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Abstract 

This study focuses on modern production technology and profitability level of 

manufacturing organizations in Nigeria. The objective of the study is 

investigates the effect of technical and technological modernization, product 
modernization and modernization of management system on productivity level of 

manufacturing organization. The population comprised of registered 
manufacturing SMEs organizations in Ovia North East Local Government Area 

of Edo State. The regression results show technical and technological 

modernization; product modernization has a significant positive effect on 
productivity level of manufacturing organization while modernization of 

management system has an insignificant positive effect on productivity level of 
manufacturing organization. The study recommends that venture owners should 

embrace new technology in enhancing the productivity level of manufacturing 

organization and also, venture owners and management should create new ideas, 
new products and services and new processes that would contribute immensely 

to the productivity level of business organization.  

 

Keywords: Modernization of Management System, Productivity level, Product 

Modernization and Technical and Technological Modernization. 

 

Introduction 

Productive business organizations witness dynamic market environment due to 

global competitive conditions. Nwakoby and Ihediwa (2018) maintain that the presence 

of modernization is a fundamental strategic choice made available to organizations to 

sustain growth and search for higher profits for optimum level of productivity. 

Modernization of production technologies are very fundamental for cost reduction and 

efficiency in a productive organization (Schuh, Graw & Schön, 2014) and to stay 

competitive production technologies. Schönmann, Greitemanna and Reinhart (2016) 

argue that there is urgent need for technological modernization of manufacturing 

processes by integrating the assessment of manufacturing resources with identified tasks 

of investment planning. Companies are investing in technological, reformation of the 
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management system and marketing modernization with the aim of gaining competitive 

advantages in the market place (Oluseye, Ayodotun & Adetowubo-King, 2014). 

Productivity level of business organization has been considered as the dimension 

of how manager ensures the effective and efficient utilisation of the organizational 

resources to achieve results that will satisfy the interests of the shareholders (Richard, 

Devinney, George & Johnson, 2009). It is so because of the underlying assumption that 

organizations are goal directed (Valentinov, Hielscher & Pies, 2015). More importantly, 

“every organization is set up to achieve a goal and the achievement of such goals depends 

on a number of internal and external factors,” (Fores & Camison, 2016:831).  

Productivity level of business organization leads credence to employee development 

which is the goal of the employee to upgrade the existing skills and knowledge of the 

employee, thus competency is enriched by training and development (Kenny, 2019). 

However, every business organization must response to dynamic changes and challenges 

from the face of globalization and technology driven economy (Shahid, Zain & Rahman, 

2017).  In the context of this study, different types of production modernization, such as 

technical and technological modernization product modernization and modernization of 

management system may also result in divergent level of productivity of business 

organization.  

Prior studies on modern production technology and profitability level of 

manufacturing organizations is carried out in developed and developing countries, see 

Kirner,  Kinkel, and Jaeger, (2009), Hua and Wemmerlov (2006) and Kook, Kim and Lee 

(2017). To best of our knowledge, none of the study had been carried on the subject 

matter using Ovia North East Local Government Area as a case study. The study also 

added to the existing body of knowledge by looking at the connection between modern 

production technology and profitability level of manufacturing organizations. 

 

Research Objectives 

The objective of the study focuses on modernization of production under 

conditions of modern technology. The specific objectives are: 

i. To investigates the effect of technical and technological modernization on 

productivity level of business organization. 

ii. To evaluates the effect of product modernization on firm productivity level of 

business organization. 

iii. To determines the effect of modernization of the management system on firm 

productivity level of business organization. 

 

Research Hypotheses 

The hypotheses are formulated in a null form: 

HO1:  Technical and technological modernization has no significant effect on 

productivity level of business organization. 

HO2: Product modernization has no significant effect on firm productivity level of 

business organization. 
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HO3: Modernization of the management system has no significant effect on firm 

 productivity level of business organization. 

 

REVIEW OF LITERATURE 

 

Conceptual Review 

 

Productivity Level of Business Organization 

Productivity level of business organization is a multi-dimensional construct 

determined by a wide-range of factors that are both internal and external to the 

organization (Mafini, 2015). Modern business organizations spend more on research and 

development, have the tendency to acquire new ideas, hence, become more innovative 

and as this is reflected in its productivity growth, performance is improved (Wolff & Pett, 

2006). Jain, Apple and Ellis (2015) define productivity as the process of carrying out 

actions and activities to achieve the desire outcome in terms of meeting the objectives 

and goals of the organization. Production is common among manual workers in 

manufacturing, and such a system is apt to increase labor productivity because neither 

strong leadership nor excellent contribution by a single person is required. This is to say 

that among manual workers, everyone is motivated to raise the average productivity. In 

the case of non-manufacturing industries in which the majority of workers are white-

collar exhibit lower labour productivity. Kinicki and Kreitner (2007) posit that 

productivity is higher in happy and satisfied workers and the management finds it easy to 

motivate high performers to attain firm targets. Organizational productivity is primarly 

measured by financial outcome such as revenue or sales per person, growth in revenue or 

sales over time, quantity per time period, enrolments in programs, labour hours, costs to 

the budget, cross-sells, or performance ratings of the employee. 

