 ABSTRACT
There is no gain saying in the crucial importance of high and sustainable economic growth, particularly in African countries. So also is the importance of countries using trade as an engine of growth, which is to be facilitated by identifying the possible lines of production for export market where the comparative advantage lies for the purpose of allocating a country’s resources accordingly. This informs the objective of the study which is to determine the comparative advantage of different lines of industrial production for export in Africa. To achieve this objective, the study’s theoretical background rests on the neo-classical theory-based growth accounting framework and Thirlwall’s (1979) theory on the role of industrial exports. Based on this, the study specified two panel economic growth equations and they are estimated with fixed effect (FE) estimation technique. The study therefore found that the greatest comparative advantage of African countries lies in the production of non-industrial goods (NIX) for export, followed by production for exports of non-manufacturing industrial goods (NMIX) while the country has neither a comparative advantage nor a comparative disadvantage in the production of manufactured goods (MX) for export. Based on these findings, policymakers should pursue a strategy aimed at improving the production of non-industrial goods for export in preference to production of non-manufacturing industrial goods for export and refrain from manufacturing in production for export market in order to promote economic growth in the short run and switch their policies in the long run, to focus on how to have comparative advantage in manufacturing by removing those obstacles that presently militate against the current lack of comparative advantage that is observed in the study, that could have contributed to the present lack of comparative advantage. 
Key words: FE, non-manufacturing industrial export, industrial export, non-industrial export and RE. 
1. INTRODUCTION
The importance of economic growth, which refers to a rise in the quantity and quality of goods and services produced and consumed within an economy over a period of time, cannot be overemphasised or blown out of proportion. This is premised on the fact that economic growth is the most potent instrument for reducing poverty and improving the quality of life, particularly in developing countries (United Nations Industrial Development Organization UNIDO, 2022). Policymakers often perceive industrial development to contribute to overall economic growth by promoting employment, generating export revenue, saving foreign exchange, substituting for imports, and having positive linkages with other sectors.
As a result, successive governments in Africa have contributed to industrial development by providing some level of infrastructure, protecting infant industries through imposition of high import duties on foreign goods, constructing industrial estates in order to reduce the problem of location of industries and establishing financial institutions to aid private enterprises. Also, inter-governmental organisations or bodies that African countries belong to have continued to formulate policy measures (such as the West African Common Industrial Policy, WACIP, that started in 2005 and is to last until 2030; the East African Industrialisation Policy, EAIPP, that started in 2012, and the Southern Africa Development Community, SADC, Industrialisation Strategy and Roadmap that started in 2015 and is to last until 2063) to achieve industrial growth and development (Bokosi, 2022). 
[bookmark: _GoBack]Despite the efforts contributed towards industrial development through these policies, Africa accounts for just 1.9 percent of global manufacturing, placing it at the bottom of the value chain. African economies continue to be overly dependent on raw commodities; in 2021, manufactured items accounted for only 11.04 percent of exports, while 55.6 percent of all imports were manufactured goods in the Western and Central region of Africa. The Eastern and Southern Africa region in 2022 accounted for manufactured export and manufactured import of 27.64 percent and 61 percent respectively. This disparity in trade takes money away from the continent. This is particularly problematic in nations when attempts at private sector-led economic diversification and change are threatened by a confluence of political unrest and institutional limitations. Because most nations have not produced enough jobs to employ the large number of young people, hundreds of thousands of them are forced to migrate abroad.
Following political independence, most African countries embarked on policies aimed at industrial development. With close to half of a century of such strategy, the time is ripe for a sort of stock-taking as to the extent to which the quest for economic growth has been attained through the pursuit of industrial development. If the evidence is that the goal has been attained, this would be a pointer to the continuance of the strategy and, if the goal has not been attained, this would signal the need to re-examine the implementation strategies which might have contributed to the policy somersault or to even re-examine the quest for industrial development itself as to whether it is worthwhile as a way of attaining the overall economic growth and development. Policymakers need to be guided on all these through articulated theoretical and, especially, empirical studies. Of course, there are several such Qaiser (2020), Lugina et al., (2022), Kilavuz and Topcu (2012), Marconi et al., (2016), Demir (2018) and Ikuemonisan et al. (2024) that reported varied findings. Also, to the best of the researcher’s knowledge, none of these mentioned earlier studies examined and compared the economic growth effects of industrial export, manufacturing export, non-manufacturing industrial exports and non-industrial exports. This prompts the present study that aims to investigate and compare the effects of industrial export, manufacturing export, non-manufacturing industrial exports and non-industrial exports on economic growth, as this will enable the identification of which of these lines of production for export that has given (and, by implication, that will give) African countries a comparative advantage in international trade. 
The rest of the paper is organised as follows: Section two is on the literature review, which starts with explanation of some relevant concepts, followed by a review of the related theories and ends with the review of the existing studies. Section three is on the research methodology, which contains a discussion of theoretical framework, model specification and estimation technique. Section four is on the nature, coverage, measurement and sources of the data as well as the presentation and evaluation of the empirical results. Lastly, Section five contains the conclusions and recommendations.

