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ABSTRACT

This paper examined the patterns and determinants of agricultural labour productivity among countries
in West African sub-region over the period 1970 — 2004. The study was based on panel data extracted
from FAOSTAT, the online statistical database of the Food and Agriculture Organisation as well as the
database of United Nations Statistics Division and the Microsoft Encarta Encyclopaedia CD-ROM. The
data were analyzed by a combination of descriptive and regression methods. The study revealed that
eight (8) of the sixteen (16) West African countries (Cote d'lvoire, Gambia, Ghana, Guinea-Bissau,
Liberia, Niger, Senegal and Togo) had average labour productivities that were lower during the 2000-
2004 period than the average they stated with during the 1970s. The West-African average labour
productivity ranged between 484.72 and 536.52 from 1970 to 2004. Regression analyses revealed
that agricultural labour productivity among countries in the sub-region would rise with increase in liter-
acy rates, increase in capital formation (savings), increase in rates of fertilizer and tractor use as well
as increase in proportion of agricultural land put under irrigation (p<0.01). However, periods of military
rule and civilian dictatorship (one party state) were identified as being associated with significantly
lower agricultural labour productivity in the sub-region. It is recommended that Governments in West
Africa should intensify their efforts in providing basic education to their people as well as providing
support for increased private sector participation in the procurement and distribution of critical inputs
like fertilizer, tractors services, etc.
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INTRODUCTION

Background information

Measures aimed at raising agricultural pro-
ductivity of food-insecure farmers are con-
sidered as priorities for reducing hunger in
the United Nations Millennium Develop-
ment Project in 2005 (UN-MDP, 2005). For
countries in the West African sub-region,
the need for increase productivity in agricul-
ture in the drive to attain the Millennium
Development Goals cannot be over empha-
sised. Agriculture has been the principal

source of livelihood in the sub-region, with
about half (49.5 per cent) of the economi-
cally active population employed in the agri-
cultural sector as at 2005 (down from 66.4
per cent in 1980) (FAOSTAT data, 2008).
Moreover, available statistics suggests that
the agricultural poor dominate the poor
population in the sub-region, with estimates
by Dixon et al. (2001) put at as much as 80
per cent of the total number of the poor in
Sub-Saharan Africa.
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It is perhaps, instructive to note that pov-
erty level remains very high in the West Af-
rican sub-region because productivity levels
among the economically active populace
remain abysmally low. Estimates based on
FAOSTAT data (2008) shows that the real
GDP (Value Added) per economically ac-
tive population in West Africa in 2005 was
among the lowest in the World. In the agri-
cultural sector, the real agricultural GDP
per economically active population in West
Africa in 2005 (valued at US$ 915.22 in
1990 prices) was barely 1.3% of the real ag-
ricultural GDP per economically active
population in Northern America (US$ 68,
068.01). This shows that the total output of
an average West African farmer in the
whole of 2005 was the output of his coun-
terpart in Northern America in barely about
five days in the same year.

While it may be argued that differences in
climatic conditions account for some of the
agricultural labour productivity differences
between West Africa and North America,
evidence from other tropical sub-regions,
including Central and Southern America,
the Caribbean’s and the Polynesian shows
that labour productivity in West Africa is
far below the tropical optimum: real agricul-
tural GDP per economically active popula-
tion in Southern America was estimated at
US$3, 709.12 in 2005, while estimates for
the Polynesia and Central America were
US$2,825.00 and US$2, 481.98 respectively.
Moreover, while real agricultural GDP per
economically active population in Southern
America grew at an average of 5.5% per
year between 1970 and 2005, and those of
the Polynesia and Central America grew at
an annual average of 3.25% and 1.60% re-
spectively over the same period, average
annual growth in real agricultural GDP per
economically active population in West Af-

rica. was much lower (1.41% per annum).
Evidence in Fulginiti, et al. (2004) suggests
the situation might be much worse for sev-
eral West African countries, with as much as
seven out of the 16 countries in the sub-
region reported to have recorded negative
total factor productivity (TFP) growth in
their agriculture between 1962 and 1999. It is
against the above background that this study
was embarked upon to provide answers to
the following research questions:

i.  What has been the trend in agricultural
labour productivity in the West African
sub-region between 1970 and 2004, and
how do these compare with the experi-
ences of countries in the other tropical
sub-regions of the World?

ii. What policy action(s) are required to sig-
nificantly raise labour productivity level
in the West-African sub-region, and
thereby lower poverty and hunger?

