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Abstract

Labour productivity is one of the measures of economic performance. Its growth is 

essential for sustainable improvements in living standards and business conditions. The 

growth of labour productivity depends on certain factors, including investment. New 

growth theory states that labour productivity is driven by investment. It is on this basis 

that this study examined the impact of private sector investment on labour productivity in 

Nigeria. The study made use of time-series data of labour productivity, credit to private 

sector, domestic private investment and foreign direct investment in Nigeria from 1981 

to 2016. The data were drawn from various issues of Central Bank of Nigeria statistical 

bulletin and World Bank data. The study adopted fully modified ordinary least squares 

to take care of endogeneity and error correction mechanism, which provided 

information on the long and short-run relationship, as well as the speed of adjustment 

between the variables. The findings showed that credit to private sector is essential for 

labour productivity growth in Nigeria in the long-run, while in the short-run, domestic 

private investment enhances growth in labour productivity; also, the ECM was 

negatively signed and significant at 5%. It was, therefore, recommended, among 

others, that there is a need for government to encourage domestic private investment 

through the creation of enabling environment for private investors to thrive.
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Introduction

Labour productivity is the most widely used indicator for productivity and it reflects the 

efficiency of utilization of factors of production and the production possibility of all 

economy (Novotna, Volek and Alina, 2014). Labour productivity refers to the amount 

of goods and services produced by one hour of labour. According to the United States 

Bureau of Labour Statistics (1959), labour productivity growth is what enables workers 

to produce more goods and services than they otherwise could for a given number of 

hours. Its influence on availability and quality of labour resources and applied 

technologies makes it a key factor in any economy (Auzina- Emsina, 2014). There has 

been increasing recognition of labour productivity by economists and policymakers as a 

key to sustained economic expansion (Owyong, 2000; Ramirez, 2006).

 In the developing countries, governments have been the major promoters of labour 

productivity due to the lack of a robust private sector, especially in the early years of 

independence (Pham, 2009; Aladejare, 2013). Government investment in labour 

productivity, which comes in the form of expenditure on health, housing, education and 

so on, has been largely ineffective. In recent years, there has been a rapid movement in 

favour of active participation of the private sector in the economy (Gatawa and Bello, 

2011). In Nigeria, the call for active private sector participation in economic issues has 

been on since 1986 when the country adopted the structural adjustment programme 

(Bello, Nagwari and Saulawa, 2011). This was further intensified in 2004 when the 

National Economic Empowerment and Development Strategy (NEEDS) was 

introduced. Emphasis was placed on the private sector as the driving force of economic 

growth (Gatawa and Bello, 2011). The failure of government expenditure to bring about 

impressive increase in labour productivity might be due to lack of commitment, 

corruption, lack of accountability and weak controls. Private investors exercise 

effective controls over resource utilization to ensure efficiency and profitability. This 

was a major issue considered by government officials to justify the privatization of 

public enterprises in the country during the period of study. Furthermore, the Nigerian 

government has introduced various initiatives to assist small and medium-scale 

enterprises to boost labour productivity in the country. This study examined the impact 

of private investment on labour productivity in Nigeria. 

 Many of the literature on private investment and labour productivity have focused 

on foreign direct investment (Ayanwale and Bamire, 2004; Ugur and Ruane, 2004; Lee, 

2007; Liang, 2008; Contessi and Weinberge, 2009; Kipkurui, 2015). The studies 

examined the impact of foreign direct investment on labour productivity without paying 

attention to domestic private investments. The focus of most of the studies on the impact 

of foreign direct investment on labour productivity leaves a gap, which justifies the need 

for the current study. Moreover, the nature of foreign direct investment shows that it 

cannot be solely relied upon for growth in labour productivity because its supply to 

countries such as Nigeria is weakened by recession, persistent macroeconomic and 

political instability, epileptic power supply, corruption and insecurity (Ayanwale, 

2007). In addition, most of the inflows of FDI in Nigeria were focused on the oil and gas 

sector, which is highly capital-intensive with very little labour input. As such, there is 

need for complementary investments to meet whatever shortfalls in achieving the 

targeted goal of enhancing the growth of labour productivity in the country. This 

triggers the need to examine the place of domestic private investment in labour 

productivity and provides the basis for making policy decisions on the relevance of 

private investment to labour productivity growth. Credit to private sector eliminates or 

reduces substantially the crowding out effect of public expenditure on private 

investment (Nazmi and Ramirez, 2003). 

