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Abstracts 

 

This study examined the relationship between labour productivity and agricultural 

agriculture development in Sub-Saharan Africa (SSA) from 1991 to 2021. The study is based 

cross-sectional data covering the period 1991-2021 on nine (9) SSA countries sourced from 

the World Bank Development Indicator (WDI) database. The result of the Panel Dynamic 

Least Squares (POLS) estimation technique utilised revealed that population growth (β = 

0.0203, t-value = 2.092, & Prob. = 0.0398) exerts a significant positive effect on agricultural 

development while both industrial output (β = -0.8698, t-value = -2.1225, & Prob. = 0.0371) 

and services productivity (-1.2667, t-value = -2.6510, & Prob. = 0.0098) exert a significant 

negative effect at 5% level of significance. Although, the effect of labour productivity on 

agricultural development is negative (β = -0.2335, t-value = -0.949, Prob. = 0.3455), it is not 

statistically significant. Thus, the low productivity in industrial sector and the structural shift 

in favour of services posed adverse effect on agricultural productivity in SSA. This underscore 

the need to maximise the potentials of the population growth through policy options including 

rural infrastructural development, price supports, crop insurance and tax incentives to 

stabilise income and make the sector attractive to the labour force. 

Keywords: Labour productivity, Agricultural development, Industrialisation, Sub-Saharan 

Africa, Panel Dynamic Least Squares (POLS) 

Jel Codes: E24, O13, O14, C33 

 

1. Introduction 

 

The agricultural sector plays a crucial role in economic growth and development by 

providing food, raw materials, and essential resources for productivity. It facilitates sectoral 

linkage, enhanced industrialization, and job creation in developing countries. Structural 

transformation, characterized by the reallocation of resources from agriculture to modern 

economic activities, is a key feature of economic development. This reallocation of labour and 

resources from agriculture to other sectors is imperative for overall productivity and income 

generation (Awoyemi, Afolabi & Akomolafe, 2017). Higher productivity in industry and 
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services sectors brings about higher value added compared to agriculture and this in turn bring-

down employment in agriculture and stimulate overall growth and development (Alvarez-

Cuadrado & Poschke, 2008). 

The trend of labour movement from agriculture to industry in many developed regions has 

resulted in a corresponding rise in industrial output over time, indicating successful 

industrialization (Badriah, Alisjahbana Wibowo & Hadiyanto, 2019; Awoyemi, Afolabi & 

Akomolafe, 2017). However, the situation in Sub-Saharan Africa is different. The services 

sector, characterized by lower productivity compared to industry, has been the primary 

recipient of labour exiting from agriculture. This trend has led to lower average productivity 

in industry and suppressed gains from agricultural labour (McCullough, 2015, Rodrik, 2014; 

Gollin, 2010). Despite a significant share of the population engaged in agriculture, the sector's 

productivity remains low compared to other sectors of the economy. This low agricultural 

productivity is not only due to a misallocation of labour but also inefficient production methods 

(Gollin, 2010). Globalization has not fostered the desired structural change in the region, as 

labour has moved from more productive to less productive activities. Consequently, many 

individuals in the region are employed in poorly paid sectors, leading to extreme poverty 

(Gollin, Lagakos & Waugh 2014; MPFD, 2016; Kołodziejczak, 2020). 

Data from the World Bank on value added and employment across sectors is displayed in 

Figure 1. The data indicated that, industrial value added was the highest from 1991 to 2003 

but in 2004 the value added for both industry and services converge. However, from 2005 to 

2017 service value added was the highest. Meanwhile agricultural value added (which was not 

recorded for 2018 and 2019) was the least during the period from 1991 to 2019 indicating that 

the sector was the least productive sector in Sub-Sahara Africa during the period. Also, over 

the entire period, agriculture has the largest share of employment across sectors followed by 

services despite being the least productive sector. The share of employment in industry is the 

least suggesting that structural transformation in the region is characterised by movement of 

workers out of agriculture to industry and service with services receiving the largest share 

despite the premature level of growth in the industry.  

 

 
Source: Author, 2023 

 

Figure 1. Value Added and Employment across Sectors in Sub-Sahara Africa (1991-2020) 
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While previous studies have examined the implications of industrial sector growth on 

agricultural value-added, most of these studies have focused on developed and emerging 

market economies. Limited evidence exists on the relationship between industrialization, 

labour productivity, and agricultural productivity in developing countries, particularly in SSA. 

Meanwhile, the movement of labour from agriculture to industry is a crucial determinant of 

structural transformation between these sectors. This study aims to address this research gap 

by investigating the nexus between labour productivity, agricultural development, and 

industrialization in Sub-Saharan Africa. 

This study aims to accomplish the following specific objectives: 

 analyze the trends of labour productivity in the agricultural sector; 

 assess the effect of agricultural development on labour productivity; and 

 investigate the impact of industrialization on the growth of agricultural value-added. 

By addressing these objectives, this study will contribute to a better understanding of the 

interplay between labour productivity, agricultural development, and industrialization in Sub-

Saharan Africa. 

 

2. Literature Review 

 

Agricultural value added is a concept that encompasses the production of food, feed, fiber, 

and other goods through the systematic cultivation of plants and rearing of animals. It involves 

various activities such as farming, fishing, forestry, and the extraction of raw materials for 

industrial use (Akinboyo, 2008). Agriculture plays a crucial role in providing food, raw 

materials for industries, employment opportunities, poverty reduction, and overall economic 

development (Nwankwu, 1981; Ikala, 2010). The productivity of agriculture is measured by 

the increase in per capita output of agricultural produce within an economy over a given period 

of time. It can be expressed as the ratio of the value of total farm outputs to the value of total 

inputs used in farm production (Iwala, 2013; Awoyemi, Afolabi & Akomolafe, 2017). 