Basic concepts of labour productivity
The term productivity refers to the efficiency
with which production inputs are trans-
formed to output in a production process. It
is defined as “a ratio of some measure of
output to some indices of inputs (Griliches,
1988)”. It measures the rate of technical pro-
gress in production (Chamber, 1988). Labour
productivity is essentially output per worker
employed in a given enterprise. Thus, while
working with national aggregate data, agricul-
tural labour productivity is commonly measured
as gross value added in agriculture
(agricultural GDP) divided by the economi-
cally active population in agriculture
(Griliches, 1988).

Two categories of productivity measures are
identified in literature — total factor productivity
(TFP) and partial factor productivity (PFP) (Mao
and Koo, 1996; Zepeda, 2001). While such
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PFP measures such as yield and labour pro-
ductivity measure output per unit of a par-
ticular input, TFP measures average product
of all factors. The TFP, which is sometimes
referred to as multifactor productivity, is the
true measure of economic efficiency, and is
superior to all PFP measures because it
takes into account all production inputs.
However, it is agricultural growth that is
driven at least in some measure by labour
productivity that produces better poverty
reduction results (Majid, 2004). This is the
underlying interest of this study.

Evidence in literature (e.g. FAO, 2000;
Gallup et al., 1999; Gutierrez, 2003 among
others) suggests that increase in productiv-
ity comes from several sources. These in-
clude (a) increase in human capital
(education and skill), (b) increase in physical
capital (including machinery and infrastruc-
ture), (c) technological advances (d) better
use and management of existing resources,
and (e) other factors including changes in
the degree of openness of the economy,
provision of better health facilities for the
populace, and improvement in institutional
and legal framework, among others.

METHODOLOGY

Area / scope of the study

This study is focused on countries in the
West African sub-region, with their cases
compared with the typical situation in other
sub-regions in the tropical zone of the
World. These include the Caribbean, Cen-
tral America, tropical South America
(represented by Brazil), South-East Asia
(represented by Malaysia because of some
data limitations) and Middle as well as East-
ern Africa. The West African countries in-
clude Benin, Burkina Faso, Cape Verde,
Cote d'lvoire, Gambia, Ghana, Guinea,
Guinea-Bissau, Liberia, Mali, Mauritania,
Niger, Nigeria, Senegal, Sierra Leone, and

Togo. The Tropical Zone, as documented in
Microsoft Encarta (2005), is one of the
world’s major climato-vegetational zones
lying predominantly between the tropic of
Cancer (23°27' North) and the tropic of Cap-
ricorn (23°27' South) and characterized by a
minimum mean annual temperature, at sea
level, of 18° C (64.4° F) in the coldest
month. It covers around 40 per cent of the
Earth’s surface, taking in large parts of South
East Asia (including India and China), Aus-
tralia, Africa, and Central and South Amer-
ica. The zone receives large amounts of solar
radiation (sunshine) throughout the year, so
seasonal fluctuations in temperature are
minimal. The amount and timing of rainfall,
however, varies considerably and are used to
classify the tropical zones into the three ma-
jor subdivisions — humid tropics, wet-dry
tropics and dry tropics. The humid tropics
have at least 1,000 mm (39 inches) of rainfall
per annum and no distinct dry season. They
are typically covered with forest vegetation,
notably rainforest. The wet and dry (wet-dry)
tropics receive between 250 and 2,000 mm
(10 and 79 inches) of rain annually and have
one or two distinct dry seasons. They are
typically covered with grassland (savannah)
vegetation. The dry, or arid, tropics receive
less than 250 mm of rainfall per annum and
have only a short wet season. They are typi-
cally covered with sparse, shrubby xerophi-
lous vegetation; that is, plants adapted to sur-
vive very dry conditions.

