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Abstract

This study examined changes in agricultural pragilgtin Sub-Sahara Africa countries in
the context of diverse institutional arrangemesiag Data Envelopment Analysis (DEA). From a
time series which consists of information on adtimal production and means of production were
obtained from FAO AGROSTAT and rainfall data fromte® O’Connell data base. The
information was for a 43-year period (1961-2003EAmethod was used to measure Malmquist
index of total factor productivity. A decompositiosf TFP measures revealed whether the
performance of factors productivity is due to tedlogical change or technical efficiency change
over the reference period. The study further exathihe effect of land quality, malaria, education
and selected governance indicators such as, caftogrruption and government effectiveness on
productivity growth. All the variables included the model are significant with the exception of
government effectiveness. They equally performedl imeterms of expected relationship with
TFP except education and land quality index whicbxpectedly had an inverse relationship with

TFP.
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Background to the study and statement of the probla

Like many developing economies, agriculture is doeninant sector of the Sub-Saharan
African (SSA) countries for growth, poverty alletigm, contribution to GDP, employment and
incomes. The growth and development of this crusggkor is essential for the overall process of
socioeconomic development in the region. For agitical sector to achieve these objectives,
various governments and institutions have soughtegies that would lead to higher levels of
production and a key factor for a sustained in@edsagricultural production is improvement of

productivity, which is carried out through techmgiltal change and efficiency change. Hence,



increasing agricultural productivity in Sub-Sahdfiica countries has received a wide spread
attention in the literature on economic developmamd poverty alleviation. Since agricultural
growth is linked to farm profit, there had been siderable research that examined the
performance of this crucial sector in the regiag.(&oock, 1973 and Lipton, 1988).

As observed by Nkamleu (2003), many African fasnare still using low yielding
agricultural technologies, which lead to low protikity. Also, it is always argued that, relevant
qguestion for agricultural policy makers, is whethke agricultural sector can be made more
efficient, by achieving more output with the cutrémput level, or achieving the current output
with less input usage than is currently observadimportant step in answering this question is to
identify the behavior of productivity and its conmamts.

The concept of efficiency is at the core of ecoromhieory. The theory of production
economics is concerned with optimization and tmgplies efficiency. The crucial role of
efficiency in increasing agricultural output hasbevidely recognized by researchers and policy
makers alike. It is no surprise; therefore, thatsiderable effort has been devoted to the analysis
of the farm level efficiency in developing counsiéAn underlying premise behind much of this
work is that if farmers are not making efficienteusf the existing technology, their efforts
designed to improve efficiency would b®re cost effective than introducing new technologies a
a means of increasing agricultural outputs (Braxetau and Everson, 1994). The issue of
determining the pattern and the efficiency of resewse in traditional farming arises in the
context of formulating development strategies designot only to raise the productivity of
resources already committed to the farming but sdsensure that the newly created resources in
the agricultural development efforts are allocatedareas and for enterprises in which their
productivities are higher (Awoyen®t al, 2003).

In order to collectively raise productivity, gldband regional productivity growth in

agriculture has been the focus of intense researtite past few decades. Economists (e.g. Block,
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1995) have examined the sources of productivityftaver time and the productivity differences
among countries and regions over this period. @ibdty growth in the agricultural sector is
considered important in the Sub-Saharan regionfofa\if agricultural sector output is to improve
at a rate equal to or greater than the populatrowty rate to meet the demand for food and raw
materials. Also, productivity performance in thgrieultural sector is critical to improvement in
the economic well being of these countries. Unligkevious studies that have measured and
compared intercountry agricultural productivity whihavebeen motivated by a variety of issues
including identifying the primary sources of protlvity growth and comparing the structural and
productivity differences among the countries. Tslisdy however goes further to examine the
influence of selected governance indicator on pctdily growth in SSA.

SSA has witnessed structural adjustment in retiergs to promote rural development
through the introduction of ‘modern’ technologiesg hybrid maize, fertilizer and other inputs)
and ‘modern’ public institutions like co-operatiyesiarketing boards and parastatals. The
introduction of modern technologies was attempéeddly on the basis of the public provision of
seasonal credit. Co-operatives, marketing boards panastatals were frequently granted crop-
marketing monopolies partly in order to allow ctedicovery through crop sales.

