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Abstract 
Kaldor’s first growth law posits that the growth rate of an economy is posi-
tively related to the growth rate of its manufacturing sector. Since the sixties, 
this relationship has been examined in a large number of studies using a wide 
variety of data sets and econometric methods. This paper examines the validi-
ty of this law for 11 ECOWAS member countries over the period 1970-2014 
by employing an Autoregressive Distributed Lag bounds test approach to 
cointegration and Granger causality tests. The results show that manufactur-
ing output growth causes positively economic growth and non-manufacturing 
output growth, thereby providing support for Kaldor’s first growth law. The 
policy recommendation from the results of the study is that structural trans-
formation in favour of industrial production activities would help to accele-
rate economic growth in ECOWAS countries. 
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1. Introduction 

The sources of economic growth have long been a subject of discussion among 
economists. In the 1960s, Nicolas Kald or put forward three laws advocating that 
the manufacturing industry sector is the main engine of economic growth. These 
laws were based on an econometric analysis of the output, productivity and em-
ployment growth rates of 12OECD countries over the 50’s and 60’s. According 
to the first law, the growth rate of an economy is positively related to the growth 
rate of its manufacturing or industrial sector. This positive relation can be ex-
plained by the effects of manufacturing on productivity levels in the whole 
economy. Such effects are related to the transfer of labor from low productivity 
sectors to the industrial sector and to the existence of economies of scale in 
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manufacturing. The second law states that the labor productivity is positively re-
lated to the growth rate of manufacturing sector through increasing returns to 
scale due to learning by doing processes and efficiency changes. This relation-
ship was firstly suggested by Verdoorn [1] and tested by Kaldor [2]. This second 
law is also known as Kaldor-Verdoorn law or only Verdoorn law. The third law 
establishes a positive relationship between productivity growth in the non- 
manufacturing sector and the growth in manufacturing output. The growth of 
manufacturing sector increases productivity in nonmanufacturing sector by 
drawing surplus labor in these sectors and reducing disguised unemployment.  

These three laws have been investigated in a large number of empirical studies 
employing different econometric methods [3]-[11]. Overall, these studies found 
a positive association between growth rate of industrial output and economic 
growth, confirming Kaldor’s first law. The testing approach of the first law em-
ployed in most of these studies follows Kaldor’s original model that consists in 
regressing real GDP growth rate on the growth rate of manufacturing or indus-
trial output. If GDP and manufacturing output are cointegrated, this “old” ap-
proach is clearly misspecified and suffers from the bias of omitted variables. 
Another shortcoming of these studies is that they do not formally test the cau-
sality between manufacturing and economic growth. The validity of Kaldor’s 
first law requires a causality running from manufacturing sector to economic 
growth. The positive correlation between the two variables is not simply because 
manufacturing output is a component of total GDP but in a fundamental causal 
sense related to the production characteristics of manufacturing activities [2] 
[12]. This paper examines the validity of Kaldor’s first law for ECOWAS mem-
ber countries, looking more closely at the issue of cointegration and causality 
between manufacturing growth and economic growth. The study intends to test 
the hypothesis whether the economic growth of ECOWAS countries is positively 
related to the growth of manufacturing industry in a fundamental sense.  

The rest of the paper is organized as follows. Section 2 outlines the econome-
tric methodology of the study. Section 3 describes the data used in the empirical 
analysis. Section 4 discusses the empirical results and Section 5 concludes the 
study and provides some policy recommendations.  

2. Econometric Methodology 

Kaldor’s first law states that there is a close relation between the growth rate of 
manufacturing output and the growth rate of GDP. In most existing studies, this 
law has been tested using the following econometric model: 

1 1 1log log mant t ty α β µ∆ = + ∆ +                     (1) 

where Δlogyt is the growth rate of real GDP, Δlogmant is the growth rate of 
manufacturing output, and μt is a well-behaved error term.  