Study Data and Sources

The study was based on panel data extracted
from four main secondary sources. These
include online statistical databases of the
Food and Agricultural Organisation of the
United Nations (FAO) (FAOSTAT) and
United  Nations  Statistics  Division
(UNSTATS). Others include The Millen-
nium Development Report 2006 of the
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United Nations (UN 2006) and various
documentations in Microsoft Encarta Ency-
clopaedia 2005 CDROM. The data set in-
clude national / regional aggregate agricul-
tural resource use including agricultural land
area, economically active population in agri-
culture, total fertilizer use, tractors in use,
stock of livestock and agricultural area un-
der irrigation, which were extracted from
FAOSTAT.

Data on agricultural GDP, total GDP, im-
port and export, gross capital formation,
and government consumption, all in 1990
constant US$, were extracted from the na-
tional accounts main aggregate components
of the UNSTATS. Information on per capi-
tal GDP, literacy level, life expectancy at
birth and other indicators of socio-
economic wellbeing were extracted from
the United Nations-Millennium Develop-
ment Goal Report 2006. Supplementary
historical information on each country /
region such as time of independence, colo-
nial affiliation, forms of government in
power at various times, incidences of war
and political conflicts, among others, were
extracted from documentations in Micro-
soft Encarta Encyclopaedia 2005. The com-
plete data set could only be extracted for
the period 1970 — 2004, and only these were
used in subsequent analyses.

Methods of Data Analysis

The study data were analysed by a combina-
tion of descriptive and econometric tech-
niques. Agricultural labour productivity
(ALP) of each country in each year between
1970 and 2004, was computed as the real
agricultural GDP in 1990 constant US$ di-
vided by the economically active population
in agriculture in that year. This provides the
basis for the results of the descriptive
analysis. The mean ALP of each country

over the various decades between 1970 and
dates were then computed and compared to
establish the trends in ALP for each country,
as well as compared with the average situa-
tion in other tropical sub-regions.

ALP = Real Agric. GDP
Active Agric. Population

The influence of various factors (capital ac-
cumulation, institutions and political) on
ALP were then examined by specifying and
estimating an ALP model, in which ALP was
expressed as a function of a number of vari-
ables hypothesised in growth accounting lit-
erature (e.g. Majid, 2004) as driving labour
productivity. The details of the variables and
their measurement are summarised in Table
1. Two variants of the model were estimated.
One was a full one-step regression model in
which ALP was regressed against all the vari-
ables in Table 1. The second was a stepwise
regression model, in which only significant
variables were allowed to enter the model in
a stepwise manner, in order to determine
their relative importance in determining ALP
in the West African sub-region.

RESULTS AND DISCUSSIONS
Patterns of Agricultural Labour Produc-
tivity
The central theme of this study has been to
analyse the patterns and determinants of ag-
ricultural labour productivity and productiv-
ity growth in the West African sub-region,
and compare their cases with what obtains
elsewhere within the tropics. Table 2 pre-
sents the average agricultural GDP per eco-
nomically active person employed in the ag-
ricultural sector in each decade between
1970 and 2004. It reveals that as much as
eight of the 16 West African countries had
average labour productivities that were lower
during 2000-2004 period,
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than the average they started with during
the 1970s. These include Cote d’lvoire,
Gambia, Ghana, Guinea-Bissau, Liberia,
Niger, Senegal and Togo. It therefore im-
plies that an average farmer in these coun-
tries was poorer in 2000-2004 than they
were during the 1970s. Similar evidence was
also found in the case of an average country
in the Central Africa sub-region and the
Caribbean, while the case in Eastern Africa
can only be described as stagnation.

Unlike the cases in the tropical sub-regions
in Africa, results on Table 2 show that sub-

stantial growth in labour productivity was
recorded by Malaysia in the South-east Asia,
Brazil in South America and by an average
country in Central America. Malaysia
(representing the case in South-east Asia)
consistently maintained the highest average
agricultural labour productivity in the tropi-
cal region over the entire four decade, while
Cote d’lvoire, and much lately Cape Verde
(2000-2004), maintained agricultural labour
productivity leadership in West Africa.