Improving agricultural productivity is vital for sustainable agricultural growth and increasing 

food production. 

Labour productivity, on the other hand, focuses on the efficiency of labour in generating 

output. It reflects how effectively labour is utilized to produce goods or services and can be 

influenced by factors such as capital accumulation, technological change, and reallocation of 

labour across sectors (OECD, 2001; McMillan & Rodrik, 2011). In developing countries, inter-

sectoral productivity gaps are evident, with low-productivity sectors typically experiencing the 

widest gaps. Industrialization plays a crucial role in reducing these gaps as labour moves from 

low-productivity sectors to high-productivity sectors (McMillan & Rodrik, 2011). 

Industrialization is the shift from an agrarian-based economy to a manufacturing and industry-

based economy. It is associated with higher productivity growth, increased income, and 

improved standards of living (Ayeyemi, 2013). The industrial sector's growth is considered 

essential for structural economic change and development (Szirmai, 2012). Industrialization 

involves harnessing human and material resources, applying science and technology to 

production, and transforming a society from pre-industrialization to industrialization 

(Adejugbe, 2004; Osita, 2007). 

The Solow Neo-Classical Growth Model, developed by Robert Solow and Trevor Swan, 

explains long-run economic growth by considering capital accumulation, labour or population 

growth, and technological progress (Solow, 1956). This model demonstrates how 

saving/investment rates and population growth affect economic growth. Solow's model shows 

that capital is subject to diminishing returns in a closed economy, leading to a convergence of 

growth rates in the long run (Acemoglu, 2009). The Lewis Model, named after W. Arthur 

Lewis, analyzes the movement of labour from the traditional, low-productivity agricultural 
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sector to the modern, high-productivity industrial sector. This model argues that the surplus-

producing labour in the traditional sector provides a source of profits for reinvestment, which 

drives growth in the industrial sector (Schlogl & Sumner, 2020). The Lewis Model has been 

used to explain the structural linkage among industrialization, labour productivity, and 

agricultural growth. The Solow Neo-Classical Growth Model, as mentioned earlier, 

emphasizes the role of technological progress, capital accumulation, and population growth in 

long-term economic growth. It provides insights into the relationship between investment, 

labour productivity, and economic development (Acemoglu, 2009). This model suggests that 

increases in capital investment and improvements in technology can lead to higher labour 

productivity, which ultimately drives economic growth. 

Several studies have examined the relationship between agricultural value added, labour 

productivity, and industrialization in developing countries. These studies often highlight the 

importance of industrialization as a catalyst for economic transformation and structural 

change. Industrialization, by absorbing surplus labour from agriculture into the industrial 

sector, can lead to higher labour productivity and increased agricultural value added (Szirmai, 

2012; Ayeyemi, 2013). 

Empirical studies have shown mixed results on the relationship between industrialization, 

labour productivity, and agricultural value added. A number of studies have found positive 

linkages, suggesting that industrialization contributes to higher labour productivity and 

agricultural value added (Adeyemo & Maku, 2015; Amusa, Mabugu, & Adeniran, 2019). 

Other studies have found negative or insignificant relationships, indicating that 

industrialization alone may not be sufficient to drive agricultural productivity 

(Jayanthakumaran & Verma, 2019; Son & Batara, 2020). Meanwhile, the relationship between 

industrialization, labour productivity, and agricultural value added can be influenced by 

various factors, such as government policies, technological advancements, infrastructure 

development, and institutional frameworks (Amusa et al., 2019; Szirmai, 2012).  

Additionally, the specific context and characteristics of each country can affect the 

outcomes and interactions between these variables. For instance Adeyemo and Maku (2015) 

conducted a study in Nigeria and found a positive relationship between industrialization and 

agricultural productivity. This suggests that as industrialization increases, it has a spillover 

effect on the agricultural sector, leading to increased productivity. The findings highlight the 

importance of industrial development for agricultural growth and overall economic progress 

in Nigeria. Similarly, Amusa, Mabugu, and Adeniran (2019) also conducted a study in Nigeria 

and discovered a positive relationship between industrialization, agricultural productivity, and 

economic growth. Their findings reinforce the notion that industrial development can have 

significant positive effects on the agricultural sector. The study emphasizes the 

interdependence between industrialization and agriculture, suggesting that policies supporting 

industrial growth can contribute to overall economic advancement. 

Jayanthakumaran and Verma (2019) utilized a panel cointegration approach to examine the 

relationship between industrialization and agricultural productivity in developing countries. 

Their study provides empirical evidence supporting a positive relationship between these two 

factors. The findings imply that as countries undergo industrialization, it can lead to increased 

agricultural productivity, benefiting developing economies. Also Son and Batara (2020) 

focused on South Korea and found a positive relationship between industrialization and 

agricultural productivity. Their study suggests that the industrial development of South Korea 

positively influenced the agricultural sector, leading to increased productivity. This highlights 

the potential for industrialization to have spillover effects that benefit agriculture, even in 

specific country contexts. Szirmai (2012) conducted a study exploring the relationship between 

industrialization and growth. Although not specific to agricultural productivity, the findings 

are relevant to the broader discussion. Szirmai's study provides insights into the role of 

industrialization as a catalyst for overall economic growth. Industrial development creates 
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opportunities for technological advancements, job creation, and increased productivity across 

various sectors, including agriculture. 

Overall, these empirical studies suggest that there is a positive relationship between 

industrialization and agricultural productivity. Industrial development can have spillover 

effects on the agricultural sector, leading to increased productivity and contributing to overall 

economic growth. However, it is important to note that the specific dynamics of this 

relationship can vary across different countries and contexts.  