According to United Nations Industrial Development Organization, UNIDO (2022), industrialisation encompasses manufacturing and non-manufacturing activities (including the activities in the mining and quarrying sector; electricity, gas, steam and air-conditioning supply sector; and water supply, sewerage, waste management and remediation sector). Manufacturing refers to the processing of raw materials or parts into finished goods through the use of tools, human labor, machinery, and chemical processing (Scott, 2022). Non-manufacturing industrialisation encompasses the activities of mining and utilities sectors, which can further be divided into three parts, which are the mining and quarrying sector; electricity, gas, steam and air conditioning supply; and water supply, sewage, waste management and remediation activities (UNIDO, 2022). 
According to Encyclopaedia Britannica (2022), comparative advantage is an economic theory first developed by 19th-century British economist David Ricardo, that attributed the cause and benefits of international trade to the differences in the relative opportunity costs (costs in terms of other goods given up) of producing the same commodities among countries. Similarly, Reinhard (2012) demonstrated that if two countries capable of producing two commodities engage in the free market (with the assumption that the capital and labour do not move internationally), then each country will increase its overall consumption by exporting the good for which it has a comparative advantage while importing the other good, provided that there exist differences in labour productivity between both countries. Heckscher-Ohlin comparative advantage theory asserts that differences in comparative advantage come from differences in factor abundance and in the factor intensity in the production of goods. It also proposes that countries export what they can most efficiently and plentifully produce (Heckscher & Ohlin 1933). In the context of the three definitions, if there are two products, industrial product and non-industrial product, and a country is relatively efficient vis-a-vis the trading partners in producing the industrial product than the non-industrial product, then, the country should produce and export the industrial product in exchange for the non-industrial product where the relative efficiency is lower and that is how economic growth of that country would be promoted. This implies that, if the industrial product (output) is found to promote productivity growth and, by extension, economic growth more than the non-industrial product (output), it must have been that the country has a comparative advantage in producing industrial product for export. In other words, the ultimate evidence as to which of the two lines of production for export market confers the comparative advantage is arguably the one that promotes productivity growth and, hence, economic growth faster. Accordingly, in this study, it is the greater contribution to economic growth of export of a particular product when compared with the economic growth effect of the same amount of export of another product that is taken to be the litmus test of a country having a comparative advantage in the former over the latter.      
With the above clarification of those pertinent concepts at the back of mind, the paper now proceeds to briefly review theoretical studies and, then, empirical studies.  
On theoretical account, Kaldor’s (1966, 1967) growth law emanates from his seminal work on “manufacturing as the engine of growth as an unavoidable reference”. There are three strands of the Kaldor’s law. According to the first law, the growth of the manufacturing sector is positively correlated with GDP growth. That is, improving the growth of the industrial or manufacturing sector will raise the growth of output (GDP). The second law, which is jointly put forward by Kaldor and Verdoorn (1975), asserts a positive relationship between manufacturing sector growth and productivity. The third law claims that a positive relationship exist between the non-manufacturing sector productivity and the growth of the manufacturing sector.
Thirlwall (1979) contributes further to the arguments of Kaldor growth law on the effect of manufacturing in the balance of payments. Increasing manufacturing sector would help to relax the balance of payments constraint, leading to higher GDP growth rates. He concludes that manufactured exports are the ones that promote a virtuous cycle of growth, particularly in the presence of newly industrialised countries with low production costs making difficult to compete in global markets.
Moreover, Kaldor and Verdoorn (1975) law asserts that investment in the manufacturing and industrial sectors has a significant impact on the long-run growth rate of output. Thirlwall (1979) law extend the idea further and argue that not only manufacturing output could bring about improvement in output growth but also manufacturing export which reduce the constraint of balance of payment. Among other growth theories that are widely and popularly used are: classical growth theory, the Schumpeter growth theory, the neo-classical growth theory, and the endogenous growth theory. 	
There are growing body of empirical studies that estimate the effect of industrial sector performance (particularly export performance) on economic growth in different countries have emerged over the years, though there is lack of consensus on conceptualisation and analytical approach on the subject matter. In this regard, Siliverstovs and Herzer (2007) examined the productivity effects of manufactured and mining exports in the context of the export led growth hypothesis. The study tested the ELG hypothesis for Chile using the time series data for 1960–2001 and found that the manufactured exports Granger cause output but not vice versa, a finding that supports the export-led growth hypothesis for Chile. However, the study only examined the economic growth effects of manufacturing and mining exports but excludes other sub-categories of non-manufacturing sector such as electricity, gas, steam, etc. Kilavuz and Topcu (2012) examined the effects of different classifications of export and import on economic growth in 22 developing countries spanning from 1998–2006 period. The study revealed that high-tech manufacturing industry export, investment and low-tech manufacturing industry promotes economic growth. 