The main policy emphases were to upgrade produsiistems and increasing agricultural
commercialization. The model was heavily dependentransfers of high levels of development
assistance and highly expensive, it is therefoqgenative to examine the growth witnessed in the
sector after various reforms. Since output fromcadpure can be broadly classified into two main
groups: Crop and Livestock, the non-parametric D&proach provides an attractive option.
Therefore, this study used Data Envelopment Anal{BEA) technique to calculate Malmquist
TFP index numbers, hence, aims to provide undetstgrof agricultural productivity growth in

sub-Sahara Africa.



This study addressed several questions such ast Whthe status of agricultural
productivity in SSA? Was the green revolution acpamed by declining productivity growth?
Has SSA agricultural productivity declined sharply perceived? Are there major differences in
sub-regional productivity growth? And finally, wharte the factors that determine the productivity
growth? The broad objective of the study is to exanthe performances of each country in Sub-

Saharan African countries agricultural productivity
MATERIALS AND METHOD

Productivity growth is generally defined in ternfsloe improvement and technical change
with which inputs are transferred into outputshe production processee e.gShih-Hsuret al,
2003. Indexes of productivity can therefore bemymeferred to as the ratio of aggregate output
index to an index for total factor use. In assapgjrowth, sustainability, and competitiveness in
the agricultural sector, proper identification andasurement of agricultural productivity growth,
particularly when technical change in the sectdador-biased rather than Hicks-neutral is very
important.

Broadly based empirical analyses in agriculturgehfocused on global (e.g. Rao and
Coelli, 1998), regional (e.g. Fulginigt al, 2004) and country level performance (e.g. Alabi,
2005). At the beginning of examining cross-coumrgyicultural productivity, cross-sectional data
were used to estimate a Cobb-Douglas productiohntdogy using regression methods e.g.
Hayami and Ruttan, (1970), and Capalbo and An88§) The focus of these earlier studies were
generally on the estimation of the production etéagts and investigation of the contributions of
farm scale, education and research in explainimgsscountry labour productivity differentials
(Coelli and Rao, 2003).

Recently, several studies have investigated crogntry differences in agricultural
productivity levels and growth rates, accordingteelli and Rao (2003), this is most likely driven

by availability of FAO data, development of new engal techniques and the desire to assess the
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degree to which the various agricultural developmmegrammes have improved agricultural
productivity in developing countries. Fulginitgt al, (2004) explore agricultural productivity
performance across some 41 African nations usinguative production techniques (in particular,
the seldom-used Fourier functional form) and expfpthe role of institutions (colonial heritage,
for one) as an influence on differential produdyivijrowth. Productivity change, estimated at an
average 0.83% per year since 1960, is found toidieehin those African nations with a British
heritage, less armed conflict, and higher levelgaditical freedom.

There are different methods for estimating thaltéctor productivity (TFP) growth e.g.
Malmquist and Tornquist indexes. The former hadegh popularity in recent years since Fate
al., (1994) apply the linear programming approach toutate the distance functions that make up
the Malmquist index. According to Shét al (2003), since Data Envelopment Analysis (DEA)
type of analysis can be directly applied to cal®ilthe index, the Malmquist index has the
advantage of computational ease, does not reqgofogmation on cost or revenue shares to
aggregate inputs or outputs, consequently, less dirhanding and it allows decomposition into
changes in efficiency and technology. This methagsd not attract any of the stochastic
assumptions restriction, however, it is susceptiblthe effects of data noise, and can suffer from
the problem of ‘unusual’ shadow prices, when degrefefreedom are limited (Coelli and Rao,
2003).

The issue of shadow prices is important and is tha¢ is not well understood among
authors who apply these Malmquist DEA methods;,dH6A methods in measuring productivity
growth which made it distinct from pure index amwb such as Fisher and Tornkvist indexes is
that it does not require any price data, more st #gricultural input price data are seldom
available and could atimes be distorted by the gowent policies.