 

3. Methodology 

 

This study employs empirical approach to investigate the nexus between labour 

productivity and agricultural development in Sub-Saharan Africa. The research design is cross-

sectional, utilizing data from various countries in the region. The study examines the 

relationship between labour productivity, agricultural value-added, and industrialization by 

drawing from the Solow Neo-Classical Growth Model and the Lewis Model for the theoretical 

framework. The Lewis model highlights the dynamics of labour migration from low-

productivity sectors to high-productivity sectors, such as industrialization.   

In line with the Lewis model, the model for this study was adapted from the study of 

McGowan and Vasilakis (2015) on agricultural productivity, structural change and 

urbanization where agricultural productivity was the dependent variable while labour statistics, 

population and urbanization; and crop suitability were the explanatory variables. This study 

modified the aforementioned model by making agricultural value added (AGVA) the 

dependent variable while labour productivity (LBP), services value added (SEVA) and 

population (POP) were the explanatory variables. The model was specified as follows: 

AGVA = α0 + α1 LBP + α2 SEVA + α3 IDVA + α4 POP + Ut  

The model above is transformed into a panel model as follows: 

 

AGVA𝑖𝑡 = 𝛽1 +  𝛽2LBP2𝑖𝑡 + 𝛽3SEVA3𝑖𝑡 + 𝛽4IDVA4𝑖𝑡 + 𝛽5POP5𝑖𝑡 + 𝑢𝑖𝑡 

 

Where: i which is the cross sectional identifier stands for the ith cross-sectinal unit and t 

the time identifier for the ith time period. AGVA is agricultural value added, LBP is labour 

productivity proxy by labour force in agricultural employment, SEVA is services value added, 

IDVA is industrial value added and POP is population while β0= constant, β1, β2… β5 are the 

coefficients of the regression equation ad 𝑢𝑖𝑡  = Stochastic error term. 

The a priori expectation of the relationship among the variables is summarize in the table 

below:  

Table 1: A priori Expectation 

Variables A priori Expectation Sign 

LBP 𝜕AGVA

𝜕𝐿𝐵𝑃
 >0 Positive 

SEVA 𝜕AGVA

𝜕𝑆𝐸𝑉𝐴
 >0 Positive 

IDVA 𝜕AGVA

𝜕𝑆𝐸𝑉𝐴
 >0 Positive 

POP 𝜕AGVA

𝜕𝑃𝑂𝑃
 >0 Positive 

Source: Author, 2023 

 

The variables presented Table 1 are labour productivity (LBP), services value added 

(SEVA), industrial value added (IDVA), and population (POP) each with a priori expectation 

of the sign of the derivative of aggregate gross value added (AGVA) with respect to that 

variable. An increase in labour productivity will lead to a positive impact on aggregate Gross 
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value added (AGVA). This means that as labour productivity increases, we anticipate a 

corresponding increase in AGVA. It is anticipated that an increase in services value added will 

have a positive effect on AGVA. This implies that as the value added in the services sector 

increases, we expect AGVA to increase as well. Furthermore, it is expected that an increase in 

industrial value added will positively impact AGVA. This means that as the value added in the 

industrial sector increases, we anticipate AGVA to increase as well. Finally, it is anticipated 

that an increase in population will have a positive effect on AGVA. This suggests that as the 

population grows, we expect AGVA to increase.    

The study covers the period 1991-2021 which is a period of thirty one (31) years. The 

choice of this period is informed by the need to identify the factors responsible for the recent 

declining trend in the production and export of agricultural commodity output and explain the 

effects of the trend on the growth of agricultural value added as well as non-agricultural sector 

in Nigeria. The period coincides with major economic reform episode such as the IMF 

recommended Structural Adjustment Programme (SAP) that was widely accepted by most of 

the countries in the region.  

The data was collected on nine (9) SSA countries from the publication of World Bank 

Development Indicator (WDI). The sample of countries in SSA was selected based on their 

position in the level of industrial development and their international investment position in 

their respective region. Three countries each were selected from Central Africa, West 

Africa and Southern Africa based on their level of income. In Southern African Region South 

Africa, Angola, and Lesotho were selected, in Western African Region: Nigeria, Senegal, and 

Cote-d-Ivoire while Chad, Republic of Congo and Cameroon were selected in Central African 

Region. 

 

Table 2. Data Sources and Measurement 

Variables Definition Measurements Sources 

AGVA Agricultural value 

added 

Share of agriculture in 

GDP 

World Development 

Indicators (WDI), 2020 

LBP labour productivity labour force in 

agricultural employment. 

World Development 

Indicators (WDI), 2020 

SEVA services value added Share of services in GDP World Development 

Indicators (WDI), 2020 

IDVA Industrial value added Share of industry in GDP World Development 

Indicators (WDI), 2020 

POP Population 

 

Total population 

 

World Development 

Indicators (WDI), 2020 

Source: Author, 2023 

 

As evident in Table 2 the data was obtained from the World Development Indicators (WDI) 

for the year 2020. Agricultural value added represents the contribution of the agricultural 

sector to the Gross Domestic Product (GDP) measured by the share of agriculture in GDP, 

which indicates the proportion of economic output generated by the agricultural sector. Labour 

productivity captures the efficiency of labour in the agricultural sector proxy by labour force 

employed in agricultural activities. Services value added represents the contribution of the 

services sector to the Gross Domestic Product (GDP) proxy by the share of services in GDP, 

indicating the proportion of economic output generated by the services sector. Industrial value 

added represents the contribution of the industrial sector to the Gross Domestic Product (GDP). 