Marconi et al. (2016) investigated a Kaldorian model systematisation to assess the importance of manufacturing and its exports on economic development, using panel data for a sample of 63 middle and high-income countries, excluding major exporters of fuels for the period between 1990 and 2011 and confirmed that manufacturing sector exports are relevant to the development process. But despite this, it also suffers from the limitation of concentrating or focusing on only the middle and high-income countries excluding the low income countries. Similar to Marconi et al. (2016), Eduardo and Cota (2016) examined the role of exports in the economic growth of Mexico in order to determine whether the expansion in manufacturing exports has created dynamic effects on the overall growth of Mexican economy. The study reported positive but weak effects of exports on Mexico’s regional economic growth. Demir (2018) investigated the technological diversification of export composition of upper middle-income countries and the effect of the technological composition of exported goods on GDP growth for 34 countries between 1995-2015. Using the dynamic panel data analysis techniques, the study confirmed that exports of high technological products had a positive effect on economic growth for upper middle-income countries, the medium technological products’ exports had a limited effect and the exports of low-tech products have a negative effect on economic growth in the long run. Other studies viz: Hachicha (2003), Cuaresma and Worz (2005), Herzer et al. (2005) and Ikuemonisan et al. (2024), reported positive effects of industrial export on economic growth. However, these studies ignore the economic growth effects of non-industrial exports.  
Highlight how none of those reviewed above and any others that are not reviewed due to space and other considerations have all failed to address the concern of the present study, viz: using the economic growth effects of different lines of exports to determine the comparative advantage (or lack of it) of each category of exports and the ranking of them according to the degree of comparative advantage inherent or manifested by each of them. 
3. METHODOLOGY
3.1	The Growth Accounting Theoretical Framework 
The theoretical foundation of the role of industrial sector performance on economic growth can be found in both the neoclassical growth theory and the Thirlwall’s growth law. The former, via the growth accounting equation that is based on it, expresses economic growth as a function of capital stock growth, population growth and productivity growth, whilst the latter recognises the relevance of industrial export as a factor that leads to higher GDP growth rates by relaxing the balance of payments constraint.   
According to Dornbusch et al. (2011), the derivation of the neoclassical theory-based growth accounting equation goes thus:
Assume an aggregate production function:
							     	   	(1)
where A = level of technology, K = capital stock, N = labour, and Y = output. This production function indicates that output is a function of labour, capital and technology.
Taking a total derivative of Y in the above Equation (1) gives Equation (2) below
					   	(2)
where MPN and MPK denote marginal productivities (or partial derivatives of Y with respect to each) of labour and capital respectively. Dividing Equation (2) above by Equation (1) yields:
							    	(3)
Multiplying the first and second terms of the right hand side of Equation (3) by  and  respectively yields:
						    	(4)
Assuming a perfect competitive market, so that factors are paid their respective marginal products, then, MPN = w and MPK = r, where w and r are the market wage rate and net capital rental rate.  and  indicate the shares of labour and capital in the total income respectively. Replacing the labour and capital shares with  and  respectively gives the growth accounting equation below:
							    	(5)
Let  and , then Equation (5) is re-specified as:
            							    	(6)
Equation (6) shows that the sum of weighted growth rates of labour  and capital  inputs (with the weight being the share of total output accruing to each factor of production) and the productivity growth rate  on the right-hand side gives the output growth  on the left-hand side.
The above is the derivation of the growth accounting equation which, in turn, is based on the neoclassical growth framework. It is this growth accounting equation that serves as a basis for the model specification adopted in the study, which is the subject examined in the next section.
3.2	The Model Specification
The postulated determinants of total factor productivity growth  in this study are discussed here in an attempt to replace the  in the above growth accounting Equation (6) with a “proxy” for it, with this “proxy” being an equation that expresses it in terms of its postulated determinants. The postulated determinants of productivity growth in this study are industrial performance and associated indicators. These include the size of industrial export in relation to GDP, size of manufacturing export in relation to GDP, size of non-manufacturing industrial export in relation to GDP and size of non-industrial exports in relation to GDP. The four control variables are inflation rate, literacy level, level of financial development and the share of government final consumption expenditure in GDP. How each of this variable is expected to affect economic growth is discussed below: 
Industrial export could lead to increases in productivity growth as a result of export-induced high level of output of a country's factories and industrial facilities, as well as a greater number of people that are being employed in order to keep these factories in operation. Many empirical studies like Cuaresma and Worz (2005), Herzer et al. (2005) and Kurt and Terzi (2007) reported that industrial export has positive effects on economic growth while none of the previous studies has reported a negative effect of it on economic growth. Thus, in the present study, industrial export is postulated to have a positive effect on economic growth.
Concerning the two main components of industrial exports, which are the manufacturing export (MX) and non-manufacturing industrial export (NMIX), a further insight will be provided by determining in which of these two lines of production for export market that the countries’ comparative advantage lies by investigating which of them has the greater effect on growth for every dollar of export receipt from each. A similar further insight is to be provided not just by comparing between the growth effects of the two within themselves but also by comparing the growth effect of each as well as the combined industrial export with that of the same amount of export receipt from non-industrial production for export market (which are agricultural export and services export, combined).
Based on then findings of previous empirical studies, like Myagmarsuren and Choong (2015), Chollada (2019) and Bahrini and Qaffas (2019), financial development is expected to have a positive effect on economic growth and, by extension, on productivity growth. Similarly, Studies like Jong et al. (2019) and Onifade et al. (2020) have reported that general government final consumption expenditure has a negative effect on economic growth so that, here also, it is expected to have a negative effect on economic growth and, hence, on productivity growth. Inflation is expected to have negative effect on economic growth, based on the findings of a number of previous empirical studies like Eboagu and Adeleye (2019) and Bahrini and Qaffas (2019) so that a similar negative effect on economic growth and, by deduction, on productivity growth is expected in the present study. Finally, studies such as Arora and Jalilian (2020) and Aaqib et al. (2020) have reported that literacy level has a positive effect on economic growth and, therefore, literacy level is expected to similarly have a positive effect on economic growth and, by extension, on productivity growth in the present study.
Following the above, a linear panel data-based equation for the factor productivity growth is as specified below.	
		          	 (7)
where:   = productivity growth; IX = relative size of industrial export in relation to GDP;  NIX = non-industrial export in relation to GDP;  INF = inflation rate; LRL = literacy level is proxied by net school enrolment rate; FIND = financial development and GFCE = General government final consumption expenditure in relation to the GDP. i, t subscripts = country and year subscripts respectively. , , ,    represent parameters to be estimated.     
All the explanatory variables, apart from the relative size of industrial export (IX) and non-industrial export-GDP ratio (NIX), serve as the control variables. It should be noted that it is the non-industrial export-GDP ratio (NIX) that features in the equation. This is because, it will allow the study to compare the economic growth effects of industrial export-GDP ratio (IX) and non-industrial export-GDP ratio (NIX). The directions of the effects of the explanatory variables, following the justifications that are already discussed above, are as stated mathematically thus,0.
To form a model to achieve the objective of this study, the following stages are entailed. First, the productivity growth Equation (7) is substituted into the earlier growth accounting Equation (6) and the error and intercept terms are then added, to yield Equation (8) thus:
							          	 		(8)
The notations and acronyms are as previously explained in connection with Equations (6) and (7) and the earlier postulated directions of effects of the various parameters  to  in the productivity growth Equation (7) obviously apply here also. 
The above stage permits a determination of whether the production efficiency and, hence, the comparative advantage in international trade of the countries lies in producing industrial goods for exports or in producing non-industrial commodities for exports. Parameters  and  are postulated to be positive and the estimate of  should exceed  to support a claim that industrial export promotes economic growth more than non-industrial export and, hence, the countries’ comparative advantage lies in the production for export of industrial goods. The converse interpretation would apply if the inequality is reversed, i.e. if  exceeds . 
The second stage or phase is to go deeper by determining two things. The first is to determine, within the class of industrial goods themselves, whether the production efficiency or comparative advantage lies in producing manufactured goods for exports or in producing non-manufactured industrial goods for export. The second, on the other hand, concerns determining whether the countries’ comparative advantage is really in any of these two lines of production when compared with producing non-industrial commodities (i.e., agricultural and services) for export. To accomplish this, a modification is made to the above Equation (8) by splitting the industrial export (IX) into its two components, manufactured export (MX) and non-manufactured industrial export (NMIX), with these two components used in replacing IX in Equation (8) to have:
				   		         	 		(9)
where: MX = manufacturing export; and NMIX = non-manufacturing industrial export;
 and   are the parameters of manufacturing export and non-manufacturing industrial export respectively; and other notations and acronyms are as previously explained in connection with Equation (8). In the context of this equation, it is the estimates of the parameters ,  and  that would provide the basis for ranking the MX, NMIX and NIX according to the degree of comparative advantage they confer on African countries. Specifically, whichever of the three that has a positive coefficient of highest value is to be deemed to confer the greatest comparative advantage while whichever of them that has a negative coefficient of highest value (in an absolute sense) is to be adjudged as conferring the greatest comparative disadvantage. 
3.3	Estimation Techniques
Concerning the estimation techniques, the study employed the following panel techniques of estimation starting from the panel descriptive statistics and correlation analysis. This is followed by panel estimators such as pooled regression, fixed effect estimator and random effect estimator and the following tests (including poolability test, hausman test and breusch-pagan lagrange multiplier (LM) test) were used in selecting the best estimator from the three alternatives.
Regarding the panel estimators, the following are the variants of panel OLS method of estimation considered in this study: Pooled OLS method (briefly explained in Sub-sub section 3.3.2.1), Fixed Effect method (briefly explained in Sub-sub section 3.3.2.) and Random Effect method (briefly explained in Sub-sub section 3.3.2.3). It is to be pointed out here that the alternative to the variants of Panel OLS method, particularly the variants of Panel Autoregressive Distributed Lag (ARDL) estimation method, is not applicable due to the inadequate number of time series observations, which should not be less than 30, unlike in the present study where it is just 23. This has served to constrain the study to adopt only appropriate variants of Panel OLS method that are now examined below. 
Pooled OLS Estimator
The pooled OLS method of estimation, also called common constant method, assumes that there are no differences between the estimated cross-sections (African countries). In other words, the model estimates a common constant for all the cross-sections (Africa countries). The unobservable individual effect is assumed to be zero in pooled OLS estimator (Asteriou & Hall, 2007).
Fixed Effect Estimator 
The fixed effects (FE) estimator, known as the least-squares dummy variables (LSDV) estimator, allows for the estimation of different constants for each group and                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      includes a dummy variable for each group. It captures all effects which are specific to individuals over time. It is possible to extend the fixed effects model by including a set of time dummies as well. This is known as the two-way fixed effects model and has the advantage of capturing any effects which vary over time but are common across the whole panel (Asteriou & Hall, 2007). The fixed effects is an appropriate specification when focusing on a specific set of N units, say countries. However, it suffers from a large loss of degrees of freedom when many dummies are included and inclusion of too many dummies aggravates the problem of multicollinearity among the regressors. Furthermore, the FE approach cannot estimate the effect of any time-invariant variable like sex, race, religion and other categorical variables (Baltagi, 2005). The overall significance of the dummies is tested by using the F-test statistic. A fixed effects model is specified as:
Yit= ai + B1X1it + B2X2it +…………+ BkXkit + uit  ………………….	        (10)
Equation (10) above is a FE model showing the dependent variable Y with i, t subscripts showing dimensions over the years and across countries. The independent variables are denoted by X1, X2, and Xk. The constant of each group and error term are denoted by (ai) and (u) respectively.
Random Effects (RE) Estimator
According to Asteriou and Hall (2007), an alternative method of estimating a model is the random effects model. The major difference between the fixed effects and the random effects method is that the former treats the constant for each group as fixed while the latter treats the constant as random parameters. The variability of the constant for each group comes from the fact that:
 	ai = a + vi   ……………………………					        (11)
where vi is a zero mean standard random variable. The random effects model therefore takes the following form after substituting Equation (11) into Equation (10):
Yit= a + B1X1it + B2X2it +…………+ BkXkit + (vi + uit)  …………………	        (12)
Equation (12) indicates that the constant of each group is no more fixed and the unobservable effect has become a random variable. RE has fewer parameters to estimate, compared to fixed effects method. It also allows for additional explanatory variables that have value for all observations within a group.
Finally, the diagnostics and post estimation tests (including multicollinearity test, panel autocorrelation test, panel heteroscedasticity test, and panel normality test) were tested for. The multicollinearity test adopted is variance inflating factor (VIF) in order to differentiate the present study from others. Also, Wooldridge test for serial correlation will be employed since it is more appropriate because the study observations have large N dimensions than T dimensions (Drukker, 2003). Modified Wald heteroskedasticity test will employed because it is a formal test for heteroscedasticity which is fully efficient compared to informal test (Gujarati, 2009). Galvao et al. (2013) normality test is employed in this study because it is the most widely used test in the recent literature. However, other tests such as unit root test and cointegration test are not applicable since the number of periods (years) in the study is not up to 30 (Asteriou & Hall, 2007). 
3.4	Data Coverage, Measurements and Sources
The data for this study covers the whole of African continent, with the following  54 countries being included:  Nigeria, Benin, Burkina Faso, Cape Verde, Cote d’ivoire, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Senegal, Sierra Leone, Togo, Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Madagascar, Malawi, Mauritius, Rwanda, Seychelles, Somalia, South Sudan, Tanzania, Uganda, Algeria, Egypt, Libya, Morocco, Sudan ,Tunisia, Angola, Botswana, Lesotho, Mozambique, Namibia, South Africa, Swaziland, Zambia, Zimbabwe, Cameroon, Central African Republic, Chad, Congo Brazzaville, Democratic Republic of Congo, Equatorial Guinea, Gabon, Sao Tome and Principle. A considerable variation and diversity is a condition that the study deems important for the regression equations to pick the effects of the explanatory variables on the dependent variable and this condition may not be met if the study covers only a single country or a group of few countries, particularly if the countries are similar economically and otherwise. This informs why so many African countries with diverse economic and other backgrounds are covered by the study. On the other hand, an extreme diversity that would result by also including countries outside Africa is a situation that may make the estimates of the model bedevilled with spatial structural instability. Thus, the choice of African countries was informed by the desirability of striking an appropriate balance between the limited but considerable diversity and variations in macroeconomic and other indicators and experiences among these countries (that might not exist within a single country or even a sub-set of countries within Africa region). 
The starting period is chosen to be 2000 because that was the year when data on most of the industrial variables needed for the study started to be available on a consistent basis for most of the countries. On the other hand, the study ceases in 2022 because that was the most recent year of data availability as at the time of data collection for the study. 