The validity of Kaldor’s first law requires that the coefficient β1 is statistically 
significant and positive. However, a problem with Equation (1) is that manufac-
turing output is a component of GDP and hence there will be an obvious posi-
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tive relationship between the growth of manufacturing output and the growth of 
GDP. In order to avoid this simultaneity bias, we consider GDP net of manufac-
turing by subtracting manufacturing output from GDP. The analysis is then re-
duced to examining the relationship between manufacturing sector and non- 
manufacturing sector. Evidence supporting Kaldor’s first law is when the growth 
of non-manufacturing output responds positively to the growth of manufactur-
ing. This is evaluated using the following equation: 

2 2 2log man log mant t tn α β µ∆ = + ∆ +                 (2) 

where Δlogmant is the growth rate of manufacturing output and Δlognmant is 
the growth rate of non-manufacturing output.  

Existing studies estimated Equation (1) and Equation (2) using standard 
econometric methods (OLS, fixed-effects, random-effects).  

A major problem with these specifications is that they will be subject to omit-
ted-variables bias if variables in levels (GDP and manufacturing output) are 
cointegrated [13]. To address this econometric problem, our empirical investiga-
tion will involve three steps. As an initial step, stationarity tests are performed 
for both variables. If variables are integrated of order one, we test for the pres-
ence of a long-run relationship among them using the Autoregressive Distrib-
uted Lag (ARDL) bounds test developed by Peasaran et al. [14]. This method is 
based on the following ARDL-ECM equation: 

0 1 1 2 1 1 2
1 0

log log log man log log man
m n

t t t i t i i t i t
i i

y y y eϕ ϕ ϕ γ γ− − − −
= =

∆ = + + + ∆ + ∆ +∑ ∑ (3) 

where Δ is the difference operator, ϕ1 and ϕ2are the long-run multipliers, while 
γ1iand γ2i are the short-run dynamics of the variables. The presence of a long-run 
relationship is tested by restricting coefficients of lagged level variables equal to 
zero. That is, the null hypothesis of no long-run relationship is: 1 2 0ϕ ϕ= = . 
This hypothesis is tested by the mean of an F-test. The asymptotic critical values 
are provided by Pesaran et al. [14]. The bounds testing procedure is sensitive to 
the selection of the lag structure (m, n). In this study, the lag structure was se-
lected using the Akaike Information Criterion (AIC) with maximum lag length 
on each variable set to five.  

If the variables under study are cointegrated then Kaldor’s first law will be 
tested using the following equations: 

1 1 1 1 -1 1log log mant t t ty ecmα β λ µ∆ = + ∆ + +             (4) 

2 2 2 2 1 2log man log mant t t tn ecmα β λ µ−∆ = + ∆ + +          (5) 

where 1 1 1 0 1 1log log mant t tecm y θ θ− − −= − −  and  

2 1 1 0 1 1log man log mant t tecm n γ γ− − −= − −  are the lagged residuals of the long-run 
relationships between GDP and manufacturing output and between non-manu- 
facturing output and manufacturing output, respectively.  

Cointegration indicates only whether or not a long-run relationship exists 
between the variables. It does not indicate the direction of the causal relationship 
among them. Engle and Granger [13] argued that as long as variables are coin-
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tegrated, causality must exist at least in one direction. Following their metho-
dology the direction of causality between manufacturing outputand GDP can be 
detected by estimating the following Error Correction Models: 

1 1 1 1 1 1
1 1

log log log man
p p

t i t i i t i t t
i i

y y ecm eα γ ϕ λ− − −
= =

∆ = + ∆ + ∆ + +∑ ∑     (6) 

2 2 2 2 1 2
1 1

log man log log man
p p

t i t i i t i t t
i i

y ecm eα γ ϕ λ− − −
= =

∆ = + ∆ + ∆ + +∑ ∑   (7) 

The lag length p is determined using the Akaike Information Criterion (AIC). 
The significance of the differenced explanatory variables indicates the short-run 
causality, whereas the significance of ecmt−1 confirms the long-run causal rela-
tionship. For example, manufacturing output growth does not cause GDP 
growth in the short-run if φ11 = φ12 = … = φ1p = 0. Similarly, GDP growth does 
not cause manufacturing output growth in the short-run if none of γ2i is statisti-
cally different from zero.  