Table 1: Variables in the labour productivity model

Variable

Explanation / Measurement

Dependent Variable
ALP

Agricultural labour productivity measured as agricultural GDP per worker in

1990 US$

Explanatory Variables (a-priori sign)

TRADE (+)
GOVCON ()
SAVINGS (+)
IRRIGATION (+)
TRACTORS (+)

FERTILIZER (+)
MILITARY RULE (-)

ONEPARTY RULE (-)

HIGH LITERACY (+)

Degree of openness measures as aggregate exports plus imports expressed as a
percentage of the GDP (%)

Government consumption expressed as a percentage of the GDP (%)

Gross capital formation expressed as a percentage of the GDP

Proportion of agricultural area under irrigation (%)

Number of tractors in use per thousand of economically active population in
agriculture

Fertilizer use per thousands of workers (tonnes)

Dummy variable for military interference in governance, 1 if year of military rule
in the reference country, 0 if otherwise

Dummy variable for civilian dictatorship, 1 if country is a one party state in that

year, 0 if otherwise

Dummy variable for human capital, 1 if reference country had adult literacy rate
higher than 50% in 2004, O if otherwise

WAR (-) Dummy variable for incidence of war, 1 if the country was involved in civil war
or major conflict in the reference years, 0 if otherwise

ARID (-) Dummy variable for location of country predominantly within the arid region; 1
if arid region, O if otherwise

FRANCE (+/-) Dummy variable for colonial affiliation, 1 if France, 0 if otherwise

PORTUGAL (+/-) Dummy variable for colonial affiliation, 1 if Portugal, O if otherwise.

US (+/-) Dummy variable for colonial affiliation, 1 if US, 0 if otherwise.

Source: Data obtained from FAOSTAT (2006) and UNSTATS (2006) databases.
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Table 2: Trends in agricultural labour productivity in West-Africa and other tropical

regions

Average Agricultural GDP per Worker (1990-US$)

Country / Region

1970s 1980s 1990s 2000-20004 1970-2004
Benin 233.98 361.19 540.57 710.42 417.62
Burkina Faso 281.67 297.37 316.54 365.33 306.39
Cape Verde 846.48 1,021.05 1,067.48 1,431.25 1,031.62
Cote d'lvoire 1,409.19 1,274.10 1,212.40 1,219.16 1,289.22
Gambia 282.64 233.58 196.63 230.93 236.83
Ghana 937.75 750.86 707.46 764.56 794.67
Guinea-Bissau 286.67 214.70 279.69 273.61 261.91
Guinea 195.63 198.62 208.28 24413 205.94
Liberia 807.02 645.44 248.65 453.27 553.65
Mali 300.48 279.20 331.65 352.68 309.53
Mauritania 496.61 475.18 555.91 577.35 517.25
Niger 327.54 356.29 297.03 292.69 322.92
Nigeria 625.25 571.61 721.18 868.07 666.25
Senegal 522.17 439.58 417.40 395.25 452.13
Sierra Leone 175.29 208.58 225.52 208.37 203.75
Togo 683.54 543.20 429.22 417.31 536.14
W. Afr. Average 525.74 491.91 484.72 536.52 506.61
Brazil 1,049.57 1,573.91 2,313.06 3,279.47 1,837.74
Caribbean 1,313.74 1,479.33 1,248.34 1,274.59 1,338.60
Central Africa 463.36 438.54 369.22 395.31 420.37
Central America 1,700.26 1,898.88 2,083.51 2,355.46 1,948.48
Eastern Africa 229.42 212.32 229.99 249.91 226.97
Malaysia 1,766.24 2,634.14 3,538.79 4,092.55 2,816.52

Source: Computed from data extracted from FAOSTAT database (2006) and UNSTATS database (2006)

Determinants of Agricultural Labour
Productivity

Having established the pattern of agricul-
tural labour productivity and productivity
growth in West African sub-region, it be-
comes necessary to identify variables that
enhance labour productivity and determine
their relative contributions. This objective
was achieved through the use of multiple
regression analysis. The results are summa-

rised on Table 3.