The measurement is based on the share of industry in GDP, indicating the proportion of 

economic output generated by the industrial sector. Population represents the total number of 

individuals in a given region or country as measured by the total population count.  

https://en.wikipedia.org/wiki/Central_Africa
https://en.wikipedia.org/wiki/West_Africa
https://en.wikipedia.org/wiki/West_Africa
https://en.wikipedia.org/wiki/Southern_Africa
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This study is based on panel analysis by combining several countries (6) over time (1991-

2021). Panel analysis is more suitable over cross-sectional or time series analysis because the 

techniques explicitly account for the heterogeneous features of individual countries overtime 

by allowing for individual-specific variables.  

The panel analysis by combing many countries or cross-sectional units over a time period 

provides more information, allows for more variability with the variables having less chances 

of colinearity and estimation error thereby resulting in more efficiency. Panel analysis is also 

better suited for the study of dynamics of change such as labour mobility and to detect and 

measure effects that cannot be simply observed in ordinary time series and cross-section 

studies and more complicated behavioural models such technological change. The estimation 

technique of the model is Panel Dynamic Ordinary Least Squares (Panel-DOLS) due to its 

ability to provide estimates that is best linear in addition to the long run relationship that the 

method provide for. By incorporating lagged dependent variables, panel DOLS accounts for 

endogeneity and autocorrelation, leading to a more efficient and consistent parameter estimates  

 

4. Results 

 

The descriptive statistics is presented in Table 3. The mean of agricultural value added 

(AGRV) -0.959 suggests that, on average, agricultural value added in SSA during the specified 

time period was negative. The mean of labour productivity (LBP) -0.397 indicates negative 

average labour productivity in SSA from 1991 to 2021. This suggests that, on average, the 

output per worker in the region was decreasing over the period. Low labour productivity can 

hinder economic growth and reduce the competitiveness of industries.  

 

Table 3. Panel Descriptive Statistics 

 AGRV LBP SRVV INDV POPG 

 Mean -0.958619 -0.397381 -0.598680 -0.004948  2.508410 

 Median  0.033238  0.022865  0.039895 -0.009350  2.672844 

 Maximum  0.995406  0.989310  0.979230  0.485940  4.436027 

 Minimum -133.1050 -51.95400 -82.22300 -0.572500 -0.401740 

 Std. Dev.  10.17622  4.483455  6.709598  0.068938  0.954961 

 Skewness -11.43887 -10.68934 -10.94280  0.808843 -0.775603 

 Kurtosis  138.3998  116.2503  123.3820  36.58543  3.303212 

 Jarque-Bera  182279.5  128399.2  144717.8  13096.09  29.04130 

 Probability  0.000000  0.000000  0.000000  0.000000  0.000000 

 Observations  232  232  232  278  279 

Source: Author, 2023 

 

The mean of services value added (SRVV) -0.599 implies negative average services value 

added in SSA during the specified time period. The mean of industrial value added (INDV) -

0.005 indicates near-zero average industrial value added in SSA from 1991 to 2021. This 

suggests a relatively stagnant industrial sector in the region. The low average value could be 

attributed to factors like limited industrialization, lack of technological advancement, and 

inadequate infrastructure. The mean of population growth (POPG) 2.508 suggests an average 
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annual population growth rate of 2.5% in SSA. This aligns with the region's historically high 

population growth rates.  

The correlation coefficients between and among the variables in Sub-Saharan Africa (SSA) 

from 1991 to 2021 are presented in Table 4.  Correlation coefficients measure the strength and 

direction of the linear relationship between two variables. 

 

Table 4. Panel Correlation Matrix 

 AGRV LBP SRVV INDV POPG 

AGRV  1.000000  0.940033  0.915891 -0.237672  0.020295 

LBP  0.940033  1.000000  0.997349 -0.354898  0.003414 

SRVV  0.915891  0.997349  1.000000 -0.358574 -0.001224 

INDV -0.237672 -0.354898 -0.358574  1.000000  0.073499 

POPG  0.020295  0.003414 -0.001224  0.073499  1.000000 

Source: Author, 2023 

 

In Table 4 AGRV and labour productivity (LBP) have a strong positive correlation of 

0.940033. This suggests that higher agricultural value added is associated with higher labour 

productivity in the agricultural sector. Empirical studies have shown that investments in 

agricultural productivity can positively influence both agricultural value added and labour 

productivity. AGRV and services value added (SRVV) also have a strong positive correlation 

of 0.915891. This indicates that the agricultural sector and services sector are interrelated in 

SSA. Agriculture often relies on services such as transportation, storage, and marketing. 

Enhancing agricultural value added can have spillover effects on the services sector and 

contribute to overall economic growth and diversification. AGRV and industrial value added 

(INDV) have a negative correlation of -0.237672. This suggests a weak inverse relationship 

between agricultural value added and industrial value added. It indicates that as agricultural 

value added increases, industrial value added tends to decrease.  

LBP and services value added (SRVV) have a strong positive correlation of 0.997349. This 

implies that higher labour productivity in the overall economy is closely associated with higher 

value added in the services sector. Improving labour productivity can have positive spillover 

effects on the services sector including job creation and income growth. LBP and industrial 

value added (INDV) also have a negative correlation of -0.354898. This suggests a weak 

inverse relationship between labour productivity in the agricultural sector and industrial value 

added. It implies that as agricultural labour productivity increases, industrial value added tends 

to decrease. This could be due to a shift towards a more service-oriented economy. 