3. Data Description 

The study uses annual time series data for 11 ECOWAS member countries over 
the period from 1970 to 2014. The countries under study include: Benin, Burk-
ina Faso, Cote d’Ivoire, Gambia, Ghana, Mali, Niger, Nigeria, Senegal, Sierra 
Leonne, and Togo. The coverage of countries and time period are dictated by the 
availability of continuous data over the sample period. The variables under study 
are real GDP and real industrial valued added both in constant 2010 US dollar. 
They were sourced from the World Development Indicators of the World Bank. 
For Cote d’Ivoire, Ghana and Niger, industral output was computed on the basis 
of its share in GDP. All data were converted into natural logarithms so that they 
can be interpreted in growth terms after taking first difference. The descriptive 
statistics of the variables are reported in Panel A of Table 1. Looking at that Ta-
ble we note that the average economic growth rate ranges from 2.25% in Niger 
to 5.08% in Mali. The standard deviation shows heterogeneity across countries. 
The correlation coefficient suggests a positive relationship between manufactur-
ing output growth and GDP growth in all countries except Gambia. However, 
this finding does not prove that manufacturing output growth influences GDP 
growth. Is there any evidence of manufacturing-led growth or the reverse? Does 
any causality exist between manufacturing and GDP in the countries under 
study?  

The statistics reported in Panel B of Table 1 show a low and limited variability 
of manufacturing output relative to GDP across countries. Nigeria is the only 
country with an average manufacturing output ratio exceeding 30 percent of 
GDP. Except Nigeria and Senegal, the share of agricultural sector is higher than 
that of manufacturing sector in the rest of ECOWAS countries. The size of the 
manufacturing sector in ECOWAS countries is relatively smaller compared to 
East Asian countries where it exceeds 50 per cent of GDP. Obviously, more  
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Table 1. Descriptive statistics of the variables. Panel (a): GDP growth and manufacturing out-
put growth; Panel (b): Manufacturing and agricultural output as share of GDP. 

(a) 

 GDP growth (%) Manufacturing output growth (%) 

Country Mean Std. Min. Max. Mean Std. Min. Max. Corr. 

Benin 3.68 3.14 −5.02 9.48 2.90 9.27 −24.05 29.55 0.38 

Burkina 4.53 3.10 −1.79 10.45 4.18 9.52 −18.53 31.64 0.17 

Cote d’Ivoire 2.61 4.53 −11.60 12.15 2.91 7.38 −12.16 18.72 0.36 

Gambia 3.64 3.37 −4.42 11.68 3.75 6.04 −18.41 24.78 −0.08 

Ghana 3.54 4.63 −13.27 13.14 3.62 18.38 −46.03 52.78 0.34 

Mali 5.08 5.83 −7.66 18.47 4.98 9.16 −24.10 20.95 0.23 

Niger 2.25 6.34 −18.69 12.64 4.79 11.78 −17.43 40.29 0.32 

Nigeria 3.89 6.73 −11.37 29.07 2.69 6.92 −14.03 19.98 0.50 

Senegal 2.88 3.40 −5.74 8.54 3.41 3.77 −9.42 10.84 0.60 

Sierra Leone 2.56 6.99 −21.09 23.32 5.76 20.63 −18.00 82.17 0.48 

Togo 2.60 5.55 −16.37 13.96 3.03 14.78 −44.23 58.52 0.45 

(b) 

 Manufacturing output (% GDP) Agricultural output (% GDP) 

Country Mean Std. Min Max Mean Std. Min Max 

Benin 18.75 7.45 11.70 32.82 31.19 4.04 23.45 37.85 

Burkina 21.83 2.71 16.22 28.08 33.16 3.36 28.22 40.20 

Cote d’Ivoire 21.09 2.58 15.15 26.26 26.28 3.52 21.20 34.00 

Gambia 13.53 0.99 10.55 14.97 30.07 7.23 18.96 41.90 

Ghana 21.12 6.27 6.46 28.93 44.63 0.96 22.39 65.04 

Mali 18.36 5.11 9.86 28.64 43.21 9.93 33.01 66.02 

Niger 16.27 3.96 6.94 22.94 42.34 9.48 20.11 65.46 

Nigeria 37.29 7.90 24.94 52.99 33.03 6.53 20.23 48.56 

Senegal 21.72 2.66 16.38 25.46 18.96 2.78 13.77 24.86 

Sierra Leone 20.14 9.47 6.79 41.01 44.81 9.36 29.60 61.96 

Togo 20.58 3.32 15.53 33.13 34.27 4.82 24.08 44.14 

Note: Std. denotes standard deviation. Corr. denotes the correlation coefficient between GDP growth and 
manufacturing output growth. 

 
needs to be done by ECOWAS member countries to promote manufacturing 
sector. 