 The overall objective of this study is to examine the impact of private investment on 

labour productivity in Nigeria. Specifically, the study examined the impact of foreign 

G.D. Ifarajimi & K.O. Ola * Impact of Private Investment on Labour Productivity     20



21       Journal of Economics and Policy Analysis * Volume 3, Number 1, 2018

direct investment on labour productivity, estimated the effect of credit to private sector 

on labour productivity, and evaluated the influence of domestic private investment on 

labour productivity in Nigeria. The study investigated whether or not foreign direct 

investment (FDI) and domestic private investment have significant impact on labour 

productivity in Nigeria. In examining the impact of private investment on labour 

productivity, the study adopted time series analysis on four variables: labour 

productivity, foreign direct investment, credit to private sector and domestic private 

investment for the period of 1981 to 2016. 

 The remainder of this report is organized as follows: section 2 provides the 

literature review which incorporates the theoretical and empirical review, while section 

3 describes the methodology, consisting of model specification, sources of data and 

method of analysis. Section 4 reports the empirical results, while section 5 provides the 

conclusion and recommendations.

Literature Review

Pioneering theories in the field of labour productivity began with the labour-based 

theory of value propounded by David Ricardo. The theory holds that economic value is 

completely determined by the relative amount of labour required to produce 

commodities. Ricardo (1823) demonstrated that every increase of the quantity of labour 

must augment the value of that commodity in which it is exercised. This theory was 

followed by the surplus theory of Karl Marx, which emphasized that nothing has value if 

it is not due to human labour. Marx (1867) clearly subordinated the value of nature to 

labour. The neo-classical growth theory is based on the understanding that the 

accumulation of capital within an economy and the ways in which people use that capital 

are important for economic growth. Further, the relationship between capital and labour 

in an economy determines the country's output. Finally, technology is thought to 

augment labour productivity in such a way that it increases the output capabilities of 

labour. Basically, to increase economic growth, it is necessary to increase labour 

productivity, the size of the workforce or the technology.

 The theory on labour productivity is further strengthened by the new growth theory 

(NGT), which explained the role of knowledge and technology by incorporating them 

into neoclassical production function. The theory introduced a new concept of human 

capital: the skills and knowledge that make workers productive. The new growth 

theorists, Arrow (1962), Romer (1986) and Lucas (1988) used endogenous growth to 

explain the evolution of the residuals, the source of which was the evolution of 

technology. For increasing returns, not only the capital but also the labour must expand. 

Arrow (1962) assumes knowledge as a side product of investment. The Lucas model is 

based on the assumption that investment on education leads to production of human 

capital, which is a crucial determinant in the growth process. The NGT also emphasizes 

the role of private sector in technological research and development. Unlike physical 

capital, human capital has increasing rates of return (Ramirez, 2012). Research in this 

area has focused on what increases human capital (such as education) and technological 

change (such as innovation). Although successive governments in Nigeria have, over 

the years, committed substantial public funds to human capital development, not much 

has been achieved in the area of technological changes.

 A few empirical studies have been carried out on the impact of private investment 

on labour productivity with most of them focusing on foreign direct investment and 

labour productivity. Kumar and Pradham (2002) analysed the relationship between 

FDI, growth and domestic investment for a sample of 107 developing countries for the 

periods 1980 – 99. The study used flow of output as the dependent variable and domestic 

and foreign owned capital stock, labour, human skills, capital stock and total factor 

productivity as the independent variables. The results showed a positive effect of FDI on 

growth, although FDI appears to crowd out domestic investments in net terms. The 

study also found that in general, some countries have had favourable effects of FDI on 

domestic investments in net terms, suggesting a role for host country policies. 