Examination of the diagnostic statistics re-
veals that the two variants of the multiple

regression equations performed quite well.
The F-statistics were significant at p<0.01,
while the adjusted R2? values show that ex-
planatory variables of the model explained
about 79 per cent of the variation in agricul-
tural GDP per worker in the study area be-
tween 1970 and 2003. Eleven out of the 15
explanatory variables were also found to be
statistically significant (p<<0.01).

The results agree, in most parts, with evi-
dence in growth accounting literatures (e.g.
FAO, 2000; Gutierrez, 2003). High literacy
rates, increased in shares of GDP saved/
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invested, increased tractor and fertilizer use
and increase in proportion of agricultural
land irrigated were revealed to be associated
with significant increases in agricultural la-
bour productivity; while military interven-
tion in governance and adoption of one
party state (civilian dictatorship) were re-
vealed to be significantly associated with
lower labour productivity in agriculture.
The results also show that colonial heri-
tage / affiliation of the countries as well as
shares of government consumption expen-
diture in the total GDP are also significant
determinants of labour productivity in West
African Agriculture. Countries that were
former colonies of France and Portugal,
such as Cote d'lvoire, Senegal, and Niger,
were revealed to be associated with signifi-
cantly higher agricultural labour productiv-
ity than the average country in the sub-

region just as higher government consump-
tion as a percent of GDP was revealed as
raising agricultural GDP per worker.

In terms of their relative importance, high
literacy rates was found to be the most im-
portant factor driving increased labour pro-
ductivity in West Africa. This was followed
by greater capital formation as well as in-
creased fertilizer and tractor use, while inci-
dence of one-party rule (civilian dictatorship)
was found to be the least important variable
among the variables that entered the final
estimating equation. Increased labour pro-
ductivity from increased fertilizer and tractor
use could probably be due to the efficiency
and increased marginal productivities of
these factors even when their use are kept
constant.

Table 3: Regression results on influence of various factors on labour productivity in

West African Agriculture

Full Regression

Step-wise Regression

Variable B T B T Entry Order
(Constant) 22.08 0.77 29.35 121

TRADE 0.24 1.23

GOVCON 2.77*** 5.83 2.69%** 5.87 7th
SAVINGS 4.59%** 4.79 5.25%** 6.38 2nd
IRRIGATION 14.43%** 3.57 15.90*** 4.09 5th
TRACTOR 193.54*** 741 206.57*** 8.42 4th
FERTILIZER 8.48*** 6.44 8.16%** 6.78 3rd
MILITARY RULE -91.36*** -5.32 -91.08*** -541 8th
ONE PARTY RULE  -47.49*** -2.66 -48.20*** -2.78 11th
HIGH LITERACY 386.61*** 18.00 386.77*** 19.06 1st
WAR 26.45 0.62

ARID 17.38 0.94

FRANCE 143.05%** 6.31 141.70%** 7.86 6th
PORTUGAL 148.14*** 3.83 140.16*** 4.06 9th
us -37.65 -1.21

Trend -2.28*** -3.08 -2.15%** -2.96 10th
F-value 140.28 191.92

Adj. R2 0.79 0.79

Source: Microsoft Encarta, 2005.