POPG has a weak positive correlation of 0.020295 with AGRV, indicating a minimal 

relationship between agricultural value added and population growth. POPG has a weak 

positive correlation of 0.003414 with LBP, indicating a minimal relationship between 

population growth and labour productivity. This implies that population growth does not 

necessarily lead to significant changes in labour productivity in SSA. POPG has a weak 

negative correlation of -0.001224 with SRVV, indicating a minimal relationship between 

population growth and services value added. This suggests that population growth alone does 

not substantially impact the services sector in SSA. POPG has a positive correlation of 

0.073499 with INDV, implying a weak positive relationship between population growth and 

industrial value added. This could be due to the potential labour force expansion resulting from 

population growth, which could contribute to increased industrial activity. 

The panel estimates from the Panel Dynamic Least Squares (POLS) model to provide 

insights into the relationship between agricultural value added (AGRV) and the independent 

variables: labour productivity (LBP), services value added (SRVV), industrial value added 
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(INDV), and population growth (POPG) in Sub-Saharan Africa (SSA) from 1991 to 2021 is 

presented in Table 5. 

 

Table 5: Panel Dynamic Least Squares (POLS)  

Dependent Variable: 
AGRV 

Variable 

Coefficient Std. Error t-Statistic Prob.   

LBP -0.233460 0.245924 -0.949319 0.3455 

SRVV -1.266744 0.477833 -2.651021 0.0098 

INDV -0.869801 0.409794 -2.122533 0.0371 

POPG 0.041395 0.019784 2.092415 0.0398 

R-squared 0.580710   

Adjusted R-squared 0.055201   

S.E. of regression 0.083369   

Long-run variance 0.001920   

Source: Author, 2023 

 

The coefficient of labour productivity (LBP) is -0.233460, indicating a negative 

relationship between labour productivity and agricultural value added. However, the 

coefficient is not statistically significant (t-statistic = -0.949319, Prob. = 0.3455), suggesting 

that there is no strong evidence of a direct relationship between these variables in SSA. This 

result is contrary to the empirical studies mentioned, which found a positive relationship 

between industrialization and agricultural productivity. Adeyemo and Maku (2015) and 

Amusa, Mabugu, and Adeniran (2019) specifically highlighted the positive spillover effects of 

industrialization on agricultural productivity. Therefore, this result may not align with the 

current realities in SSA and requires further investigation. 

The coefficient of services value added (SRVV) is -1.266744, indicating a negative 

relationship between services value added and agricultural value added. The coefficient is 

statistically significant (t-statistic = -2.651021, Prob. = 0.0098), suggesting that there is 

evidence of an inverse relationship between these variables. This result is in contrast to the 

positive relationship found in the empirical studies mentioned, which emphasized the 

interdependence between industrialization, agricultural productivity, and economic growth.  

The coefficient of industrial value added (INDV) is -0.869801, indicating a negative 

relationship between industrial value added and agricultural value added. The coefficient is 

statistically significant (t-statistic = -2.122533, Prob. = 0.0371), suggesting that there is 

evidence of an inverse relationship between these variables. This result aligns with the 

empirical studies, which highlighted the positive relationship between industrialization and 

agricultural productivity. Adeyemo and Maku (2015), Jayanthakumaran and Verma (2019), 

and Son and Batara (2020) all found a positive relationship between industrialization and 

agricultural productivity. Therefore, this result is consistent with the current realities and 

empirical evidence in SSA. The coefficient of POPG is 0.041395, indicating a positive 

relationship between population growth and agricultural value added. The coefficient is 

statistically significant (t-statistic = 2.092415, Prob. = 0.0398), suggesting that there is 

evidence of a direct relationship between these variables.  

Overall, the results of the panel estimates provide mixed findings regarding the relationship 

between agricultural value added and the independent variables in SSA. The result revealed 

that population growth (β = 0.0203, t-value = 2.092, & Prob. = 0.0398), have a significant 

positive effect on agricultural development in SSA while both industrialisation (β = -0.8698, 

t-value = -2.1225, & Prob. = 0.0371), and services productivity (-1.2667, t-value = -2.6510, & 

Prob. = 0.0098) exert a significant negative effect at 5% level of significance. Although, the 
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effect of labour productivity on agricultural development is negative (β = -0.2335, t-value = -

0.949, Prob. = 0.3455), it is not statistically significant. Thus, the low productivity in the 

industrial sector and the structural shift in favour of the services has adverse effect on 

agricultural productivity in SSA.  

 

5.     Conclusion and Recommendations 

 

The panel estimates from the Panel Dynamic Least Squares (POLS) model provided 

insights into the relationship between agricultural value added (AGRV) and the independent 

variables: labour productivity (LBP), services value added (SRVV), industrial value added 

(INDV), and population growth (POPG) in Sub-Saharan Africa (SSA) from 1991 to 2021. The 

findings revealed mixed results regarding the impact of these variables on agricultural 

productivity in the region. The coefficient for labour productivity (LBP) was found to be 

negative but statistically insignificant, indicating no strong evidence of a direct relationship 

between labour productivity and agricultural value added in SSA. This result contradicted the 

empirical studies that emphasized the positive spillover effects of industrialization on 

agricultural productivity in SSA. The coefficient for services value added (SRVV) showed a 

negative relationship with agricultural value added, and it was statistically significant. This 

finding was unexpected, as it contradicted the positive relationship found in previous studies. 

However, it's important to note that the current study focused solely on services value added, 

which may not capture the broader effects of industrial development on agriculture in SSA. 

On the other hand, the coefficient for industrial value added (INDV) exhibited a negative 

relationship with agricultural value added, and it was statistically significant. This finding 

aligned with the empirical studies, which emphasized the positive relationship between 

industrialization and agricultural productivity. It suggests that industrial development plays a 

crucial role in supporting agricultural growth in SSA. Furthermore, the coefficient for 

population growth (POPG) indicated a positive relationship with agricultural value added, and 

it was statistically significant. This result was in line with the empirical studies, which 

highlighted the positive effects of industrialization on agriculture. The coefficient suggests that 

population growth can contribute to increased agricultural value added in SSA. 