According to Chambers (1988), productivity can used to measure rate of technical

change in production and can be conceptualizedwas rhain components; partial factor



productivity (PFP) and total productivity. Partif@ctor productivity is the ratio of output to a
specific input. Denoting Y as the output andag any individual input factor, then partial facto
productivity of input x is

pFP=Y
X.

this only measure the contribution of one particing@ut to technical change, ignoring the effects
from other input factors; while total factor prodiuty (TFP) is the partial product of all input
factors. It is the ratio of output to an index wputs. If X denote the index of all inputs, thenPTF
is

TFP = Y

Y

28X

where S, is the weight of inpu, and can be measured using indexes.

Farrell, (1957) identifies two types of efficiencyechnical efficiency that evaluates a
farmer’s ability to obtain maximum possible outfraim a given set of inputs and allocative efficignc
which measures marginal revenue of products witlgmal cost of inputs. Traditionally, econometric
procedures were used to measure technical andatllecefficiencies given the technology and
process. However, this requires the specificabbrproduction technology. In the late 1970s, a
mathematical programming approach known as Dat&lBpment Analysis (DEA) was developed to
measure technical efficiency by comparing the imtligl firm’s production to the best practice
frontier (Charnes, Cooper and Rhodes, 1978). ‘Biméribution of Farrell was path breaking as noted
by Forsund and Sarafoglou (2000) in their artid@n“the origin of Data Envelopment Analysis”.
Efficiency measures were based on radial uniformtreations or expansions from inefficiency
observations to the frontier. Thomson and ThI93) observed Farrell seminal paper was followed

by a relatively large number of refinement and egiens, which may be broadly classified into three



schools of thought and identified as Afriat SchoBharnes School and Shepherd School. Afriat
School covers econometricians’ parametric estima@pproach, while the last two may more

accurately be termed axiomatic production theohpst

The 1978 paper “Measuring the efficiency of decisinaking unit (DMU)” by A. Charnes, W.
Cooper and E. Rhodes (CCR) is quite similar todtaconcept of efficiency measurement. As pointed
out with interest by Forsund and Sarafoglou (200@®,0ne unique contribution of CCR is the explicit
connection made between a productivity index inftmen of a weighted sum of outputs on a weighted
sum of inputs, and the Farrell technical efficiemegasurement in the case of constant returns te sca
(CRS). This was the starting point in CCR: findwgight by maximization of such a productivity
ratio subject to best practice and normalizationst@ints. The so called ratio form of CCR,
corresponds to the natural science engineeringegdraf micro productivity ratios and economists’
concept of efficiency making explicit the inter@gdn of primal and dual solutions. It shows haw t
calculate useful features like marginal producyiveind in the later development when the constant
returns to scale format of CCR was extended toabéeireturns to scale, and also scale elasticity
(Banker, Charnes and Cooper, 1984)

This study applied Malmquist index developed byefaral., (1994) to measure the contribution
from the progress in technology and improvemerteahnical efficiency to the growth in agricultural
productivity in Sub-Sahara African countries. ThaliMquist index is constructed using the DEA
based Malmquist approach and is more interesticguse it allows calculation of technical progress
and technical efficiency and thereby extending e€himuzu and Page (1982) approach to a non-
parametric frame work. This further decompositisnimportant for facilitating a multilateral
comparison that may help explain and characteheedtfferences and similarities in growth patterns
of different countries.

Fulginiti et al., (2004) examined the TFP in SSA from 1960 — 1998qua stochastic
frontier which introduces a number of restrictiageh as aggregation of crop and livestock data as
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the quantity of agricultural production in MillioSD. It is not necessary to assume that a
production unit is operating on its production fien and improvements in TFP can therefore
occur as a result of either improvement in tecHnédficiency (moving closer to the production
frontier) or improvement in technology (outwardfshof the production frontier). However, there
is a practical limitation due to short samples ianyn DEA applications. This problem could not
be alleviated by an approach to productivity analysith panel data that uses the full set of
observations. Brockett al, (1998) present an application of rank statisticevaluate efficiency
performance trends using productive efficiency mess derived through various DEA models
using full panel data, although this approach dir@l in nature, and does not use the obtained
productivity scores.