 

Technical and Technological Modernization 

The presence of technical and technology modernization brings about high level 

of competitiveness (Klocke, 2009.) Technical and technological modernization is simply 

the replacement of production technology to meet future expectation of the production 

process as a result of decline in its suitability (properties deficit), wear out of 

manufacturing resources as well as progressed technology’s maturity (Schönmann, 

Greitemanna & Reinhart, 2016). Technological advancement helps to improve 

productivity in terms of better machinery that can reduce production time and costs; 

better methods and process controls; breakthrough into completely new ways of doing 

things and product designs that can improve competitive edge and reduce costs. 

Generally, technology is seen as emerging innovativeness and established manufacturing 

processes that aid the production of a product and Spath, Renz and Seidenstricker (2009) 

posit that technical and technologies are normally based on theories with valid findings of 

scientific research for examining causes and their effects on the environment and 

economy.  
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Product Modernization 

Product modernization is generally seen as product innovation which is the 

degree of change that speeds up and improves the way manufacturing organizations 

develop, produce and access new products, industrial processes and services. It therefore 

means that innovation can therefore be viewed as a process of furnishing and improving 

on products and services to appeal to customers’ taste and demand and which expand on 

workers’ aptitudes (Olughor, 2015). Product modernization implies the new or improved 

product, equipment or service that is successful in the market, while process innovation is 

subject to the adoption of a new or improved manufacturing or distribution process, or a 

new method of social service. Akpoviroro, Amos and Oladipo (2019) assert that in a 

dynamic business environment, organizations experience strong market competition and 

fierce rivalry in virtually every industry. In the opinion of Li and Greenwood (2004:1131), 

add that “companies whose products are under the influence of environmental uncertainty 

and declining phase of their life cycle curve usually engage in product diversification to 

cushion the risk arising from current industries”. Product modernization which is also 

known as product innovation and, it involves the implementation of a new improved 

production or delivery method, characterized by changes in techniques, equipment and/or 

software (Bi, Sun, Zheng & Li, 2006). Product modernization is characterized by the 

introduction of new and improved products in driving competitive business environment. 

Business organizations that are involved in developing new products are expected to 

exhibit some high level of creativity and innovativeness which is consistent with their 

customer perception of product brand and company image (Hoyer, Chandy, Dorotic, 

Krafft & Singh, 2010). 

 

Modernization of the Management System 

The concept allows the combination of quality of management tools, aimed at 

increasing business activities and reducing losses due to wasteful practices (Kosgei, 

2014). Kumar and Shirisha (2014) posit that business organizations today are placing 

greater emphasis on logistics to gain a powerful competitive advantage by using 

improved logistics to give customers better service or lower prices, improved logistics 

can yield tremendous cost savings to both the company and the customers, explosion in 

product variety has created a need for improved logistics management, improvements in 

information technology have created opportunities for major gains in enhancing the 

profitability level of the organizations and with high sense of efficiency. Shaw, Dineen, 

Fang and Vellella, (2009) argue that of human resource management practices are 

classify into human resource management inducements, human resource management 

investments practices and human resource management expectation-enhancing practices 

as a means of the modernization of the management system. Management restructuring is 

the fundamental factor of production and labour outcome. 
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Empirical Reviews 

Kirner,  Kinkel, and Jaeger, (2009) study the 2006 German manufacturing survey 

data of 1663 firms and find that, while ‘low-technology manufacturing firms lag behind 

medium- and high-tech firms with respect to their product innovation, perform better at 

process innovation. This finding is perhaps explained by the tendency for low-tech 

innovations to involve processes which are not primarily based on formal research and 

technological development.  

Hua and Wemmerlov (2006) conducted a study on new product introduction and 

performance. The study established a significant relationship between the rate of new 

product introduction and performance. The findings revealed that an organization 

introducing new products into the market for the first time had the opportunity to achieve 

a reasonable level of performance of the innovatively introduced products. 