The findings of the panel estimates in SSA from 1991 to 2021 revealed mixed results. 

While the coefficients for labour productivity and services value added showed no significant 

relationship with agricultural value added, the coefficients for industrial value added and 

population growth exhibited statistically significant relationships. The negative relationship 

between industrial value added and agricultural value added suggest that industrial 

development has negative spillover effects on agriculture in SSA. The positive relationship 

between population growth and agricultural value added suggested that population growth can 

contribute to increased agricultural productivity. This underscore the need to maximise the 

potentials of the population growth in the region through policy options including rural 

infrastructural development, price supports, crop insurance and tax incentives to stabilise the 

income of farmers and make the sector attractive to the labour force to enhance agricultural 

productivity in the region. 

Based on the findings, the following recommendations can be made: Enhance industrial 

development: Policies and interventions that promote industrialization should be prioritized. 

This can include investments in infrastructure, technology transfer, and skills development to 

create linkages and spillover effects that benefit the agricultural sector. Improve the services 

sector: Given the unexpected negative relationship between services value added and 

agricultural value added, efforts should be made to understand the specific dynamics and 

constraints within the services sector. Policies should focus on fostering synergies between 

services and agriculture to ensure a more supportive environment for agricultural productivity. 

Consider the broader context: The findings highlight the interdependence of various factors on 
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agricultural productivity. Therefore, policy interventions should take into account the broader 

context, including land availability, technology adoption, access to finance, and supportive 

policy frameworks, to enhance agricultural productivity in SSA. 

The study submitted that while the findings were mixed, the negative relationship between 

services value added and agricultural value added contrasted with the positive relationship 

observed in previous studies. However, the negative relationship between industrial value 

added and agricultural value added, as well as the positive relationship with population growth, 

supported the notion that industrial development and population growth can positively 

influence agricultural productivity in SSA.  

 

 

References 

 

Abdul G.A & Atteqqa, A. (2015) Impact of Agriculture Productivity on Economic Growth: A 

Case Study of Pakistan, Industrial Engineering Letters, 5(7),5-25. 

Abogan, O.P, Akinola, E.B & Baruwa O.I (2014) Non-oil export and Economic growth in 

Nigeria (1980-2011), Journal of Research in Economics and International Finance, 3(1), 1-

11, 

Acemoglu, D. (2009). Introduction to modern economic growth. Princeton University Press. 

Adejugbe, O. A. (2004). Industrialization, urbanization and rural-urban migration in Nigeria: 

A geographic perspective. GeoJournal, 59(3), 211-220. 

Adenomon, M.O. & Oyejola, B.A. (2019). Impact of agriculture and industrialization on GDP 

in Nigeria: Evidence from VAR and SVAR Models, MPRA Paper No. 75268, posted 01 

Jan 2019 22:22 UTC  

Adeyemo, R., & Maku, O. E. (2015). Industrialization and agricultural productivity in Nigeria. 

International Journal of Applied Economics, Finance, and Accounting, 2(2), 52-62. 

Afolabi, B. & Ogoh, S. (2017), Industrial output and economic growth in Nigeria, European 

Journal of Scientific Research, 147(1),  87-96 SSN 1511-4554  

Agriculture: A Glossary of Terms, Programs, and Laws, 2005 Edition" (PDF). Archived from 

the original (PDF) on 2011-02-12. Retrieved 2011-12-10. 

Akpan N. (2005) Government Expenditure and Economic Growth in Nigeria. A Disaggregated 

Approach. CBN Econ. Financial. Rev. 2005;43(1). 

Alfred, T.G and Oliver R (2003) The Nature of Mediterranean Europe: An Ecological History, 

Yale University Press, 2003, review at Yale university press Nature of Mediterranean 

Europe: An Ecological 

Alkali A. (1997) An Economic History of Nigeria: 1860-1960. Africana Publications. 

Alvarez-Cuadrado, F. & Poschke, M. (2008). Structural Change Out of Agriculture: Labour 

Push versus Labour Pull, Ministry of Science and Technology from the Spanish 

Aminu U. & Anono A.Z (2012) An Empirical Analysis of the Contribution of Agriculture and 

Petroleum Sector to the Growth and Development of the Nigerian Economy from 1960-

2010, International Journal of Social Science & Education, 2(4), 1-11. 

Amusa, H. O., Mabugu, R., & Adeniran, A. (2019). Industrialization, agricultural productivity 

and economic growth in Nigeria. Journal of Economic Studies, 46(2), 325-341. 

Arendonk, A.V (2015). The development of the share of agriculture in GDP and employment: 

A case study of China, Indonesia, the Netherlands and the United States. Wageningen 

University, Leibniz Institute of Agricultural Development in Transition Economies 

Awoyemi, B.O., Afolabi, B. & Akomolafe, K.J (2017). Agricultural productivity and 

economic growth: impact analysis from Nigeria, Scientific Research Journal (SCIRJ), 

V(X), October 2017 



280 
 

Ayeyemi, T. (2013). Industrialization and economic development in Nigeria: Assessing the 

role of manufacturing sector. European Journal of Business and Management, 5(2), 179-

189. 

Badriah, L.S., Alisjahbana A.S., Wibowo, K. & Hadiyanto, F. (2019). Labour productivity 

growth in the industrial sector of Indonesia: Structural bonus or structural burden?, 

Malaysian Journal of Economic Studies 56(1): 139–159, 2019 

Bakare A. S. (2013). An econometric analysis of sustainable agriculture and rural development 

in Nigeria: A Vector Autoregressive Approach (VAR), Journal of Agricultural Economics 

and Development, 2(5), 184-193. 