Data Envelopment Analysis (DEA)

DEA is linear-programming methodology, which uskesa on input and output quantities
of a Decision Making Units (DMU) such as individdimms of a specific sectors to construct a
piece-wise linear surface over data points. In stigly, the countries ere used as the DMU. The
DEA method is closely related to Farrell’'s origingbproach (1957) and it is widely being
regarded in the literature as an extension ofdpatoach. This approach was initiated by Charnes
et al.; (1978) and related work by Fare, Grosskapdl Lovell 1985)The frontier surface is
constructed by the solution of a sequence of limgagramming problems. The degree of
technical inefficiency of each country, which regmets the distance between the observed data
point and the frontier, is produced as a by-proadithe frontier construction method.

DEA can either be input or output oriented depegdin the objectives. The input-oriented
method, defines the frontier by seeking the maxinpossible proportional reduction in input
usage while the output is held constant for eaaintg. The output-oriented method seeks the
maximum proportional increase in output productieith input level held fixed. These two

methods, that is, input-output oriented methodsipethe same technical efficiency score when a
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constant return to scale (CRS) technology appligsabe unequal when variable returns to scale
(VRS) is assumed (Coelli and Rao, 2001). In stigly, the output-oriented method will be used
by assuming that in agriculture, it is common teusse output maximization from a given sets of
inputs. The interpretation of CRS assumption hiacied a lot of critical discussion e.g. Ray and
Desli, 1997, Lovell, 2001, but also monotonicitydasonvexity are debatable e.g. Chercheteal.,
2000.

Fare et al, (1994) used Data Envelopment Analysis (DEA) mdghdo estimate and
decompose the Malmquist productivity index. The DiBathod is a non-parametric approach in
which the envelopment of decision-making units (DMthn be estimated through linear
programming methods to identify the “best practif@’each DMU. The efficient units are located
on the frontier and the inefficient ones are enpetbby it. Four linear programs (LPs) must be
solved for each DMU in this study (Country) to abtthe distances defined in equation (iii) and

they are:

(i) ld: 06, v =Max,,

@ tYA20
S.t X, —XA20
A20

N -1
[d; 1(Xt+l’ yt+l)] = Max,, ¢,
(ii) st Wit YA 20
Xt ~ XA 20
A20

("I) [dct) (Xt+1’ yt+1)]_1 = Maxq],/lw’

_¢yi,t+1 +YtA 2 o
St X —XA20

A=20
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o ¢, v * = Max, 0
(iv) st @ *tY.u420

X~ X420

120

Where Ais a N X 1 vector of a constant agdsascalar wih ¢ >1
Over time best practice are natural and to inclixdatier shifts, that is, technical change, the

Malmquist productivity index is a well establishegasure.
Malmquist productivity index

The Malmquist productivity index, as proposed byw&x Christensen and Diewert (1982), allows
one to describe multi-input, multi-output produatiavithout involving explicit price data and
behavioral assumptions. The Malmquist Productiliitgex identifies TFP growth with respect to
two time periods through a quantitative ratio otdnce functions (Malmquist, 1953). Distance
functions can be classified into input distancecfioms and output distance functions. Input
distance functions look for a minimal proportiolahtraction of an input vector, given an output
vector, while output distance functions look forximaal proportional expansion of an output
vector, given an input vector. By using distancections, the Malmquist Productivity Index can
measure TFP growth without cost data, only withntjiiya data from multi-input and multi-output
representations of technology. In this study, we ositput distance functions. According to
Hjalmarson and Veiderpass (1992), The Malmquisagjty) index was originally introduced in a
consumer theory context as a ratio between twatiefl or proportional scaling factor deflating
two quantity vectors onto the boundary of a utilggssibility set. This deflation or distance
function approach was later applied to the measanémf productivity in Caves, Christensen and
Diewert (1992) in a general production functionniework and in a non-parametric setting by
Fare, Grosskopf, Lindgren and Roos (1992). Trelyctivity change, that is TFP change

(TFPCH) using technology of periaés reference is as follows:
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dct>(xt+17 yt+1):|

Mé(&,yt,&+,yt+){ t
I di(xL )

