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ABSTRACT
The paper tested the catch-up hypothesis in agricultural growth rates of twenty-six African countries. Panel data used
was drawn from the Food and Agricultural Organization Statistics (FAOSTAT) of the United Nations. The Data
Envelopment Analysis Method for measuring productivity was used to estimate productivity growth rates. The crosssection framework consisting of sigma-convergence and beta-convergence was employed to test the catching up
process. Catching up is said to exist if the value of beta is negative and significant. Since catching up does not
necessarily imply narrowing of national productivity inequalities, sigma-convergence which measures inequality, was
estimated for the same variables. The results showed evidence of the catch-up process, but failed to find a narrowing
of productivity inequalities among countries.
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INTRODUCTION
The catching up process refers to the principle that
countries with relatively low technological levels are able
to exploit a backlog of existing knowledge and therefore
attain high productivity growth rates, while countries
that operate at (near to) the technological frontier have
less opportunities for high productivity growth.
Therefore, countries with lower levels of technological
knowledge will tend to realise higher growth rates.
Implicitly, the catching up hypothesis is based on the
intuition that technological change is a “public” good, i.e.
it can be used “freely” by other countries besides the
initial innovator. International knowledge spill-overs
then bring about the tendency for countries with lower
technological levels to achieve faster productivity growth
(Gomulka, 1971). Any growth in output that is not
explained by some index of input growth is attributed to
changes in technology or more broadly total factor
productivity (TFP). The concept of TFP includes
improvements in techniques of production, advancement
in knowledge and greater efficiency of production. Apart
from these, betterment in the management practices,
improvement in the quality of inputs and increase in
degree of utilization of resources are also included in the
concept. It is usually seen as the result of innovation by
best-practice firms (farms), technological catch-up by
other firms and reallocation of resources across firms and
industries (Abramovitz, 1986). International technology
diffusion has demonstrated to bear different
consequences across countries with different levels of

TFP. Two main arguments have been put forward to
explain these disparities. The first is the efficiency
explanation, which argues that differences in TFP are due
to inefficiency. That is, while all the countries face the
same technological frontier, the observed differences
reflect a distance of countries from the frontier (Basu
and Weil, 1998). The second is the appropriate
technology explanation, which maintains that countries
tend to choose their best technology mix (i.e. they are
efficient), but not all the existing technology can be
adapted in their economy (Acemoglu and Zilibotti,
2001). According to Acemoglu and Zilibotti (2001),
technologies invented by rich countries are not suitable
for poor countries due to a different mix of input (e.g.
skilled labour, machines, etc). This leads to differences in
productivity levels.
In Africa, agricultural total factor productivity
growth (which can be viewed as a proxy for advances in
technology and innovation) has been low. Coelli and
Rao (2005), estimated TFP for 93 countries of which 18
were Sub-Saharan African countries. Their results
showed six African countries with TFP growth above 2%
during 1980 to 2000 (Burundi, Angola, Nigeria, Ghana,
Malawi and Senegal). Another two countries showed
TFP growth of above 1% during the same period
(Mozambique and Cote D‘Ivoire), while other four
countries had TFP growth of less than 1% (Cameroon,
Zimbabwe, Kenya and Tanzania). The rest six African
countries experienced negative TFP growth during
the1980 to 2000 period (Niger, Burkina Faso, Uganda,
Rwanda, Guinea and Chad). Nkamleu, Gokowski and
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Kazianga (2003), calculated that on average, total factor
productivity in agriculture in 10 countries in Sub-Saharan
Africa decreased between 1972 and 1999 by 0.2%
annually. Also, some studies estimated negative TFP
growth rates for a similar period. Suhariyanto, Lusigi
and Thirtle (2001), found negative agricultural
productivity growth rates in Asia from 1965 to 1980 and
in Africa from 1971 to 1981. The negative agricultural
total factor productivity in Africa implies that recent
growth rates were based on an increase in resource base
instead of adoption of new techniques. It has been
observed that declining agricultural total factor
productivity in many African countries can be reversed
through building what are called agricultural innovation
systems that provide the enabling framework not only for
the adoption of existing technologies and the
development of new ones that are suited for African
needs. Agricultural innovation systems denote the
network of economic and non-economic actors, and the
linkages amongst these actors enable technological,
organizational and social learning of the kind needed to
devise context-specific solutions (Mapila, Kirsten and
Meyer 2011). Providing an overview of the innovations
system would be beyond the scope of this paper. The
paper focuses on the transfer of technological
innovations (knowledge) that increase total factor
productivity in agriculture from one country to another,
thus, facilitating the catch-up of productivity growth.
Despite being far from the innovation frontier, and
thus having the potential to play catch-up, innovation in
the agricultural sector in Africa has been dominated by
the narrow approach of employing technology transfer
and adoption theory. But successful catch-up has
historically been associated not merely with adoption of
existing techniques in developed countries but also with
technological innovation. Technological innovation in
agriculture has been playing a very important role in the
productivity catch-up process. According to the United
States Department of Agriculture (USDA, 2014),
Brazil’s soybean production grew by 9.3% from the
2008/09 crop to the 2012/13 crop, while in the USA,
production grew by 0.43% over the same period through
technological innovation. By 2002, the overall average
yield for soybean in Brazil (2.6 metric tons/hectare)
surpassed the average yield in the United States (2.4
tons/hectare or about 36 bushels per acre). Two
important innovative activities were fundamental to the
productivity increase in Brazil’s soybean industry. They
included the adoption of zero-tillage (ZT) technology for
agricultural process and the development of new soybean
cultivars. Similarly, at the beginning of the independence
movements of the 1960s, Africa was self-sufficient in
goods and a leading agricultural exporter. In contrast,
Asia was the epicentre of the world food crisis. But by
the mid-1960s, Asia had launched the green revolution,
which added 50 million metric tonnes of grain to the
world food supply each year. Although Asia struggles
with issues of household food supply, it is Africa, not
Asia, which bears the brunt of the world food problem
(Byerlee, 1997). The concept of technological
capabilities has been put forward to explain the success
of the South Asian countries to catch-up, thanks to their