Concerning the measurements of variables employed in the study, for estimations, economic growth is the annual percentage change in the real GDP in constant local currency. Industrial export (IX) represents the exported goods in the mining, manufacturing, construction, electricity, water, and gas sector expressed as a percentage of GDP. Manufacturing export (MX) comprise commodities in SITC Sections 5 (chemicals), 6 (basic manufactures), 7 (machinery and transport equipment), and 8 (miscellaneous manufactured goods), excluding division 68 (non-ferrous metals) expressed as a percentage of GDP. Non-manufacturing industrial export (NMIX) represents the value of all non-manufacturing industrial export (including mining, construction, electricity, water, and gas categories) during a year and the data for these are obtained by subtracting manufacturing export as a percentage of GDP from the industrial export as a percentage of GDP. Non-industrial export (NIX) represents the value of merchandise and non-factor services less industrial exports, with the result being expressed as percentage of GDP. General government final consumption expenditure includes all government current expenditures for purchases of goods and services (including compensation of employees). It also includes most expenditure on national defence and security, but excludes government military expenditure that is a part of government capital formation. Data are measured as a percentage of GDP, with both being nominal terms and in local currency before expressing one as a ratio of the other. Capital stock growth is the annual percentage change in the private capital stock in constant local currency units. Labour force comprises people aged 15 and above who supply labour for the production of goods and services during a specified period. It includes people who are currently employed and people who are unemployed but seeking work as well as first-time job-seekers. Labour force growth is expressed as the annual percentage change in the labour force. Level of financial development is proxied by the domestic credit from banking sector as a percentage of GDP. 
All data were sourced from the World Bank’s World Development Indicators, WDI (2022), except the statistics on capital stock in constant value of local currency that were sourced from the International Monetary Fund (IMF) database (2022).   
4. RESULTS AND DISCUSSIONS
4.1	Descriptive statistics
This section presents and analyse the descriptive statistics for each of the variables employed in the study. The descriptive analysis gives an overview and summary of the variables. These are as summarised in Table 1, which presents the mean, standard deviation and coefficients of variation for each variable.
Table 1: Descriptive Statistics
	Variables
	Description
	 Obs
	 Mean
	 Std. Dev.
	 Cov.