Similarly, we can measure Malmquist productivitdex with period t+1 as references as follows:

dct>+l(xt+17 yt+1):|

M ' Yir Knr Yen) =
o (X YerXurs Yiur) { d™(x, )

in order to avoid choosing arbitrary period asnefiee, Faret al.,(1994) specifies the Malmquist

productivity index as the geometric mean of thevaldwo indices

A (X Yion) d;ﬂ(xm,ym)r
do(X,y)  dg™(X.,)

M (X0s Yir Xar Vi) {
equation (vi) can be decomposed into the followiwg components namely efficiency change

index (EFFCH) which measures the catching up compisnmeasuring efficiency change in

relation to the frontier at different time. The sed component is the geometric average of both
components and measures technical change (TECHGHHhwmeasure the technology shift

between periodandt+1. The first component in TECHCH measures the posiiomitt+1 with

respect to the technologies in both periods. Tlersk component also estimates this for tnlit

the TECHCH is greater (or less) than one, thennelclgical progress (or regress) exists.
EFFCH - dct>+1(xt+11 yt+1)

dg (X, Y,)
and

1/2

TECHCH = d(t)(xt+1”yt+1) X dct)(xﬂyt)
A" O Vo) A7 06 W)

Methodology

The study was based on the data that were drawm thhe FAO web site (AGROSTAT)
and it covers a period of 43 years (1961-2003). foewing are some of the main features of the

data series were used for the study. The data stensi information on agricultural production
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(Crop and Livestock index) and means of producsoch as total rural population and total
agricultural area for each of the selected coumtriere FAO statistic database, while rainfall was
obtained from Steve O’Connell’'s website. To exadirthe determinants of TFP and impact of
political economy on agricultural productivity, thetudy considered the following variables:
Conflict (International Peace Research Institutelol) corruption and government effectiveness
(Governance Matter Il); Land Quality ( Peterson8)9 Malaria and Education which was used as

a proxy for quality of labor (Center of Internatabevelopment, Harvard University).

Measurement of Variable
Output: Crop and Livestock index

Input: (a) Total agricultural area (1000ha)

(b) Total rural population (1000)
(c) Rainfall (weighted)
(d) Irrigation (1000ha)

The institutional quality index, that is, corruptiand government effectiveness reflects the
statistical compilation perception of the qualifygovernance. They are measured in units ranging
from -2.5 to 2.5 with higher values indicate bettgivernance outcomes (see Kaufnetnal,
2001). For the purpose of this study, a threshéldositive value was used to allow for the use of
a dummy variable (1, 0) for better governance bentise.

Since a significant amount of variation in TFP leway be explained by variations in the
quality of land. Since comparison of agriculturabqguctivity among nations would not be
meaningful unless differences in land quality ketainto account. Also for econometric purposes,
the use of land variable unadjusted for qualityld@mause bias of estimates of coefficients. Land
guality index of Peterson (1987) which is deterrditgy the predicted value of agricultural land
per acre in a country divided by the average valfidand per acre across all countries (see

Peterson, 1987). Land quality index of Petersor87)9s determined by the predicted value of
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agricultural land per acre in a country divided thg average value of land per acre across all
countries, which are 126 countries in PetersonidystThe log of the value of agricultural land per

acre is a weighted lines function of (a) non-irtegacrop land as a percent of all agricultural land
(b) irrigated land as a percent of arable crop lamdl (c) the log of the long-run average annual
precipitation .

The effect of conflict was also examined and gdictias minor, intermediate and war
depending on the number of deaths per year usidignamy variable. Minor armed conflict: at
least 25 battle-related deaths per year and faveer 1000 battle-related death during the course of
conflict. Intermediate armed conflict: at leastliitle-related deaths per year and an accumulated
total of at least 1000 deaths. War: at least 1@&0dsrelated deaths per year (see Havard et al)
The effect of malaria was also examined and cdledlan equal-area cylindrical projection. (See
Pampana, and Russell. 1988alaria: A World Problem

Other variable included in the determinant moddife expectancy at birth and openness
variable. Life expectancy at birth is measuredeaarg. This is a broad indicator of the health ef th
population, which has been shown in earlier studye a significant predictor of future economic
growth. The openness variable measures the propat years within the interval 1965-1990 in

which an economy is open to international tradéheycriteria in Sachs and Warner (1995).
Model specification for determinant of agricultural productivity growth:

The first two objectives were achieved by solvinguaion (iv)-(vi) and for the last
objective, an Ordinary Least Square (OLS) estinmatézhniques was used to examined the effect

of the above selected variables on agriculturatipetivity growth.