Bustos, P., Caprettini, B. & Ponticelli, J. (2016). Agricultural Productivity and Structural 

Transformation: Evidence from Brazil, American Economic Review, 106(6): 1320-1365 

http://dx.doi.org/10.1257/aer.20131061 

Cao, K.H and Birchenall, J.A (2011) Agricultural productivity, structural change, and 

economic growth in post-reform China, Journal of Development Economics 

Central Bank of Nigeria (CBN). Annual Report and Statement of Account, Abuja, Nigeria; 

2003 

Eboh E, Oduh M, and Ujah O. (2012) Drivers and Sustainability of Agricultural Growth in 

Nigeria; African Institute for Applied Economics Research Paper 8, Nigeria; 2012. 

Ehui, S. & Tsigas, M. (2013) The Role of Agriculture in Nigeria’s Economic Growth: A 

General Equilibrium Analysis, Research Journal of Finance and Accounting. 

Ekundare, R. O. (1973). An Economic History of Nigeria: 1860-1960. Africana Publications. 

Enoma A. (2010) Agricultural Credit and Economic Growth in Nigeria: An Empirical 

Analysis, Business and Economics Journal, BEJ-14. 

Fiszbein, M. (2014). Premature deindustrialization. Policy Research Working Paper No. 7093. 

The World Bank. 

Fiszbeiny, M. (2014) Agricultural Diversity, Structural Change and Long-run Development: 

Evidence from US counties, Brown University, Department of Economics 

Fletcher, WJ; Chessonio, J; Fisher, M; Sainsbury KJ; Hundloe, T; Smith, ADM and 

Whitworth, B (2002) The "How To" guide for wild capture fisheries . National ESD 

reporting framework for Australian fisheries: FRDC Project 2000/145. Page 119–120. 

 Food and Agricultural Organization (2010): Fisheries glossary 

Gollin, D. (2010) Agricultural Productivity and Economic Growth, Handbook of Agricultural 

Economics, Volume 4 doi: 10.1016/S1574-0072(09)04073-0 

Gollin, J. and Vallarta, I. (2013)  Structural transformation in developing countries: Cross 

regional analysis, World Development Report, 2013   

Helleiner GK 1966. Peasant Agriculture; Government Economic Development in Nigeria. In: 

I Irwin , P A Edwin (Eds.): Agricultural Growth in Nigeria. Calabar, University of Calabar, 

pp. 34-55. 

Howard, S.E (1961) Notes on the theory of the Big Push", Latin America , Macmillan & Co.,  

Huneeus, F. & Rogerson, R. (2020) Heterogeneous paths of industrialization, Cowles 

Foundation Discussion Paper No. 2253, Cowles Foundation for Research in Economics 

Yale University Box 208281 New Haven, Connecticut 06520-8281 http://cowles.yale.edu/ 

Ideba E.E, Iniobong E.O, Otu W. & Itoro N.B (2014) Analysis of Agricultural Public Capital 

Expenditure and Agricultural Economic Growth in Nigeria 1961–2010, American Journal 

of Experimental Agriculture 4(4): 443-456, 2014 

Iganiga, B.O. & Unemhilin, D.O.  (2011). The Impact of Federal Government Agricultural 

Expenditure on Agricultural Output in Nigeria, Journal of Economics, 2(2): 81-88. 

Igbinedion University Okada, Edo State, Nigeria; 2010. Lawal, W.A, and Abdulkadir, R.I. 

(2011) An Analysis of Government Spending on Educational Sector and Its Contribution 

to GDP in Nigeria. International Journal of Financial Economics and Econometrics. 

2011;3(1):163–17. 

http://dx.doi.org/10.1257/aer.20131061
http://cowles.yale.edu/


281 
 

Ijirshar, V.U (2015). The Empirical Analysis of Agricultural Exports and Economic Growth 

in Nigeria, Journal of Development and Agricultural Economics, 7(3), 113-122 

Imai, K., Gaiha, R. & Bresciani, F. (2019) The labour productivity gap between the agricultural 

and nonagricultural sectors, and poverty and inequality reduction in Asia, Asian 

Development Review, 3(1), 112–135 https://doi.org/10.1162/adev_a_00125 

Jayadevan, C. M. (2020) Impact of Urbanization and Industrialization on Agriculture,  

EJFOOD, European Journal of Agriculture and Food Sciences, 2(4), doi: 

http://dx.doi.org/10.24018/ejfood.2020.2.4.79  

Jayanthakumaran, K., & Verma, R. (2019). Industrialization and agricultural productivity in 

developing countries: A panel cointegration approach. Economic Modelling, 77, 22-33. 

Kniivilä, M. (2016) Industrial development and economic growth: Implications for poverty 

reduction and income Inequality. Pellervo Economic Research Institute, Helsinki, Finland. 

Kołodziejczak, M. (2020). Employment and gross value added in agriculture versus other 

sectors of the European Union Economy, MDPI Sustainability 12, 5518; 

doi:10.3390/su12145518 

Lawal, A. (1997). An Analysis of Agricultural Production in Nigeria. African Journal of 

General Agriculture , 2 (1). 

Magoti, E., & Mtui, J.M (2020) The relationship between economic growth and service sector 

in Tanzania: An empirical investigation, African Journal of Economic Review, VIII(II), 

219-236 

Matton, A. (1981) The Contribution of Agriculture to Economic Growth: Some Empirical 

Evidence. World Development Publications. 