capacity to attract and absorb technology developed
abroad (Kim, 1980). Technical progress in agriculture
was invariably embodied in new seeds, input suppliers,
mechanisation and the emergence of new agricultural
techniques and management practices. The use of
modern inputs improved the marginal productivity of the
land, labour and capital (Davis et al., 2007).
Furthermore, in the past some other countries have
caught-up with the leading international countries, others
have forged ahead and several others have fallen behind
(Abramovitz, 1986). Several factors contributed to the
catch up of low productivity countries to high
productivity ones. According to Rassekh, Panik and
Kolluri (2001), two factors were central to catch up,
although by no means exhaustive. The first was an
adequate national innovative or learning capacity, that is,
the human capital. The second was the networks of
institutions that facilitated the adoption of new
technologies. They maintained that catch up growth
occurred by developing new ways of organizing
production and distribution, and that the prerequisites for
successful imitation and rapid growth included for the
most part, an adequate pool of technical and managerial
skills.
Empirical studies that have tested the catching up
phenomenon, such as (Barro, 1991; Barro and Sala-iMartin, 1995; De Long, 1988; Mankiw, Romer and
Weil 1992), have focused mainly on the developed
countries and had found the catching up process only for
the developed countries and not for the developing
countries. These studies were based on two common
assumptions: developing countries are not fundamentally
different from industrialized countries and free world
wide availability of technological knowledge. There has
been comparatively little work that specifically examines
the catching up phenomenon within the African
economies. In particular, these studies tested the catching
up process on the per capita income of countries. This
paper tests the catching up process on the agricultural
productivity growth rates of African countries. Since the
process of international technological spill-over is
essentially a process of adoption of new techniques at the
country level. It is necessary to test the catching up
hypothesis in the agricultural sector. African countries
are expected to have benefitted from the importation of
agricultural technologies from other countries of the
world over the years.
The main objective of this paper was to test the
catching up hypothesis across twenty-six African
countries. This was pursued using the cross section
framework consisting of sigma ( σ ) and beta ( β )
convergence tests. β -convergence implies catching up
in the long-run, and σ -convergence represents a
narrowing productivity inequalities across the countries
with the passage of time. The catching up phenomenon
plays an important role in explaining a tendency of
national growth rates to converge (Abramovitz, 1986).
Convergence in agricultural productivity, on the other
hand, has important policy ramifications for national
poverty reduction and increasing standards of living. By
testing the catching up hypothesis in agricultural
13
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productivity across the African countries, a significant
contribution can be made towards the economic
development of African economies, which is dependent
in the long run upon agricultural productivity increases.
As suggested by Gutierrez (2000), low agricultural
productivity constitutes a major constraint to the
achievement of household food security by rural families.
The specific objectives of this paper are two folds:
(i) to analyse TFP growth rates across the different
countries of Africa (ii) to test whether African countries
are taking part in the catching up process.
To guide research, the following hypotheses were
stated (i) there is no catching up of low-productivity
African countries to high-productivity ones (ii) there is
no narrowing down of productivity dispersion across the
African countries. The rest of the study is organized as
follows. The next section highlights the material and
methods used for the study. This is followed by the
section that presents the results and discussion. The last
section concludes.