Where Y is the TFPCH index, that is, Malmquist Ricivity Index and; i =1, 2......... 8
X1 represents conflict

X, represents corruption
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X3 represents land quality

X4 represents malaria

Xs represents education

Xe represents government effectiveness
X7represents life expectancy at birth

Xg represents openess
Results and Discussion

Fareet al. (1984) made known that the output distance functsothe equivalent of the
inverse of Farell’'s measure of output efficienchisTstudy used malmquist index to measure the
productivity growth of agricultural sector for ttyrsix countries in sub—Saharan African countries
between 1961-2003. The method used constructeddbe — practice frontier in agricultural
production for the sampled countries and later cmexqb according to regions which sub-Sahara
African countries was broken into, that is, (Westi&a; Southern Africa; East Africa; Horn of
Africa; Central Africa; and Indian Ocean). Malmsjuproductivity indexes as well as efficiency
change and technological change components for eaghtry in the sample were calculated.
Since this index is based on discrete time, eaahtep has an index for every pair of years.

Table la presents mean Malmquist Indices by cgudatrthe period of study while Table
1b shows annual means. Table 1b reveals that Bufkaso, Cote d’lvoire, Kenya and Djibouti as
the four countries with the highest TFP growth.riua Faso has about 4.3% average growth in
TFP; this is due to 8% growth in technical effiagrand 3.6% growth in technological change.
Though, Kenya, Djibouti and Cote d’lvoire equaligve TFP growth of 3.9%, for Kenya and
Cote d'lvoire, technological change accounted f& 8nd 3.4% while efficiency marginally
changed by 0.07 and 0.05% respectively. For Djiboethnical progress solely accounted for the

TFP growth. The findings further revealed that ltkep Sierra — Leone and Swaziland had
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negative TFP growth of 0.16, 0.13 and 0.03% respaygt A decline of 1.8; 3.9 and 1.8% in the
technical efficiency were responsible for the desllFP.

Recall that the value greater than one implieseiasing productivity and less than one
productivity decrease from periado periodt + I. The mean values of TFP change ranged from
0.937 to 1.05; 0.985 to 1.098; 0.948 to 1.105; P.881.089 and 0.937 to 1.075 for the whole
period and sub—periods 1 to 4 respectively. Theamee TFP growth over the whole period was
1.8% per annum according to mean TFP change (TFPU#) mean values for the 1st and 2nd
sub—periods are 1.027 and 1.015 respectively. intpéies that overall TFP growth is improving
in the two periods and the highest TFP growth waseoved in 1980 when TFP change is 10.5%.
This is most likely due to various reforms, progsaand policies adopted by countries in sub—
Sahara.

It is important to examine the main cause of impobproductivity. The level of TFP of the
agricultural sector can be improved either by cleangechnical efficiency or a shift in production
frontier (technological change). Table 2 shows tmenparison between technical efficiency

change and technological change for the regionsidered in the study.

Table 2: Comparison between technical efficiency emge and
technological change

Regions EFFCH > TECHCH TECHCH > EFFFCH
Central Africa *

Horn of Africa *x
Southern Africa **

East Africa **
Indian Ocean Island o
West Africa *x

** Indicates Yes.
17



Since efficiency change and technological changetla@ components measure of TFP,
these two mean values were then compared to knewsdlirce of TFP growth in the sample
period. On the average the efficiency change deesehy 0.06% while the technological change
increased on the average by 2.3%. This suggedtthithabserved increase in the TFP in the sub—
Sahara Africa agriculture is due to technologidamge rather than efficiency change which is the
main constrained of achieving higher level of TRRing the reference period. It was further
observed from the table that the technological ghamas responsible for the TFP growth in the
entire region. Horn of Africa which comprises Djiiband Sudan is the only region with both
efficiency and technological change growth. Thigioa experienced a TFP growth of 3.4%,
followed by East Africa (2.3%); Central Africa (4%) and West Africa (1.8%). These other
regions though showed technological progress withay significant improvement in the relative
deviation from their corresponding frontier ovee tteference period. This implies that for West
Africa, the region deteriorates by 0.06% in catghinp with the frontier. The regional
discrepancies in technical progress are obviousjlgen than the efficiency improvement; hence,

regional TFP growth is largely determined by thehtecal progress.