(p<0.01)
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A few of the evidence in this study contra-
dicts expectations in growth accounting lit-
eratures and/or evidence in some previous
similar studies most especially Majid
(2004)). According to him, theoretical and
empirical evidence suggest that higher de-
gree of openness, or open trade access,
(proxied by the TRADE variable) is ex-
pected to be significantly and positively as-
sociated ~ with  higher  productivity
(Grossman and Helpman, 1991; Edward,
1998; Majid, 2004). This is because higher
degree of openness is expected to allow
smaller countries to absorb technology de-
veloped in advanced nations at a faster rate,
and thus grows more rapidly (Gutierrez,
2003). Evidence on Table 3 shows however,
that coefficient of TRADE variable (export
plus import expressed as a proportion of
the GDP), though positive was not signifi-
cant. This is not unlikely to be a result of
the type of commodities traded in, and the
choice of trading partners. In Nigeria, for
example, statistics in CBN (2004) shows
that her export in 2004 was dominated by
crude oil (96.4 per cent) while the nation’s
import in the same year consisted largely of
consumer goods (46.2 per cent) and raw
materials (29.7 per cent). Meanwhile, most
of the nation’s imports were from the in-
dustrialised countries (55.3 per cent) and
the Asian Tigers (25.4 per cent), are based
in the temperate regions. It is thus, not
unlikely that commodities traded by most
West African countries are not those that
can benefit the farmers, either directly
through access to foreign markets or indi-
rectly through transfer of appropriate tech-
nologies.

Other important areas of departure of re-
sults in this study from evidence in previous
studies relates to the influence of propor-
tion of government consumption in the

GDP and fertilizer use. While Majid (2004),
against a-priori expectations, found coeffi-
cient associated with FERTILIZER to be
negative, statistically significant, and thus
difficult to interpret, results in Table 5 found
significant role for increased access to fertil-
izer use in West African agriculture. Simi-
larly, while coefficient of GOVCON (i.e.
proportion of government consumption in
the GDP) was found to be negative and in-
significant in Majid (2004), results on Table 5
reveal the coefficient of GOVCON is posi-
tive and statistically significant. These results
are in line with a-priori expectations, given
that increased fertilizer use is expected to
enhance yield and therefore, raise farm in-
come and labour productivity. Governments
fiscal operations, where appropriately fo-
cused, are also expected to raise labour pro-
ductivity if it enables farmers to gain access
to Dbetter infrastructure, better health ser-
vices, and other institutional supports.

SUMMARY AND

CONCLUSION
This study analyzed the pattern and determi-
nants of agricultural labour productivity
among countries in West African Sub-region.
The main findings may be summarised as
follows:

Eight of the sixteen West African countries
had average labour productivities that were
lower during 2000-2004 period, than the av-
erage they started with during the 1970s.
These include Cote d’lvoire, Gambia,
Ghana, Guinea-Bissau, Liberia, Niger, Sene-
gal and Togo.

Regression analyses reveals that labour pro-
ductivity in West African agriculture is posi-
tively affected by higher degree of openness,
increased in capital formation, increased
tractor and fertilizer use, more irrigation, and
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better educated workforce. However, mili-
tary intervention in governance, adoption of
one party state (civilian dictatorship) as well
as incidence of war lowers labour produc-
tivity.

In terms of the relative importance of the
labour productivity determinants, the study
found that higher education was the most
important factor, followed by higher capital
formation and increased fertilizer and trac-
tor use, while incidence of one-party rule
was found to be the least important variable
among the variables that entered the final
estimating equation.

Against the above findings, the study con-
cludes that substantial opportunities exist
for increased labour productivity growth
and income in West African agriculture.
The following recommendations are prof-
fered:

Governments in West Africa should inten-
sify their efforts in providing basic educa-
tion to their people. Adoption of free and
compulsory education, at least up to secon-
dary school level is particularly critical,
while efforts at promoting adult education
will be helpful.

Governments should provide support for
increased private sector participation in the
procurement and distribution of critical in-
puts like fertilizer, tractors services, etc.
Provision of subsidy and possibly increased
domestic production as against import,
would also be helpful in the delivery of
critical inputs to the farmers.

The present drive to promote peace and
prompt conflict resolution by ECOWAS
and African Union in the sub-region, as well
as promotion of popular (multi-party) de-
mocracy, should also be intensified to en-

sure equality of opportunities and access to
the nation’s resources.

In order to achieve better productivity of
labour in agricultural sectors of these coun-
tries, one should start looking for bottle-
necks of productivity. The Governments
should provide incentives or subsidies on
fertilizer and tractors in order to encourage
their use.
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