There exist several methods of estimating productivity
levels. The paper used the data envelopment analysis
(DEA) method for measuring productivity to compute
the Malmquist TFP index for each country during the
period under study based on the panel dataset described
in Table1. DEA is a linear programming methodology,
which uses data on the input and output quantities of a
group of countries to construct a piece–wise linear
production frontier for each year over the data points.
Grosskopf (1993) outlined the basic procedure for
deriving the total factor productivity (TFP) index.
Considering two time periods t and t +1 , corresponding
outputs and inputs denoted by y t and y t +1 and x t and
x t +1 , the production technology model S t , for period t
can be expressed as:

{(

)

S t = x t , y t : x t can produce y t

}

(1)

Similarly, for S t +1

MATERIAL AND METHODS

{(

)

S t +1 = x t +1 , y t +1 : x t +1 can produce y t +1

Data and Variables
The data used for this study were drawn from the Food
and Agricultural Organization Statistics (FAOSTAT) of
the United Nations for a 49-year period from 1961 to
2009 as already mentioned. The data covered output and
conventional agricultural inputs (land, labour, fertilizer,
tractors and livestock) of twenty-six African countries for
the period of the study. These productive factors have
normally been included in all estimations of agricultural
productivity (Hayami and Ruttan, 1985; Gallup, Sachs
and Mellinger 1999). They constitute the proximate
causes of agricultural productivity differences among
countries. The measures of output and inputs used for
this study relate to each country. Table 1 presents the
variable definitions and measurement.

}

(2)

The set S describes all the feasible input-output
pairs at a given point in time. In a similar manner,
technology can also be described with production
function in period t as

{ (

)

y t = max y ′ t : x t , y t ∈ S t

}

(3)

and in period t + 1

{

(

)

y t +1 = max y ′ t +1 : x t +1 , y ′ t +1 ∈ S t +1

}

(4)

Assuming neutral disembodied technology in the
Hicksian sense ( that is technology independent of input,
the productivity change using technology of period t as
reference is as follows:

Estimation Method
The catching up hypothesis test requires data on
productivity levels, from which growth rates are
evaluated. Productivity growth has been defined by
Grosskopf (1993), as the net change in output due to
change in efficiency and technical change. Where the
former is understood to be the change in how far an
observation is from the frontier of technology, and the
latter is understood to be shifts in the production frontier.
Because it takes account of all inputs used, this definition
provides a comprehensive measure of performance.

(

 d t x t +1 , y t +1
M 0t +1 x t , y t , x t +1 , y t +1 =  0 t t t
 d 0 x y

(

)

(

)

)


(5)

Similarly, we can measure the TFP with period t+1
technology as reference as follows:

Table 1 Variable definitions and measurement
Variables
Output
Land
Labour
Tractor
Fertilizer
Livestock

Units
Million USD
1,000 hectares
1,000 persons
Pieces
Metric tons
1,000 heads

Definitions
Quantity of agricultural production(1999-2001 price)
Sum of arable land, permanent crops and permanent pastures.
Number of persons who are economically actively engaged in agriculture
Total number of agricultural tractors in use
Quantity of fertilizer plant nutrient consumed (N plus P2O5 plus K2O)
Weighted average of the number of animals on farm (weights are: camels 1.1; buffalo,
horses and mules 1.0; cattle and asses 0.8; sheep and goat 0.1; pigs 0.2; fowl 0.01).