4. Empirical Results 

As a first step of our empirical analysis, we test for the order of integration of the 
two series by means of the PP test of Phillips and Perron [15] and the KPSS test 
of Kwiatkowski et al. [16]. These tests have been performed under the models 
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with constant and trend for the level series and with constant for series in first 
difference. This step is necessary because the bounds test requires the dependent 
variable to be integrated of order one (I (1)) and the explanatory variables to be I 
(0) or I (1). The results displayed in Table 2 suggest that the variables are 
non-stationary in their level but become stationary after taking the first differ-
ence. Therefore, log (GDP) and log (MAN) are I (1) processes. This implies the 
possibility of long-run relationships among them.  

The results of the ARDL bounds test are displayed in Table 3. From this Table 
we see that there is a long-run relationship between manufacturing output and 
GDP in nine countries. This implies that the two variables do not move to far 
away from each other in the long-run. On the other hand, there is a long-run re-
lationship between non-manufacturing and manufacturing output in ten coun-
tries.  

Table 4 presents the estimations of Kaldor’s first law equation. As can be seen, 
manufacturing growth has a positive impact on the overall economic perfor-
mance in eight ECOWAS member countries, namely: Benin, Cote d’Ivoire, 
Ghana, Niger, Nigeria, Senegal, Sierra Leone and Togo. The growth impact of 
manufacturing is higher in Nigeria and Senegal compared to the rest of the 
ECOWAS countries. Manufacturing output growth rate of one percentage point 
induces a 0.64 percentage point and 0.54 percentage point increase in GDP 
growth in Nigeria and Senegal, respectively. A one percentage point increase in 
manufacturing growth induces around a 0.20 percentage point increase in GDP 
growth in Cote d’Ivoire, Niger and Togo. The results from the model with 
non-manufacturing output growth as the dependent variable show that the 
non-manufacturing output growth is positively related to the growth of manu-
facturing output in Nigeria and Senegal. This finding reinforces the leading role  
 
Table 2. Results of unit root tests. 

Country 
PP test KPSS test 

GDP MAN ΔGDP ΔMAN GDP MAN ΔGDP ΔMAN 

Benin −2.50 −2.47 −6.85* −7.50* 0.19* 0.16* 0.34 0.06 

Burkina −1.35 −2.44 −7.31* −10.57* 0.21* 0.21* 0.58* 0.46* 

Cote d’Ivoire −2.82 −3.02 −4.31* −7.64* 0.08 0.18* 0.15 0.28 

Gambia −2.55 −2.08 −7.02* −5.80* 0.15* 0.12 0.11 0.20 

Ghana −0.63 −2.11 −4.22* −4.99* 0.21* 0.11 0.66* 0.19 

Mali −0.10 −2.33 −6.64* −6.97* 0.20* 0.21* 0.56* 0.44 

Niger −1.14 −1.97 −6.03* −5.42* 0.20* 0.10 0.42 0.13 

Nigeria −2.58 −3.76* −4.36* −5.31* 0.19* 0.11 0.60* 0.19 

Senegal −1.69 −2.90 −8.31* −10.05* 0.20* 0.18* 0.39 0.07 

Sierra Leone 0.35 −0.51 −5.83* −4.22* 0.15* 0.13 0.37 0.35 

Togo −2.84 −3.02 −6.72* −7.59* 0.09 0.12 0.05 0.17 

Note: *denotes the rejection of the null hypothesis at the 5% level. 
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Table 3. Results of bounds test for cointegration. 

Country 

Model 1: GDP and  
manufacturing output 

Model 2: Non-manufacturing output  
and manufacturing output 

FGDP FMAN Cointegration? FNMAN FMAN Cointegration? 