DETERMINANTS OF PRODUCTIVITY GROWTH

Understanding factors that influence growth witamd across the countries can be used to
formulate policies that will enhance productivitgeveral factors have been identified in the
literature as the most important sources of pradiigtchange in agriculture: research and
development, extension services, education, infrestre and government programmes but
ignores institutional quality. This study howevedamined the effect of land quality, malaria,
education and selected governance indicators saclcamtrol of corruption and government
effectiveness on productivity growth.

According to table 3, statistically, the model penfied fairly well, with an R-squared of

0.49 suggesting we are capable of explaining ctoskalf the variation in TFP and F of 2.28
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suggests the overall significance of all the exglary variables. All the variables included in the
model are highly significant at 5 % probability &vwith the exception of government
effectiveness, and openness, conflicts is howesignificant at the 10 % level. They equally
performed well in terms of expected relationshighvliFP except education and land quality index
which unexpectedly had an inverse relationship WiEP. Improper operation and agricultural
practice coupled with the fact that there is aresive grazing, low rainfall, small share of land i
crops and small share of cropland that is irrigateght probably responsible for land quality
index not transformed into productivity growth. el'mverse relationship of education with the
TFP suggests that agricultural sector is still tiira and that a large majority of rural dwellers i
SSA are yet to have access to basic education hhexygpsed to informal agricultural training. To
summarize the findings from the analysis, corruptiand quality, malaria and education have the
highest level of significance (5 %) and malariadnétve expected signs and are highly significant.
These factors are highly prevalent in SSA espgcialthe 1980s and 1990s. Malaria prevalence is
still very high and is responsible for over 50 @ercof the child mortality which invariably have
effect on the availability of family labor. Corrug is still very rampant as many SSA countries
ranked high as compared to other continents. Likewthe continent has been ridden with various
forms of conflict. Life expectancy at birth is pgely related to the productivity growth. This is
expected because as the SSA country life expectamgsoves through improvement in public

health delivery and eradication of diseases whithimturn have effect on productivity.

Table 3: OLS showing effects selected variables dirP

Variable Coefficient t-ratio
Constant 1.054 97.35
Conflict -3.3E-03** -1.66

Corruption -8.4E-03* -2.50
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Land quality -1.74E-04* -2.22
Malaria -1.49E-02* -2.30
Education -4.91E-03* -2.29
Government effectiveness -9.74E-04 -0.29
Life expectancy at birth 3.85E-04 1.97
openness 6.71E-05 44

R-square = 0.49
F=2.28

* and ** indicates significance at 5 and 10 % proitity level

CONCLUSION AND EXPLICIT SUGGESTIONS FOR FUTURE RESE ARCH

This study presents some important findings on llerel trends in SSA agricultural
productivity and further examined the political romics of agricultural productivity in SSA
between 1961 and 2003. The findings revealed tmatTHP growth was observed for all the
countries except Madagascar, Cote d’lvoire andr&ieeone and the sources of the growth was
found to be technological progress rather tharcieficy change. In terms of sub-region, the horn
of Africa which comprises Djibouti and Sudan is tbely region with both efficiency and
technological change growth and has a positive @nproductivity change of about 0.08% given
the technology.