14
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(

)

 d t +1 x t +1 , y t +1 
M 0t +1 x t , y t , x t +1 , y t +1 =  0 t +1 t t 

 d 0 x , y

(

)

(

)

(6)

The Malmquist TFP index can then be derived by
taking the geometric mean of the two output-based
indexes in equations (5) and (6) as:

M0

(

)

(

)

1/ 2

 d t x t +1 , y t +1 d t +1 x t +1 , y t +1 
x , y , x , y =  0 t t t ... 0 t +1 t t 
d0 x , y
 d 0 x , y

(7)

(

t

t

t

(

t

)

(

)

(

)

)

where d 0t x t , y t is the output distance for year t , which
is defined as the ratio of observed output to the maximum
output, y producible with given technology and input
vectors, x (Shephard, 1970). The superscript is the
value of the output distance evaluated input-output of
year t + 1 using technology of year t .
Equation (7) can be decomposed into the following
two components namely: efficiency change (effch), and
technical change (techch). Efficiency change is related to
activities which employ the current amount of inputs
more efficiently between two periods t + 1 and t , while
technical change is related to applications of new
production technology and knowledge between the two
periods t + 1 and t . If the technical change is greater (or
less) than one, then technological progress (regress)
exists.
 d t +1 x t +1 , y t +1 
effch =  0 t t +1 t +1 
(8)
 d o x , y

and

(
(

)
)

(
(

)
)

(
(

)
)

 d t x t +1 , y t +1
d t xt , yt 
techch =  0t t +1 t +1 X t 0+1 t t 
d 0 x , y 
 d 0 x , y

on the idea that it is less costly for less advanced
economies to imitate than to innovate. And because of
diminishing returns to reproducible capital, an economy
with a lower capital/labour ratio relative to another
economy has a higher marginal productivity of capital
and an opportunity to grow faster. The model predicts
that differences in total factor productivity among
economies with similar steady-state parameters, such as
saving rates and human capital growth rates must be
transitory, which in the long-run should lead to
convergence of economies. Convergence implies a
tendency for countries with low levels of productivity at
the beginning of the period to grow more rapidly than
those with high productivity initially. Thus, if the gap in
agricultural productivity differences among countries is
narrowing, the poor are catching up.
Beta and Sigma Convergence
Two primary concepts have been used to measure the
presumption that low productivity countries, on average,
will grow faster than high productivity ones (over the
long term). The first notion, beta (β ) convergence,
considers whether the correlation between a country’s
initial TFP level and its subsequent growth in TFP is
negative. The second, sigma ( σ ) convergence, considers
whether the dispersion of TFP among countries (as
measured by their standard deviation) diminishes over
time. And because of diminishing returns to reproducible
capital, an economy with a lower capital/labour ratio
relative to another economy has a higher marginal
productivity of capital and an opportunity to grow faster.
Barro and Sala-i-Martin (1992) were the first to
introduce the notion of β and σ convergence to assess
whether the lagging countries grow faster than the
leading ones, implying that they will catch up ( β convergence) in the long-run, or whether the dispersion
of the productivity differences diminishes ( σ convergence) over time. They provided a framework for
testing the convergence hypothesis using cross section
data. This study followed the cross-section approach for
convergence testing to test the absolute (unconditional)
productivity growth convergence, by estimating
regressions with the productivity growth rate as the
dependent variable and the initial productivity level as
the explanatory variable as follows:

1/ 2

(9)

Then, the product of the geometric means of the
efficiency change (effch), and technical change (techch)
is equal to the geometric mean of the Malmquist total
factor productivity (tfpch) index. Improvements in
agricultural total factor productivity and its components
occur when the values of the indices are greater than one.
The value of the index at a point in time minus one
indicates the percentage of growth.
Previous studies have shown that agricultural total factor
productivity change (tfpch), efficiency change (effch),
and technical change (techch) are important factors
explaining the differences in agricultural growth
(Rosegrant, Agcaoili-Sombilla and Perez 1992).