Benin 5.35* 5.48* Yes 4.86** 6.77* Yes 

Burkina 2.62 11.82* Yes 1.90 8.91* Yes 

Cote d’Ivoire 3.20 5.91* Yes 3.29 3.18 No 

Gambia 2.80 10.39* Yes 2.64 8.50* Yes 

Ghana 6.24* 2.03 Yes 4.73 8.40* Yes 

Mali 10.63* 2.21 Yes 10.12* 3.33 Yes 

Niger 6.56* 5.88* Yes 6.75* 6.03* Yes 

Nigeria 10.46* 7.20* Yes 9.80* 5.33* Yes 

Senegal 3.93 3.29 No 2.43 6.23* Yes 

Sierra Leone 3.92 4.00 No 3.67 6.23* Yes 

Togo 2.97 5.23** Yes 5.57* 3.22 Yes 

Note: GDP is real GDP, MAN is real manufacturing output, NMAN is real non-manufacturing output. * 
denotes the rejection of the null hypothesis at the 5% level. 
 
Table 4. Kaldor’s first law equation.  

Country 

Dependent variable: GDP growth 
Dependent variable: 

non-manufacturing growth 

ΔMANt ECMt−1 ΔMANt ECMt−1 

Coef. t.stat. Coef. t.stat. Coef. t.stat. Coef. t.stat. 

Benin 0.08** 1.65 −0.27* −3.24 −0.28* −3.97 −0.30* −3.43 

Burkina 0.06 0.99 0.01 0.21 −0.26* −3.10 −0.01 −0.21 

Cote d’Ivoire 0.19** 1.82 −0.01 −0.18 0.01 0.16 - - 

Gambia −0.02 −0.20 0.08 1.13 −0.17 −1.59 0.07 0.97 

Ghana 0.07* 2.29 −0.07* −4.52 −0.14* −3.56 −0.03* −2.77 

Mali 0.11 1.19 −0.22* −4.21 −0.09 −0.77 −0.20* −4.15 

Niger 0.20* 2.33 0.05 0.87 0.01 0.06 −0.09** −1.71 

Nigeria 0.64* 4.29 −0.16* −4.07 0.41** 1.71 −0.17* −4.06 

Senegal 0.54* 4.90 - - 0.61* 4.12 0.44* 2.37 

Sierra Leone 0.16* 3.60 - - 0.06 0.98 −0.00 −0.01 

Togo 0.21* 3.83 0.10** 1.90 0.04 0.63 −0.38* −2.79 

Notes: MAN is real manufacturing output. The asterisks * and ** denote statistical significance at the 5% 
and 10% levels, respectively. 

 
of manufacturing sector. In these two countries, indeed, manufacturing sector is 
a driving force of economic growth both by its own expansion and by the in-
duced output growth in agriculture and service sectors. Theoretically, the posi-
tive impact of manufacturing growth on the overall economic growth is ex-
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plained by transfer of labor from low productivity sectors to the industrial sec-
tor. If this is empirically true, the results for the countries under study are not 
surprising, since most African countries exhibit high levels of employment in 
informal and agricultural sectors. In such a context, there is scope for transfer-
ring labor to manufacturing when this sector grows without impeding the 
growth of non-manufacturing sector.  

The results of the Granger-causality tests are presented in Table 5. The point 
estimates of the error correction terms show that manufacturing output Gran-
ger-causes GDP in the long run in Ghana, Mali and Nigeria, while the reverse 
causality holds in Burkina Faso, Cote d’Ivoire, Gambia, Niger and Togo. A 
long-run two-way causal relationship between manufacturing output and GDP 
exists in Benin. According to this result, GDP influences manufacturing output 
and manufacturing in turn influences GDP. With respect to the short-run cau-
sality, Table 5 suggests a unidirectional causality flowing from manufacturing 
output growth to GDP growth in Cote d’Ivoire, Niger and Sierra Leone. In Be-
nin, manufacturing is both a cause and a consequence of economic growth. 
Overall, the causality analysis suggests that manufacturing causes economic 
growth in Benin, Cote d’Ivoire, Ghana, Mali, Niger, Nigeria and Sierra Leone. 
The results displayed in Table 6 indicate that manufacturing growth also causes 
non-manufacturing growth in these countries. The fact that the growth rate of 
manufacturing output causes the overall economic growth supports Kaldor’s 
first growth law.  

5. Conclusion 

This paper investigated the relation between manufacturing output growth and  
 
Table 5. Results of granger causality tests with GDP. 