	
	Economic Growth - Annual GDP growth %
	1073
	4.157
	2.128
	                 0.51

	
	Capital stock growth - Annual % change of capital stock
	985
	4.798
	2.958
	                 0.62

	
	Labour force growth - Annual % change of Labour force
	934
	2.628
	0.759
	                 0.29

	 IX
	Industrial Export - % of GDP
	654
	3.631
	4.146
	1.14

	 MX
	Manufacturing Export - % of GDP
	554
	2.257
	3.096
	1.37

	 NMIX
	Non-Manufacturing Industrial Export - % of GDP
	557
	1.312
	2.635
	2.01

	 NIX
	Non-industrial Export - % of GDP
	554
	27.283
	18.434
	0.68

	 FIND
	Domestic credit from bank - % of GDP
	923
	16.446
	9.105
	0.55

	 GFCE
	General Government Final Consumption Expenditure - % of GDP
	831
	14.274
	3.958
	0.28


Author’s computation (2023) using Stata 14.


Table 1 shows the averages or mean, standard deviation and coefficient of variation of the above named variables across African countries from 2000-2022. The mean and standard deviation of economic growth, , were 4.16 and 2.13 percent respectively. In the case of the growth of capital stock growth (, the mean and standard deviation were 4.80 and 2.96 percent respectively. Regarding the mean and standard deviation of labour force growth (), their respective values are 2.63 and 0.76. Also, industrial export in relation to GDP (IX) had a mean and a standard deviation of 3.63 and 4.15 percent respectively. The mean and standard deviation of manufacturing export in relation to GDP (MX) were 2.26 and 3.10 percent respectively. With reference to non-manufacturing industrial export in relation to GDP (NMIX), the mean and standard deviation were 1.31 and 2.64 percent respectively. As for non-industrial export in relation to GDP (NIX), the mean and standard deviation were 27.28 and 18.43 percent respectively. In the case of the level of financial development (FIND), proxied by domestic credit from banks in relation to GDP, the mean and standard deviation were 18.57 and 16.98 respectively. Finally, the mean and standard deviation of general government final consumption expenditure in relation to GDP (GFCE) were 14.27 percent and 3.96 percent respectively.
The coefficients of variation in Table 1 show that non-manufacturing industrial exports as ratio of GDP (NIMX) has the highest dispersion around its mean, followed by manufacturing exports as a ratio of GDP (MX), non-industrial exports as a ratio of GDP (NIX) and capital stock growth (), with coefficients of variation of 2.01, 1.37, 0.68 and 0.62 respectively. On the other hand, the degree of variability for the remaining four variables, in ascending order, are GFCE, ,  and FIND with 0.28, 0.29, 0.51 and 0.55 coefficients of variation respectively.
4.2	Correlation Analysis Results
Correlation analysis is used to determine the degree and direction (i.e. whether positive or negative) of association between every pair of variables involved in a study. It is also good as a screening test for the likely existence of multicollinearity when confined to the correlation between explanatory variables only. The p-value is the number indicated in the parentheses beneath each correlation coefficient and it indicates the statistical significance of the correlation coefficient for each pair of variables. A correlation between a pair of variables is interpreted to exist in this study if the p-value of the correlation coefficient does not exceed 5%, i.e., 5% is the chosen cut-off significance level in the study, while no correlation is adjudged to exist if the p-value exceeds the chosen 5% critical value. 
Table 2: Correlation Matrix
	Variables
	