∆y i ,t = α + βy i ,0 + ε i T

where, ∆ = is change in productivity,

(10)

y i = average

TFP growth rate, the index i refers to the individual

country (i = 1,...26 ) , t = final year α and β are
parameters to be estimated, y i , = initial TFP level , the

Concepts and methodology for testing the catch-up
hypothesis
The major theories providing a rationale for the catching
up hypothesis include technology transfer and the
neoclassical growth model. According to the technology
transfer argument, the flow of technology should provide
an opportunity for less advanced economies to advance
rapidly toward economic conditions experienced in more
advanced nations (Elmslie, 1995). This argument rests

index i refers to the individual country (i = 1,.....26 ) ,
index 0 refers to the initial year and 𝜀𝑖 is an error term
with a zero mean and finite variance, T = time period
(T = 1961.........2009) . Catching up is found to exist if
the value of beta ( β ) is negative and significant. In this
case, the convergence is said to be absolute
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(unconditional) since initial level of productivity is the
only independent variable used. In contrast, if the value
of β > 0 , divergence exists.

labour and capital inputs. Positive TFP growth rates in
the other countries were by advances in technical change.
The support for positive agricultural TFP growth rates in
African countries in this study is in line with Nkamleu,
Gokowski and Kazianga (2003) who estimated total
factor productivity in agriculture in the countries of sub
Saharan Africa between 1972 and 1999 and found an
average positive TFP growth rate of 0.2%. The
interesting question is, of course, whether the gap in
agricultural productivity differences among countries is
narrowing, that is, whether the low productivity countries
are catching up with the high productivity countries.

The sigma (σ ) convergence test, on the other hand
measures the dispersion of productivity levels over time
across a group of countries. Sigma convergence concept
can be tested by estimating the cross-sectional standard
deviations of the log of TFP. Sigma convergence holds if
the standard deviations of the log of TFP decrease over
time. The evidence of sigma convergence is useful, since
one can observe periods of convergence or divergence
through time. The above two measures are
complementary, but not excludable. The existence of
Beta convergence is a necessary condition, but not
sufficient for sigma convergence to occur. There could
be high intra-distribution mobility that leads to Beta
convergence, but still does not guarantee a reduction in
the dispersion distribution (Thirtle et al., 2003).

Catching Up Test
The catching up test was conducted by estimating
regressions with the growth rate as the dependent
variable and the initial level of productivity as the
explanatory variable as in equation (1). Catching up
exists if the value of β is negative and significant. On
the other hand, if β is positive there is lagging behind
among countries. The results of the catching up test
(unconditional β convergence) are presented in Table 3.
The table shows that for the study period, the estimated
parameter β , which is the coefficient of the initial
productivity level, was negative and significant at 1%
level, indicating that low productivity countries are
catching up with high productivity countries. In other
words, countries with poor level of productivity at the
beginning of the period grew faster than the high
productivity countries. They took advantage of their
backwardness and were able to exploit new technologies
and thereby caught up with the best practice frontier.
This indicates that technological innovations that
increase total factor productivity is a public good that can
be transferred from one country to another, facilitating
the convergence of total factor productivity. The
evidence for the existence of the catching up process
(unconditional β convergence) in this study is in contrast
with the multi-factor productivity results of Thirtle et al
(2000) who found a strong evidence that agricultural
productivity in Botswana’s districts does not converge.
In fact, there was divergence and districts with low levels
of productivity at the beginning of the period grew less
rapidly than the high productivity district during the
period 1981-1996.
The existence of β − convergence implies a longterm catch-up mechanism. However, this mechanism can
be offset by temporary shocks which adversely (or
favourably) impact short-run dispersion. As a result, β −
convergence may not be fully reflected in changes of the
dispersion of productivity levels (Barro, 1997). This
necessitated the need to conduct the σ − convergence test
whose magnitude is measured by the standard deviation
of the log of agricultural TFP across countries over time.
This was pursued by plotting the cross-sectional standard
deviations of TFP growth rates over time. The result is
presented in figure 1. From the figure one can observe
periods of convergence or divergence through time.

