.04 22.11
1991-1995 3.52 22.16 -2.11 79.95
1996-2000 3.92 32.62 -23.50 90.87
Mali
1981-1985 -2.25 -55.99 -24.02 180.01
1986-1990 3.86 39.26 94.78 -34.04
1991-1995 2.99 43.58 72.34 -15.92
1996-2000 3.88 35.22 42.78 22.01
Mauritius
1981-1985 4.33 34.84 25.26 39.90
1986-1990 7.39 17.77 35.99 46.25
1991-1995 5.13 21.15 59.56 19.29
1996-2000 5.27 19.17 48.48 32.35
Mozambique
1981-1985 -4.62 -24.26 -24.30 148.56
1986-1990 5.62 4.80 29.34 65.85
1991-1995 3.46 33.74 49.76 16.51
1996-2000 7.98 16.47 44.45 39.08
Namibia
1981-1985 -0.19 -608.04 -708.56 1416.60
1986-1990 2.68 86.97 17.82 -4.78
1991-1995 4.96 37.02 30.26 32.73
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Proportion of
Labour

Proportion of
Capital

Proportion of
Total Factor

Countries Growth in GDP contribution contribution Prodl_chJ:tn_nty
over growth over growth contribution
over growth
1996-2000 3.48 48.83 52.16 -0.99
Niger
1981-1985 -2.32 -76.03 -19.19 195.22
1986-1990 2.60 68.42 -6.86 38.44
1991-1995 0.81 220.21 -102.67 -17.54
1996-2000 2.92 67.64 6.84 25.52
Nigeria
1981-1985 -2.75 -61.69 -102.79 264.48
1986-1990 5.42 28.64 15.60 55.76
1991-1995 2.50 66.46 63.60 -30.06
1996-2000 2.84 57.87 5.11 37.01
Rwanda
1981-1985 2.68 78.24 142.68 -120.92
1986-1990 1.50 120.21 132.10 -152.31
1991-1995 -3.96 37.36 -15.42 78.06
1996-2000 9.80 44.10 9.61 46.29
Senegal
1981-1985 3.23 48.24 -0.36 52.12
1986-1990 3.22 48.53 8.83 42.64
1991-1995 1.53 101.63 46.79 -48.42
1996-2000 5.30 28.31 29.96 41.73
Sierra Leone
1981-1985 0.87 118.81 108.34 -127.15
1986-1990 1.09 103.57 -24.22 20.65
1991-1995 -5.05 -28.59 21.15 107.44
1996-2000 -3.33 -41.03 40.34 100.69
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Proportion of
Labour

Proportion of
Capital

Proportion of
Total Factor

Countries Growth in GDP contribution contribution Prodl_chJ:tn_nty
over growth over growth contribution
over growth
outh Africa
1981-1985 0.91 191.79 155.79 -247.58
1986-1990 1.81 89.15 16.71 -5.85
1991-1995 0.89 162.32 20.17 -82.49
1996-2000 2.65 61.63 26.30 12.07
Swaziland
1981-1985 2.61 61.87 163.54 -125.41
1986-1990 11.15 14.56 29.77 55.66
1991-1995 2.83 86.70 80.64 -67.33
1996-2000 3.30 67.72 -23.49 55.77
Tanzania
1991-1995 1.80 101.30 142.09 -143.40
1996-2000 422 37.60 25.11 37.29
Togo
1981-1985 -0.24 -749.01 -46.58 895.59
1986-1990 2.51 63.41 36.72 -0.13
1991-1995 0.61 202.02 -75.28 -26.74
1996-2000 2.29 88.33 11.67 0.01
Uganda
1986-1990 5.09 41.16 5.49 53.35
1991-1995 7.05 24.02 12.55 63.43
1996-2000 6.49 21.83 33.49 44.68
Zambia
1981-1985 0.53 333.18 -130.68 -102.49
1986-1990 1.64 104.55 -57.22 52.67
1991-1995 -1.28 -138.20 -106.52 131.68
1996-2000 2.84 57.63 -33.04 75.41
Zimbabwe
1981-1985 4.36 58.49 -1.72 43.23
1986-1990 4.60 50.79 14.62 34.59
1991-1995 1.39 95.63 128.60 -124.23
1996-2000 2.07 57.19 12.84 29.98
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