	
	
	IX
	MX
	NMIX
	NIX
	 FIND
	GFCE

	(1)  
	1.000
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	(2) 
	0.652
 (0.000)
	1.000
	
	
	
	
	
	
	

	(3) 
	0.784 (0.000)
	0.066 (0.040)
	1.000
	
	
	
	
	
	

	(4) IX
	0.173
	-0.002
	0.478
	1.000
	
	
	
	
	

	
	(0.006)
	(0.971)
	(0.000)
	
	
	
	
	
	

	(5) MX
	0.171
	-0.026
	0.596
	0.813
	1.000
	
	
	
	

	
	(0.002)
	(0.694)
	(0.000)
	(0.000)
	
	
	
	
	

	(6) NMIX
	0.066
	0.026
	-0.031
	0.634
	0.020
	1.000
	
	
	

	
	(0.004)
	(0.690)
	(0.641)
	(0.000)
	(0.755)
	
	
	
	

	(7) NIX
	0.045
	0.011
	-0.026
	-0.049
	-0.058
	-0.006
	1.000
	
	

	
	(0.003)
	(0.747)
	(0.402)
	(0.430)
	(0.352)
	(0.928)
	
	
	

	(8) FIND
	0.614
	0.011
	0.239
	0.384
	0.442
	0.100
	0.142
	1.000
	

	
	(0.000)
	(0.732)
	(0.000)
	(0.000)
	(0.000)
	(0.112)
	(0.000)
	
	

	(9) GFCE
	0.198
	-0.033
	0.171
	0.110
	0.167
	-0.013
	0.284
	0.295
	1.000

	
	(0.000)
	(0.337)
	(0.000)
	(0.109)
	(0.015)
	(0.848)
	(0.000)
	(0.000)
	

	Author’s computation (2023) using Stata 14.
Explanatory notes: The following are the meanings of the acronyms: = Economic Growth, = Capital stock growth,  = Labour force growth, IX = Industrial Export, MX = Manufacturing Export, NMIX = Non-manufacturing Industrial Export, NIX = Non-industrial Export, FIND = financial development, GFCE = General Government Final Consumption Expenditure. 




As it can be seen from the first column of the correlation matrix Table 1, economic growth, , is positively correlated with ,  , IX, MX, NMIX, NIX, FIND and GFCE and uncorrelated with other variables employed in the study. The second column and second row of Table 2 show that  is positively correlated with only  and  and uncorrelated with any other variable featuring in the table. In the third column and third row of Table 2, it is shown that  is positively correlated with , , IX, MX, FIND and GFCE and uncorrelated with any other. Also, in the fourth column and fourth row of Table 2, it is shown that IX is positively correlated with , , MX, NMIX and FIND and uncorrelated with any other variable. It can be seen from the fifth column and fifth row of Table 2 that MX is positively correlated with , , IX, FIND and GFCE and uncorrelated with any other variable featuring in the table. The sixth column and sixth row of Table 2 show that NMIX is positively correlated with  and IX and uncorrelated with any other variable employed in the study. In the seventh column and seventh row of Table 2, it is shown that NIX is positively correlated with , FIND and GFCE and uncorrelated with other variables appearing in the table. The eighth column and eighth row of Table 2 show that FIND is positively correlated with GFCE, , IX, MX and NIX; negatively correlated with ; and uncorrelated with the remaining 2 variables, which are  and NMIX. Finally, in the ninth row of Table 2, it is shown that GFCE is positively correlated with , MX, NIX and FIND; negatively correlated with ; and uncorrelated with the remaining 3 variables, viz: , IX and NMIX.
4.3	Regression Analysis Results
In view of the fewness of number of years (i.e., 2000 to 2022) covered by this study (which thereby gives rise to only 23 annual observations), unit root and cointegration tests and, with such tests, the consequential panel ARDL model estimation approach, are inapplicable, as 30 or close to 30 time series data points would be needed for all these in line with the convention (Asteriou & Hall, 2007). As a result, the study is constrained to adopt the panel OLS estimation method by choosing for adoption one of its three alternative variants (viz: Pooled OLS, Fixed effect (FE) and Random effect (RE)) that is found to be most suitable in respect of each equation on the basis of prescribed test methodologies. The tests are Hausman test for choosing between FE and RE variants; Poolability test for choosing between Pooled OLS and FE variants; and Breusch-Pagan Lagrange Multiplier approach for choosing between Pooled OLS and RE variants. Specifically, if the p-value of the computed 2 statistic for conducting the Hausman test is greater than 0.05, the decision rule is that the FE estimator is more appropriate than the RE estimator and vice versa if the p-value is less than 0.05. Also, if the p-value of the computed F statistic for carrying out the poolability test is greater than 0.05, the decision is that Pooled OLS is preferred to FE and vice versa if the p-value is less than 0.05. Finally, if the p-value of the calculated 2 statistic for carrying out the Breusch-Pagan Lagrange Multiplier test is less than 0.05, the decision is that the RE estimator is superior to the Pooled OLS and vice versa if the p-value is greater than 0.05. The final choice among the three variants is then to be based on whichever is found to be superior twice or more out of the three comparisons.  