RESULTS AND DISCUSSION
Productivity Growth Rates
The Data Envelopment Analysis (computer) progamme
(DEAP) developed by Coelli (1996) was used to
calculate the TFP Malmquist index and its components:
technical efficiency change and technical changes over
the entire period for each country as presented in Table 2.
It should be recalled that if the value of the Malmquist
index or any of its components is less than one, it implies
regress between two adjacent periods, whereas values
greater than 1 imply progress or improvement. In order to
obtain the magnitude of growth, the values of Malmquist
indices or any of its components can be subtracted from
1. The values of the indices capture productivity relative
to the best performers. Table 2 indicates that twelve of
the twenty-six countries of Africa had negative TFP
growth rates over the 1961-2009 period (Algeria, Egypt,
Libya, Morocco, Tunisia, Burkina Faso, Gambia, Niger,
Senegal, Sudan, Burundi and Kenya).Tanzania had an
agricultural TFP growth rate below 1%. Six had TFP
growth rates below 10% (Uganda, Benin, Cote d’Ivoire
and Ghana). While three experienced TFP growth rates
above 10% (Guinea, Nigeria, and Togo). Both Malawi
and Mozambique had TFP growth rates above 20%. Four
had TFP growth rates above 40% (Namibia, South
Africa, Zambia and Zimbabwe). The highest productivity
growth for the period 1961-2009 was found in the
southern countries of Africa-Zimbabwe (52.8%), Zambia
(51.9%), South Africa (47.1%), Namibia (42.1%),
Mozambique (29.8%) and Malawi (24.3%). This was
followed by African countries of the Gulf of GuineaTogo (19.4%), Nigeria (16.2%), Guinea (13.1%), Ghana
(8.0%), Cote d’Ivoire (6.7%), Benin (4.8%), Uganda
(3.7%). The results of negative TFP growth rates are
consistent with Suhariyanto, Lusigi and Thirtle (2001).
They found negative agricultural productivity growth
rates in Africa from 1971 to 1981. Coelli and Rao
(2005) also found similar results for some African
countries during the1980 to 2000 period. These results
indicate that agricultural output in those African
countries grew by an increase in use of resources of land,
16
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Table 2: Growth rates of the Malmquist TFP index and its components
Annual means
Annual growth rates (%)
COUNTRY
EFFCH TECHCH TFPCH EFFCH TECHCH TFPCH
Algeria
1.048
0.674
0.706
4.80
-32.60
-29.40
Egypt
1.034
0.679
0.702
3.40
-32.10
-29.80
Libya
1.026
0.693
0.711
2.60
-30.70
-28.90
Morocco
1.021
0.701
0.716
2.10
-29.90
-28.40
Tunisia
1.017
0.711
0.724
1.70
-28.90
-27.60
Burkina-Faso
1.014
0.741
0.752
1.40
-25.90
-24.80
Gambia
1.017
0.771
0.784
1.70
-22.90
-21.60
Niger
1.014
0.779
0.790
1.40
-22.10
21.00
Senegal
1.012
0.815
0.825
1.20
-18.50
17.50
Sudan
1.010
0.846
0.854
1.00
-15.40
-14.60
Burundi
1.008
0.882
0.889
0.80
-11.80
11.10
Kenya
1.006
0.961
0.966
0.60
-3.90
-3.40
Tanzania
1.005
1.002
1.007
0.50
0.20
0.70
Uganda
1.003
1.034
1.037
0.30
3.40
3.70
Benin
1.001
1.047
1.048
0.10
4.70
4.80
Cote d’Ivoire
1.000
1.067
1.067
0.00
6.70
6.70
Ghana
0.999
1.081
1.080
-0.10
8.10
8.00
Guinea
0.999
1.132
1.131
-0.10
13.20
13.10
Nigeria
1.000
1.162
1.162
0.00
16.20
16.20
Togo
1.000
1.194
1.194
0.00
19.40
19.40
Malawi
1.000
1.243
1.243
0.00
24.30
24.30
Mozambique
0.999
1.299
1.298
-0.10
29.90
29.80
Namibia
1.000
1.421
1.421
0.00
42.10
42.10
South Africa
1.000
1.471
1.471
0.00
47.10
47.10
Zambia
1.000
1.519
1.519
0.00
51.90
51.90
Zimbabwe
1.000
1.528
1.528
0.00
52.80
52.80
Overall Mean
1.009
0.983
0.991
0.90
-1.70
-0.90
Note: EFFCH=efficiency change, TECHCH=technical change, TFPCH= total factor productivity change. Annual means are
geometric means of individual country values and annual growth rates are the value of the TFP index at a point in time minus one
which indicates the percentage of growth.