 Ayanwale and Bamire (2004) examined the impact of foreign direct investment on 

productivity at the firm level in the agro/agro-allied sector of the Nigerian economy 

with data from agro/agro-allied companies using descriptive statistics, correlation and 

regression techniques to achieve its objectives. The results showed that there is positive 

and significant spillover effect of foreign direct investment on labour productivity at the 

firm level. Lee (2007) constructed a panel dataset from nine OECD countries for the 

period 1971-1999 to investigate the inward foreign direct investment and labour 

productivity. The study showed that inward foreign direct investment has robustness of 

long-run positive relationship with the productiveness of a host country. The study also 

confirmed the long-run relationship between domestic knowledge stocks and 

productivities in G7 countries.

 Ramirez (2012) estimated a dynamic labour productivity function for the 1960-

2010 period, incorporating the impact of public and private investment spending, labour 

force, and export growth. The estimates suggested that (lagged) inward FDI flows had a 

positive and significant impact on labour productivity growth, while increases in the 

labour force had a negative effect. The results of the study gave further support to pro-

growth policies designed to promote public investment spending and attract inward FDI 

flows. Kalu and Onyinye (2015) investigated the link between domestic private 

investment and economic growth in Nigeria, using the Cob-Douglas model framework. 

The study estimated a model using error correction modelling (ECM) approach and 

annual data covering 1970 to 2012. The result showed that foreign direct investment 

(FDI) should at best complement domestic private investment. It was therefore, 

concluded that macroeconomic policies and overall macroeconomic stability are quite 

essential for the promotion of domestic private investment.
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Methodology

Model specification

The model for the study is specified in functional form as: 

While the regression equation is specified as:

Equation 2 is rewritten in logarithm form to give equation 3, as follows:

Equation 4 was estimated using fully modified ordinary least squares in order to account 

for endogeneity among the regressors.

Sources of data and method of estimation

The data for this study were obtained from the World Bank and various issues of Central 

Bank of Nigeria Statistical Bulletin over the period of 36 years (1981 - 2016). All the 

variables were converted into logarithm from their monetary values. The estimation 

began by conducting stationarity test. This test is important because large number of 

time series data is generally non-stationary. Using such data in estimation may produce 

spurious regression. Pujula and Zapata (2013) pointed out that stationarity test helps to 

specify the model that correctly approximates the true data generating process. Tests for 

stationarity include Phillips-Perron (PP); Kwiatkowski, Phillips, Schmidt and Shin and 

Augmented Dickey Fuller (Umoru and Yaqub, 2013). The study employed Augmented 

Dickey Fuller (ADF) test, which operates under the hypothesis that series have a unit 

root; the Schwarz criterion is used to decide optimal lag length. The study did not 

choose ADF because of its superiority to other unit root techniques, for according to 

Virman (2004), no unit root test is superior to another. ADF was chosen because it 

allows the regression estimation to be non- spurious (Sjo, 2008)

 The stationarity test provided a ground to determine the order of integration of the 

variables employed in the model. It should be noted that if the variables are integrated of 

different orders, then there is need to look for cointegration. Cointegration tests help to 

establish if some long-run equilibrium relationship exists between the dependent 

variable and all the variables entering the labour productivity function. The study 

employed cointegration via residual-based procedure to measure the long-run 

equilibrium relationship among the variables. 

 Having checked for stationarity and cointegration, estimation of the model was 

carried out. The FMOLS was originally designed to provide optimal estimates of 

cointegration regressions (Phillips and Hansen, 1990). According to Aljebrin 

(2012:274), this 'technique employs kernel estimators of the Nuisance parameters that 

affects the asymptotic distribution of the OLS estimator'. This technique has the 

advantage of modifying the least squares to account for serial correlation effects and test 

for the endogeneity in the regressors that result from the existence of a cointegrating 

relationships. The technique requires the existence of at least a single cointegrating 

relationship among the series. This information of the existence of cointegrating 

equations among the series was further used to carry out short-run estimation. The error 

correction model (ECM) provides information about the long and short-run relationship 

as well as the speed of adjustment between the variables in incorporating to estimated 

equation. In conducting post-diagnostic tests, normality test and Wald statistics were 

used to test for normality in the residual and to test whether the series were significantly 

different from zero.