As indicated in Table 3 that the outcome of these tests happens to be that it is the fixed effects estimator that is the best among the three alternatives in respect of both Models I and II because the p-values of the computed Poolability and Hausman test statistics are less than 0.05 significance level. Hence, it is the result of fixed effects (FE) estimator that is reported in respect of the two model estimates. 

Table 3 comprises the estimates of Models I and II which are equivalent to the specified Equations (3.8) and (3.9) of Section 3. The estimate of the equation testing for whether the effect of industrial exports (IX) differs from the effect of the other (i.e., non-industrial) form of exports (NIX), which is labelled in Table 3 as Model I, is the equivalent of specified Equation (8) in Section 3. Also, the estimate of the equation for determining whether the economic growth effect of each of the manufacturing exports (MX), non-manufacturing industrial exports (NMIX) and non-industrial exports (NIX) differs from each other, which is labelled in Table 3 as Model II, is the equivalent of previously specified Equation (9) in Section 3. 

In evaluating the results, a p-value less than or equal to 5% significance level is interpreted to mean that the coefficient is statistically significant and, hence, that the explanatory variable has an effect on the dependent variable, while a p-value exceeding 5% significant level implies the contrary. F-statistic is reported in the penultimate row of the table. It is used in assessing the explanatory power of the dependent variable and, hence, in gauging its goodness of fit. The decision rule is to reject the test’s null hypothesis that the model is not statistically significant if the p-value of the F-statistic is lower than 0.05 and not to reject it if otherwise. 

Table 3: Regression Results
	Variables
	Model I
	Model II

	
	Coeff.
	T-stats
	P-value
	Coeff.
	T-stats
	P-value

	
	0.353
	3.434
	0.002
	0.350
	3.348
	0.003

	
	0.181
	3.535
	0.001
	0.159
	3.439
	0.002

	MX
	-
	-
	-
	0.410
	1.323
	0.253

	NMIX
	-
	-
	-
	0.136
	2.136
	0.037

	NIX
	0.134
	2.139
	0.037
	0.234
	2.056
	0.045

	FIND
	0.132
	3.634
	0.001
	0.131
	3.234
	0.004

	GFCE
	-0.282
	-2.660
	0.026
	-0.277
	2.235
	0.035

	IX
	-0.596
	-0.456
	0.656
	-
	-
	-

	Obs.
R-squared
	167
0.830
	166
0.871

	F statistic for R2 and its p-value  
	-
	4.67
	0.0064
	-
	5.12 
	0.0047

	VIF statistic for multicollinearity test
	-
	1.42
	
	-
	1.55
	

	Wooldridge F statistic for autocorrelation test and its  p-value
	-
	0.332 
	0.5703
	-
	0.299 
	0.589

	Modified Wald χ2 statistic for heteroscedasticity test and its p-value
	-
	1.68.1 
	0.452
	-
	152.1
	0.622

	Galvao et al. (2013) χ2  statistic for  normality test and its p-value 
	-
	2.72
	0.2571
	-
	5.70
	0.0579

	Variant Panel OLS Estimation Method
	Fixed Effects
	Fixed Effects


Author’s computation (2023) using Stata 14.
EC= Economic Growth, CSG= Capital stock growth, LFG= Labour force growth, IX= Industrial Export, MX= Manufacturing Export, NMIX= Non-Manufacturing Industrial Export, NIX= Non-industrial Export, FIND= Domestic credit from bank, GFCE= General Government Final Consumption Expenditure. The “Coeff” and “T-stats” stand for the regression coefficients and their t statistics respectively. A coefficient is significant only if its p-value is less than or equal to 5% critical value. The F statistics are for the overall significance of the model, with the decision rule being to reject the null hypothesis that the model is not statistically significant if its test statistic’s p-value is less than or equal to 5% and to accept it if otherwise.

Table 3 shows that each model has a good fit and high explanatory power, with R2 of 83% and 87% in Models I and II respectively, and corresponding F-test statistics’ p-values of 0.0064 and 0.0047. Also, it can be seen from Table 3 that both Model I and Model II estimates are free from autocorrelation and heteroscedasticity because the p-values of their computed Wooldridge test statistics are greater than 0.05, implying that the hypothesis of absence of autocorrelation is supported, just as the calculated Modified Wald test statistics too exceed 0.05, so that it is concluded that the estimates are heterosecdasticity free. The estimates are similarly free from a serious multicollinearity problem, judging by the Variance Inflation Factor (VIF) value that is much less than 10, in the same manner that the Galvo et al. (2013) approach of normality test conducted also reveals that the models’ error terms are normally distributed, as the test statistics are 2.72 and 5.70, with p-values that both exceed the adopted 0.05 critical or cutoff significance level. 

Having just evaluated the diagnostic test results in respect of each of the equations, the study now proceeds to examine the performance of the specific explanatory variables in the equations. 
a) Industrial export (IX), Manufacturing export (MX), Non-manufacturing Industrial exports (NMIX) and Non-industrial exports (NIX): The estimate of Model I reported in Table 3 show that the coefficients of IX and NIX are -0.596 and 0.134, with the associated p-values of 0.656 and 0.037, which shows that the coefficient of IX is negative and statistically insignificant and that of NIX is positive and statistically significant. This implies that only non-industrial export has positive effect on economic growth while industrial export does not. The implication of this is that African countries have comparative advantage in producing non-industrial goods (mostly agricultural products) and non-factor services. 