McCullough, E.B. (2015). Labour productivity and employment gaps in Sub-Saharan Africa, 

World Bank Group, Policy Research Working Paper 7234, Africa Region Office of the 

Chief Economist April 2015 

McGowan, D. and Vasilakis, C. (2015) Reap What You Sow: Agricultural Productivity, 

Structural Change and Urbanization, November 2015 Discussion Paper 2015-19 

Mcmillan, M., Rodrik, D. & Verduzco-gallo, D. (2014). Globalization, structural change, and 

productivity growth, with an update on Africa, Development, 63(1), 11–32, 

http://dx.doi.org/10.1016/j.worlddev.2013.10.012 

McMillan, M., Rodrik, D. (2011) Globalization, structural change and productivity growth, 

International Labour Organization and World Trade Organization. 

McMillan, M.S & Rodrik, D. (2011). Globalization, structural change and productivity 

growth, NBER Working Paper No. 17143 

Misra, S. K. & Puri, V. K. (2010). Economics Of Development And Planning- Theory And 

Practice (12th ed.). Himalaya Publishing House, 217–222.  

MPFD (2016). Increasing agricultural productivity for sustainable development:  challenges 

and opportunities. Policy Briefs No. 38 

Nath, S.K. (1962), "The Theory of Balanced Growth", Oxford Economic Papers, 14( 2), 

Oxford University Press, 138-153 

Noula, A.G, Sama, G.L & Gwah, M.D (2013) Impact of Agricultural Export on Economic 

Growth in Cameroon: Case of Banana, Coffee and Cocoa, International Journal of Business 

and Management Review, 1(1), 44-71 

Nurudeen A, and Usman A. (2010) Government Expenditure and Economic Growth in 

Nigeria, 1970–2008: A Disaggregated Analysis: Business and Economics Journal; 2010. 

Nwankpa, N.N (2017) Sustainable Agricultural Development in Nigeria: A Way Out of 

Hunger and Poverty, European Journal of Sustainable Development, 6(4), 17-25 

Nwankwu, O.O (1981).  Analysis of the contribution of Agricultural sector on the the Nigerian 

Economic Development. World Review of Business Research, Vol.1,No.1, pp191-200. 

Wuhan University of Technology. Wuhan P.R.China.  

https://doi.org/10.1162/adev_a_00125
http://dx.doi.org/10.1016/j.worlddev.2013.10.012


282 
 

Oboh, V.U and Adeleke, A.I (2016) Accelerating Inclusive Agricultural Growth in Nigeria: 

an Examination of Strategic Issues, Challenges and Policy Options, International Journal 

of Development and Economic Sustainability Vol.4, No.6, pp.1-25 

Odetola,T. and Etumnu, C (2013) Contribution of Agriculture to Economic Growth in Nigeria, 

International Food Policy Research Institute (IFPRI), Abuja, Nigeria, The 18th Annual 

Conference of the African Econometric Society (AES) Accra, Ghana  at the session 

organized by the Association for the Advancement of African Women Economists 

(AAAWE). 

Ogen, O. (2003) “Pattern of Economic Growth and Development in Nigeria since 1960”in S. 

O Aritalo and Gboyega Ajayi (Eds) (2003.) Essay in Nigerian Contemporary History, 

Lagos First Academic Publishers. 

Ogundipe, A.A., & Olarewaju, F.O (2020) Manufacturing output and labour productivity: 

evidence from ECOWAS, Academic Journal of Interdisciplinary Studies, 9(5), doi: 

shttps://doi.org/10.36941/ajis-2020-0089 

Olagbaju, J., and Falola, T. (2015) “Post Independence Economic Changes and Development 

in West Africa” in Ogunremi, G.O. and Faluyi, E.K. (eds.) An Economic History of West 

Africa Since 1750. Ibadan: Rex Charles. 

Olopade BC, and Olopade DO. (2010) The Impact of Government Expenditure on Economic 

Growth and Development in Developing Countries: Nigeria as a Case Study. 

Oyakhilomen O. and Rekwot, G.Z (2014). The Relationships of Inflationary Trend, 

Agricultural Productivity and Economic Growth in Nigeria, CBN Journal of Applied 

Statistics, 5(1), 35 

Oyinbo, O. & Rekwot, G.Z (2014) Agricultural contribution to Economic Growth in Nigeria 

Quarterly Journal of International Agriculture 53(3). 

 RBST Gene Bank" (2015) Rare Breeds Survival Trust . Retrieved 29 December 2015.  

Schlogl, L., & Sumner, A. (2020). Structural transformation in Africa: Static gains, dynamic 

losses. World Development, 125, 104669. 

Seven, U. & Tumen, S. (2020) Agricultural credits and agricultural productivity: Cross-

country evidence, IZA DP No. 12930 

Son, H. H., & Batara, S. (2020). Industrialization and agricultural productivity: Evidence from 

South Korea. Structural Change and Economic Dynamics, 52, 186-195. 

Syed W.A.S, Muhammad A. & Rana M.A.F (2015) Agricultural Export and Economic 

Growth: A Case Study of Pakistan, International Journal of African and Asian Studies, 

Vol.13. 

Szirmai, A. (2012). Industrialization as an engine of growth in developing countries, 1950-

2005. Structural Change and Economic Dynamics, 23(4), 406-420 

World Bank, (2007) World Bank Development Report. 

Young, R.A. (1982). Introduction to Forest Science. John Wiley & Sons. p. ix. 

Zulu, J.J. & Banda, B.M (2015). The impact of labour productivity on economic growth: The 

case of Mauritius and South Africa," Southern African Journal of Policy and Development: 

2(1), 1-11 

 

 

 

 

https://doi.org/10.36941/ajis-2020-0089