Empirical Results

Table 1 shows the descriptive statistics for the series. The mean and median of the series 

perform fairly because their values are within the minimum and the maximum values. 

The possibility of the problems of outliers is revealed through the standard deviation. 

Labour productivity (LPR) and domestic private investment (PRI) showed no evidence 

of the existence of outlier as the standard deviations are low. For other series, this 

cannot be ruled out, as the standard deviations are large. 
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Where

LPR =  labour productivity

FDI =  foreign direct investment 

CPS =  credit to private sector
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µ =  stochastic term
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The values obtained for the skewness showed that there is possibility of all series being 

normally distributed, except foreign direct investment (FDI). Labour productivity 

(LPR), credit to private sector (CPS), and domestic private investment (PRI) are rightly 

skewed (table 1) and greater than zero. Labour productivity (LPR), credit to private 

sector (CPS), and domestic private investment (PRI) are symmetrically around the 

mean except FDI. Further evidence for being normally distributed for credit to private 

sector (CPS) and domestic private investment (PRI) are seen in values obtained for 

Kurtosis. Credit to private sector (CPS) and domestic private investment (PRI) have 

Kurtosis values which greater than 3 (table 1). Labour productivity (LPR) and FDI have 

Kurtosi values which are less than 3; hence, there is possibility of their series not being 

normally distributed. While the Jarque Bera statistics show that labour productivity 

(LPR), FDI and domestic private investment (PRI) show evidence of being normally 

distributed. Their pro-value is higher than 5% level of significance. Since credit to the 

private sector (CPS) is positively skewed, the study cannot conclude that it is not 

normally distributed.

Unit root test

The data in table 2 show the results of the unit root test estimation on the series using 

Augmented Dickey-Fuller. ADF was used because of the large sample of the 36 years of 

study. All the series were stationary after the first difference at 5% significance. The 

information obtained satisfied the condition for cointegration test, which requires that 

all series be stationary.
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Table 1: Descriptive statistics

 LPR CPS PRI FDI 

 Mean  5.32  13.11  10.66  10.91 

 Median  5.14  10.99  10.51  11.61 

 Maximum  7.22  36.89  13.17  14.12 

 Minimum  3.98  5.92  9.46  6.39 

 Std. Dev.  0.91  6.65  0.82  2.70 

 Skewness  0.45  1.71  0.81 -0.49 

 Kurtosis  2.25  6.13  3.63  1.84 

 Jarque-Bera  2.08  32.17  4.57  3.46 

 Probability  0.35  0.000  0.10  0.18 

 Sum  191.83  471.90  383.95  392.69 

 Sum Sq. Dev.  29.10  1546.30  23.69  255.04 

 Observations  36  36  36  36 

 

Table 2: Unit root test

Variables  Level/Difference Critical Value (ADF)  ADF ORDER 

lnLPR Level 

First Diff. 
-2.9484 

-2.9511 
-0.7053 

-4.7910* 

 

1(1) 

lnFDI Level 

First Diff. 
-2.9484 

-2.9511 
-1.6563 

-7.8839* 

 

1(1) 

lnCPS Level 

First Diff. 
-2.9484 

-2.9540 
-1.7766 

-5.9148* 

 

1(1) 

lnPRI Level 

First Diff. 
-2.9511 

-2.9511 
-0.3771 

-7.5706* 

 

1(1) 

Note: * indicates significance at 5% level.

Cointegration test

Table 3 shows that the residual from static OLS is stationary at level. This result shows 

that there is long-run relationship among the series. Since there is evidence of long-run 

relationship, the estimation of the long and short-run relationships was conducted.

Table 3: Cointegration test via residual

  Statistics  Critical Values P- Values 

Residual  -2.9511 -3.9366 0.0045 

 Significance at 5% level

Long-run fully modified OLS

Table 4 showed the extracted output from E-view 9 of the long run relationship between 

the variables.