Table 3: Testing for Beta Convergence
Period
1961-2009

Variable

α
β

Coefficient
21.9352
-7.3221

Std. error
5.9497
1.8169

t-statistics
3.690*
-4.303*

R-squared
0.40

Note: *Significant at 1% level (p<0.01).

after 1964 and then reduced slightly in 1968, the standard
deviation reached 0.9 (from 0.34 in 1962), to drop to
0.14 in 1985. This implies a mix of an increase and
decrease in the distribution of dispersion in TFP growth
rates at cross-sectional level and over the study period. It
was found that the result did not confirm the catching up
(Beta convergence) result in Table 3. In simple terms, we
can say that there is the existence of divergence. A
common explanation for rejection of this hypothesis is
that σ -convergence is sensitive to temporary shocks. In
the agricultural sector, these could include fluctuation of
such variables as demands, disease, or weather
conditions.
DISCUSSION AND CONCLUSIONS
Figure 1. Testing for
Deviation of Log of TFP)

σ − Convergence (Standard

The study applied data drawn from the Food and
Agricultural Organization Statistics (FAOSTAT) of the
United Nations for a 49-year period (1961-2009) to
estimate total factor productivity (TFP) in 26 countries of
Africa. The Data Envelopment Analysis (computer)
programme (DEAP) developed by Coelli (1996) was
used to calculate the TFP Malmquist index and its
components: technical efficiency change and technical

This indicates that productivity gap between some
low productivity countries and high productivity ones
still exist. For example, the standard deviations of the log
of TFP showed a steady increase in the dispersion of the
cross-sectional standard deviations of the log of TFP
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changes over the entire period for each country. Twelve
of the twenty-six countries of Africa had negative TFP
growth rates over the 1961-2009 period (Algeria, Egypt,
Libya, Morocco, Tunisia, Burkina Faso, Gambia, Niger,
Senegal, Sudan, Burundi and Kenya).Tanzania had an
agricultural TFP growth rate below 1%. Six had TFP
growth rates below 10% (Uganda, Benin, Cote d’Ivoire
and Ghana). While three experienced TFP growth rates
above 10% (Guinea, Nigeria, and Togo). Both Malawi
and Mozambique had TFP growth rates above 20%. Four
had TFP growth rates above 40% (Namibia, South
Africa, Zambia and Zimbabwe). The highest productivity
growth for the period 1961-2009 was found in the
southern countries of Africa-Zimbabwe (52.8%), Zambia
(51.9%), South Africa (47.1%), Namibia (42.1%),
Mozambique (29.8%) and Malawi (24.3%). This was
followed by African countries of the Gulf of GuineaTogo (19.4%), Nigeria (16.2%), Guinea (13.1%), Ghana
(8.0%), Cote d’Ivoire (6.7%), Benin (4.8%), Uganda
(3.7%). The TFP measures were then used to estimate the
productivity growth rates. Employing a cross section
framework, the concepts of β − convergence, interpreted
as catching up and σ − convergence were tested. An
obvious catching up process (unconditional β −
convergence) was evident in Africa during the study
period. This was however, not supported by the σ −
convergence test, which rather showed divergence. From
a policy perspective, evidence of β − convergence is a
positive achievement as it implies catching up of low
productivity countries to high productivity ones.
However, there was no reduction in national inequality in
agricultural productivity in the long-run, given the
absence of σ − convergence. In Africa, mere importation
of agricultural technologies, without investment in
understanding the principles and uses of technology will
not reduce productivity inequalities across countries.
There is an urgent need for governments and the private
sectors to increase investments in human and institutional
capital.
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