The effect of land quality, malaria, education @etected governance indicators such as,
control of corruption and government effectivenessproductivity growth was examined. It was
observed that all variables included in the modalehsignificant impact on the TFP except
government effectiveness and openness. If cormiptionflict and malaria incidence are properly

addressed, the negative impact they have on grewtid probably have been eliminated.
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Given the fact that agriculture is a very importaattor in SSA, the findings from this
study revealed that activities of rural developnieed not really transformed into effective action,
hence, policy implication of these findings arendigant in that SSA and foreign aid agencies
should channel their resources in such a way thavarage rural dwellers will have access to
unfettered and quality education to improve thest@xg man power and capacity building.
Corruption should be tackled effectively especiadly it regards money laundering by top
government officials and genuine efforts shouldaken in reducing or eradicating conflicts in the
region.
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Table 1a: MALMQUIST INDEX SUMMARY OF COUNTRY MEANS

Country Effch Techch Tfpch

Angola 0.999 1.019 1.018
Botswana 0.999 1.014 1.013
Burkina Faso 1.008 1.036 1.043
Burundi 0.984 1.031 1.015
Cameroon 0.990 1.030 1.020
Cape Verde 1.000 1.024 1.024
Chad 0.999 1.020 1.019
Coéte d'lvoire 1.005 1.034 1.039
Djibouti 1.000 1.039 1.039
Gabon 0.995 1.040 1.035
Gambia 1.000 1.002 1.001
Ghana 0.992 1.029 1.021
Guinea 0.988 1.035 1.022
Guinea Bissau 0.988 1.027 1.015
Kenya 1.007 1.032 1.039
Lesotho 0.982 1.002 0.984
Madagasca 0.983 1.034 1.016
Malawi 0.994 1.027 1.020
Mali 1.003 1.023 1.027
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Mauritania 1.000 1.013 1.013

Mauritius 0.997 1.008 1.005
Mozambique 0.989 1.025 1.014
Namibia 0.996 1.016 1.011
Niger 1.006 1.011 1.017
Nigeria 1.004 1.027 1.031
Rwanda 0.998 1.022 1.020
Sao Tome 1.000 1.007 1.007
Senegal 0.985 1.028 1.012
Sierra Leone 0.961 1.027 0.987
Sudan 1.004 1.025 1.029
Swaziland 0.982 1.016 0.997
Tanzania 1.003 1.026 1.029
Togo 0.985 1.015 1.000
Uganda 0.981 1.022 1.003
Zambia 0.998 1.024 1.023
Zimbabwe 0.990 1.034 1.024
Mean 0.994 1.023 1.017

Table 1b: MALMQUIST INDEX SUMMARY OF ANNUAL MEANS

Year Effch Techch Tfpch

1962 0.996 1.025 1.021
1963 1.062 0.956 1.016
1964 0.942 1.156 1.089
1965 0.944 1.043 0.985
1966 1.087 0.907 0.986
1967 1.062 0.935 0.993
1968 0.872 1.223 1.067
1969 1.060 0.941 0.997
1970 1.066 1.030 1.098
1971 1.007 1.006 1.013
1972 0.952 1.066 1.015
1973 1.116 0.911 1.017
1974 0.995 0.952 0.948
1975 1.077 0.966 1.041
1976 0.935 1.104 1.033
1977 0.996 1.041 1.037
1978 1.050 0.909 0.954
1979 0.845 1.190 1.005
1980 0.695 1.591 1.105
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1981 1.217 0.821 0.999

1982 1.057 0.988 1.044
1983 1.187 0.905 1.074
1984 0.622 1.518 0.944
1985 1.332 0.746 0.994
1986 0.988 1.059 1.046
1987 0.865 1.209 1.046
1988 0.890 1.053 0.937
1989 1.114 0.896 0.998
1990 1.026 1.061 1.089
1991 1.091 0.917 1.001
1992 1.207 0.891 1.075
1993 0.936 1.002 0.937
1994 1.010 0.983 0.992
1995 1.078 0.924 0.996
1996 0.829 1.268 1.051
1997 1.053 0.956 1.006
1998 0.878 1.172 1.029
1999 0.882 1.099 0.968
2000 1.161 0.904 1.050
2001 0.997 1.027 1.024
2002 0.969 1.095 1.061
2003 0.994 0.997 0.992
Mean 0.994 1.023 1.017

Note that Effch (efficiency change); Techch (technologicalashe); Tfpch (total factor
productivity change)
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