Country 
Short-run causality Long-run causality ECTt−1 = 0 

MAN does not cause 
GDP 

GDP does not cause 
MAN 

GDP MAN 

Benin 11.05* (0.026) 15.93* (0.003) −0.36* (−3.18) −1.08* (−3.61) 

Burkina 1.47 (0.224) 0.17 (0.676) −0.09 (−1.26) −0.65* (−3.37) 

Cote d’Ivoire 20.03* (0.000) 4.26 (0.371) 0.03 (0.47) −0.28* (−2.05) 

Gambia 0.30 (0.583) 0.40 (0.524) 0.09 (1.30) −0.49* (−4.65) 

Ghana 1.95 (0.162) 0.97 (0.324) −0.06* (−3.21) 0.02 (0.22) 

Mali 0.35 (0.554) 0.05 (0.813) −0.23* (−3.77) −0.03 (−0.31) 

Niger 30.70* (0.000) 3.62 (0.605) −0.07 (−1.58) −0.37* (−3.21) 

Nigeria 1.21 (0.270) 0.52 (0.46) −0.11** (−1.85) 0.09 (1.51) 

Senegal 0.42 (0.515) 0.99 (0.319) - - 

Sierra Leone 13.81* (0.003) 3.87 (0.275) - - 

Togo 0.11 (0.738) 1.293 (0.255) 0.01 (0.29) −0.45* (−2.89) 

Note: Statistics for Short-run causality are Chi-square statistics with p-values in parentheses. Statistics for 
long-run causality are coefficients on ECTt−1 with t-statistics in brackets. The asterisks * and ** denote sta-
tistical significance at the 5% and 10% levels, respectively. 

https://doi.org/10.4236/me.2018.95057


Y. Keho 
 

 

DOI: 10.4236/me.2018.95057 905 Modern Economy 
 

Table 6. Results of granger causality tests with non-manufacturing output. 

Country 

Short-run causality Long-run causality ECTt−1 = 0 

MAN does not cause 
NMAN 

NMAN does not 
cause MAN 

NMAN MAN 

Benin 0.35 (0.551) 1.518 (0.217) −0.21** (−1.97) −0.26 (−1.27) 

Burkina 0.55 (0.457) 0.06 (0.791) 0.02 (0.29) −0.45* (−3.33) 

Cote d’Ivoire 16.69* (0.002) 12.97* (0.011) - - 

Gambia 1.83 (0.398) 3.50 (0.173) 0.09 (0.911) −0.53* (−4.61) 

Ghana 4.52* (0.033) 0.01 (0.901) −0.000 (−0.027) −0.10* (−2.04) 

Mali 0.001 (0.937) 0.05 (0.807) −0.21* (−3.72) −0.03 (−0.33) 

Niger 33.22* (0.000) 2.76 (0.428) −0.24* (−4.64) −0.07 (−0.48) 

Nigeria 14.03* (0.000) 0.57 (0.749) −0.76* (−3.57) −0.04 (−0.23) 

Senegal 0.66 (0.415) 0.21 (0.640) 0.19 (0.82) −0.47* (−2.19) 

Sierra Leone 8.63* (0.034) 3.18 (0.363) −0.00 (−0.26) −0.01** (−1.98) 

Togo 0.19 (0.662) 0.33 (0.532) −0.49*(−3.14) −0.13 (−0.28) 

Note: Statistics for Short-run causality are Chi-square statistics with p-values in parentheses. Statistics for 
long-run causality are coefficients onECTt−1 with t-statistics in brackets. The asterisks * and ** denote statis-
tical significance at the 5% and 10% levels, respectively. 

 
economic growth in ECOWAS member countries from the perspective of Kal-
dor’s first growth law. We examine the validity of this law using cointegration 
and causality tests. The results suggest that the growth of GDP in most 
ECOWAS countries is in a significant way positively related to the growth of the 
manufacturing sector. This result provides support for Kaldor’s first growth law. 
The future economic growth of ECOWAS countries depends on the perfor-
mance of the industrial sector. Therefore structural transformation in favour of 
industrial production activities would help to accelerate economic growth in 
ECOWAS countries. This remains the biggest challenge for African countries 
which calls for more research.  
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