Table 4: Long-run regression (fully modified OLS)

DV: lnLPR  

Intercept 0.1097 

(0.1000) 

lnFDI 
-0.1481 

(-1.1030) 

lnCPS 
0.3307* 

(4.3737) 

lnPRI
 

0.4573 

(0.7765)
 

R2 

 
Adjusted R2 

0.6178
 

0.5808
 

Long-run variance
 

0.00187
 

Note: t- statistic; *1%, **5% and ***10% level of significance 
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In table 4, the coefficient of determination is 0.6178, which shows that 61.78% of the 

variation in labour productivity is explained by the independent variables. Foreign 

direct investment does not have the expected sign and is also not significant at 5% level 

of significance. Credit to the private sector and domestic private investments have the 

expected signs. This implies that 1% increase in foreign direct investment leads to a 

decrease of 0.14% in labour productivity in Nigeria. This may be due to the fact that the 

inflow of FDI is concentrated in the oil and gas sector, which have very little labour 

input. Credit to private sector (CPS) is significant at 5% level of significance. This 

shows that credit to private sector (CPS) increases labour productivity growth by 0.33% 

in the period under study. The result shows that the impact of credit to private sector on 

labour productivity in Nigeria is positive and significant. This also means that 

government's efforts at providing credit facilities to small and medium-scale enterprises 

through the CBN is yielding positive results. In the same vein, domestic private 

investment has the expected sign, but it is not significant at 5% level of significance. A 

1% increase in domestic private investment leads to 0.46% increases in labour 

productivity in Nigeria. The low level of contribution of DPI to labour productivity may 

be due to the infrastructural deficit and high cost of doing business in the economy, 

which led to the relocation of some private companies to neighbouring countries during 

the period of study.

Short-run fully modified OLS

The parsimonious ECM for fully modified OLS is given in table 5. It is computed by 

generating the error correction term. The variables that are not significant in the over-

parameterized ECMs are removed from the final estimation.

2 2
The short-run dynamics in table 4 and the coefficient of determination R  and adjusted R  

are 0.112 and 0.0528, respectively. These show that 11.20% of the variation in labour 

productivity is explained by the explanatory variables. The ECM is correctly signed, 

that is, it has negative sign and is significant in all estimations. ECM is significant at 5%. 

The result shows that 24.59% of the errors in the previous times disequilibrium is 

corrected. In the short run, it is only domestic private investment (PRI) that is 

significant and has the expected sign in the parsimonious ECM. It shows that in the short 

run, domestic private investment promotes labour productivity growth in Nigeria. A 

1% increase in domestic private investment leads to 0.47% increase in labour 

productivity. The Jarque Bera statistic is 0.8300 and the corresponding pro-value is 

0.6603. Thus, the test for normality in the residuals of the estimated short-run 

regression shows no evidence to reject the null hypothesis of normality of the errors. 

Based on the result, it is concluded that the model is reliable for inference. The Wald 

statistic in which the F- statistic is 0.6090 indicates that domestic private investment is a 

key determinant of labour productivity growth in Nigeria, as its coefficient is 

significantly different from zero.

Conclusion and Recommendations

The study examined the impact of private investment spending on labour productivity in 

Nigeria. It made use of time-series data of labour productivity, credit to private sector, 

domestic private investment and foreign direct investment in Nigeria from 1981 to 

2016. The data were drawn from various issues of Central Bank of Nigeria statistical 

bulletin and World Bank data. The adoption of fully modified ordinary least squares was 

to take care of endogeneity and error correction mechanism which provide information 

about the long-run and short-run relationship, as well as the speed of adjustment 

between the variables. 

 The findings showed that credit to private sector exerted positive impact on labour 

productivity in the long run, whereas domestic private investment and FDI were not 

significant in the long run. The ECM was negatively signed and significant at 5%. In the 

short run, the findings showed that domestic private investment exerted positive impact 

on labour productivity growth. The study, therefore, recommends the need for 

government to create a conducive environment for domestic private investment to thrive 

and encourage financial institutions to increase their commitment to making credit 

facilities available to private investors in the non-oil sectors.
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