In Model II, the coefficients of MX, NMIX and NIX are 0.410, 0.136 and 0.234, with the associated p-values of 0.253, 0.037 and 0.045, which shows that, while all the 3 coefficients are positive, only the coefficients of NMIX and NIX are statistically significant and that of MX is statistically insignificant. As the size of the positive and statistically significant coefficient of NIX is greater than NMIX, this implies that non-industrial export promote economic growth more than non-manufacturing industrial export and, hence, African countries have comparative advantage in the production of non-industrial goods (mostly agricultural products) and non-factor services more than non-manufacturing industrial goods and has no comparative advantage at all in the production of manufacturing goods. 

On the whole, it is expected that Africa countries have the highest comparative advantage in producing industrial goods followed by manufacturing products and the least advantage in the production of non-manufacturing industrial goods. The reason for the contradiction of the study might be due to lack of addressing deficits or low improvement in the quality of manufactured goods to meet international standard. 

b) Control Variables (, , FIND, GFCE): Starting with the capital stock growth (), as it can be seen from Table 3, the coefficients of  are 0.353 and 0.350 in Models I and II respectively, with respective p-values of 0.002 and 0.003, implying that the 2 coefficients are positive and statistically significant, so that growth of capital stock has a positive effect on economic growth. This result is in line with the neoclassical growth theory-based growth accounting framework, as espoused in Section 3. Proceeding to the labour force growth (), as it can be seen from Table 3, the coefficients of  are 0.181 and 0.159 in Models I and II respectively, with corresponding p-values of 0.001 and 0.002, implying that the 2 coefficients are positive and statistically significant, so that growth of labour force has a positive effect on economic growth and this result is in line with the neoclassical growth theory-based growth accounting framework, as espoused in Section 3. Concerning the level of financial Development (FIND), as it can be seen from the table, the coefficients of FIND are 0.132 and 0.131 in Models I and II respectively, with respective p-values of 0.001 and 0.004, implying that the 2 coefficients are positive and statistically significant, so that financial development has a positive effect on economic growth. The observed positive effects on economic growth is in line with the a priori expectation posited in Section 3 and it is also in agreement with the findings of many previous studies, including those of Myagmarsuren and Choong (2015), Chollada (2019) and Bahiri and Qaffas (2019). Finally, in respect of the general government final consumption expenditure (GFCE), as also shown in the table, the coefficients of GFCE are 0.282 and 0.277 in Models I and II respectively, with respective p-values of 0.026 and 0.035, implying that the 2 coefficients are negative and statistically significant, then general government final consumption expenditure has a negative effect on economic growth. The observed negative effects on economic growth is in line with the a priori expectation posited in Section 3 and it is in agreement with the findings of most previous studies, including those reported by Jong et al. (2019) and Onifade et al. (2020).
5. Conclusions and Recommendations
5.1	Conclusions
The study examines the effects of industrial export on economic growth across African countries spanning from 2000-2022. This is with a view to determine the comparative advantage of different lines of industrial production for export in African countries. The study’s theoretical background rests on the neo-classical theory-based growth accounting framework and Thirlwall’s (1979) theory on the role of industrial exports. The study employs fixed effects (FE) estimation technique and reports that while the coefficient of industrial export (IX) in the estimated economic growth regression equation is negative and statistically insignificant, the coefficient of non-industrial exports (NIX) is positive and statistically significant in the same equation. This thus implies that that non-industrial export promotes economic growth more than industrial export and, hence, that countries in Africa have a greater comparative advantage in producing only non-industrial goods (i.e, agricultural products) and non-factor services and have a smaller comparative advantage in the production of industrial goods for export.
Concerning when industrial export (IX) is unbundled into manufacturing export (MX) and non-manufacturing industrial export (NMIX) and featured simultaneously with non-industrial export (NIX) in the same estimated economic growth equation, it is only the coefficients of NIX and NMIX that are positive and statistically significant while that of MX is positive but statistically insignificant. As the positive and statistically significant coefficient of NIX exceeds that of NMIX, this implies that non-industrial export promotes economic growth more than non-manufacturing industrial exports and manufacturing export has no effect on economic growth. The study therefore concludes that the greatest comparative advantage of African countries lies in the production of non-industrial goods (NIX) for export, followed by production for exports of non-manufacturing industrial goods (NMIX) while the country has neither a comparative advantage nor a comparative disadvantage in the production of manufactured goods (MX) for export. 
With respect to control variables, while the coefficients of capital stock growth, labour force growth and financial development are all found to be positive and statistically significant, the coefficients of general government final consumption expenditure are found to be negative and statistically significant. Therefore, the study concludes that while capital stock growth, labour force growth and the level of financial development all have positive economic growth effects in line with the expectation, general government final consumption expenditure has a negative effect on economic growth, as might also be expected. 
5.2	Recommendations
Given the observation that that African countries’ comparative advantage lies more in the production for export of non-industrial products (viz; services and agricultural products) for export more than production for export of non-manufacturing industrial products and the observed non-existence of comparative advantage in manufacturing production for export, policymakers should pursue a strategy aimed at improving the production of non-industrial goods for export in preference to production of non-manufacturing industrial goods for export and refrain from manufacturing in production for export market in order to promote economic growth. But that is for the meantime. In the long run, and in view of the fact that comparative advantage is not static but dynamic and does change with passage of time, policies should focus on how to have comparative advantage in manufacturing by removing those obstacles that presently militate against the current lack of comparative advantage that is observed in the study, like addressing of the infrastructural deficits, improvement of quality of manufactured goods to meet the international standard, and any other obstacles that could have contributed to the present lack of comparative advantage.
From the evidence that capital stock growth, labour force, growth and financial development all have positive effects on economic growth, it is recommended that policymakers should strengthen appropriate measures to increase capital stock, labour force (without necessarily increasing the population size) and financial development in order to boost economic growth. Also, based on the evidence that general government final consumption expenditure has a negative effect on economic growth, it is recommended that African countries should reduce general government final consumption expenditure (and beef up its productivity by directing it to growth-promoting areas) in order to promote economic growth. 
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