Kook, Kim and Lee (2017:1), examined the influence of the technological 

diversification on a firm’s innovation capabilities and financial performance in a 

technology-oriented environment. The study makes use of entropy measurement to 

calculate technological diversification with 2095 patents for the period of 2009 to 2011 

whereby 507 firms were sampled in Korean Government Information Technology (IT) 

Research and Development (R&D) supporting programs. It would be documented from 

the study that firm should develop differentiated competitiveness through specialization 

and then exploit unrelated technological diversification to search for new opportunities. 

 

Theoretical Reviews 

This study is anchored on Chesbrough theory.  

Chesbrough Theory of Innovation 

Chesbrough (2006) theory of innovation is based on the assumption of the new 

model of innovation is based on the idea that the major source or process of technology 

transfer and knowledge may become independent to the organization. The new open 

model of innovation is a pattern that assumes that organizations should rely heavily on 

ideas that flow from both inside and outside the organization as this serve as an external 

and internal pathway to the market (Chesbrough, 2006). Modernization is a continuous 

aggregate process that involves not only radical and cumulative innovation but the 

dispersal, retention and effective utilization of innovation. Secondly, the different sources 

of innovation are considered. Johnson, Scholes and Whittington (2005) argued that both 

innovation and technology process played an important part to give an opportunity to 

stakeholders such as money deposit banks, venture capitalists and business angels that are 

either formal or informal. 

 

METHODLOGY 

 

Research Design 

A survey research design was adopted in this study. However, the use of survey 

research method helps in predicting behaviour of the respondents (Bordens & Abbott, 

2002). The population comprised of registered manufacturing SMEs organizations in 
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Ovia North East Local Government Area of Edo State. The justification for choosing 

Ovia is because of proximity and convenience. The population size would actually define 

the scope of the study within which the research findings would be applicable. The 

research instrument used is structured questionnaire. The questionnaire is constructed on 

a 5 point Likert scale: 1, strongly disagree, 2, disagree, 3, undecided, 4, agree and 5, 

strongly agree on the variables of interest (productivity level, technical and technological 

modernization, product modernization and modernization of management system. The 

reliability of the instrument was tested using Cronbach Alpha statistics. The result 

showed productivity level has a Cronbach Alpha coefficient value of 0.918 which is 

made up of 6 construct items, technical and technological modernization has a Cronbach 

Alpha coefficient value of 0.710 which is made up of 4 construct items, product 

modernization has a Cronbach Alpha coefficient value of 0.812 which is made up of 6 

construct items and modernization of management system has a Cronbach Alpha 

coefficient value of 0.854 which is made up of 5 construct items. The Cronbach Alpha 

coefficients were above 0.70 which justify the reliability of the dependent variable and 

independent variables. The data generated were analyzed using correlation analysis and 

multiple regression analysis. 

 

Model Specification 

Given this background and the objectives of the study, the multiple regressions 

model is thus specified as follows;  

PDL= α0 +β1x1(TTM)+β2x2(PDM)+β3x3(MMS) +e0 

Where: 

PDL= Productivity level (Dependent variable) 

TTM = Technical and technological modernization (Independent variable) 

PDM = Product modernization (Independent variable) 

MMS = Modernization of management system (Independent variable) 

α= constant term 

β= Coefficient of the independent variables 

 

Measurement of Variables 

The dependent variable and independent variables were measured by a research 

instrument (questionnaire). The questionnaire is constructed on a 5 point Likert scale to 

measure the variables for the study. The 5 point Likert scale range from 1 to 5; 5 = 

Strongly Agree, 4= Agree, 3= Undecided, 2=Disagree, 1= Strongly Disagree. 

 

PRESENTATION AND ANALYSIS OF DATA 

 

Correlation Analysis 

Pearson correlation was employed to measure the strength of relationship 

between dependent and independent variables. The Pearson correlation coefficient is a 
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measure of the strength of a linear association between two variables, and is denoted by r. 

Table 1 below shows the summary of the correlation coefficient. 

 

Table 1: Correlation Matrix 

 PDL TTM PDM MMS 

PDL 

Pearson Correlation 1 .578** .755** .272 

Sig. (2-tailed)  .002 .000 .210 

N 25 25 25 23 

TTM 

Pearson Correlation .578** 1 .528** .520* 

Sig. (2-tailed) .002  .007 .011 

N 25 25 25 23 

PDM 

Pearson Correlation .755** .528** 1 .378 

Sig. (2-tailed) .000 .007  .075 

N 25 25 25 23 

MMS 

Pearson Correlation .272 .520* .378 1 

Sig. (2-tailed) .210 .011 .075  

N 23 23 23 23 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

It is observed from table 1 above that technical and technological modernization 

(TTM) has a correlation coefficient of 0.578 with a probability value of 0.002. This 

implies that technical and technological modernization is positively and moderately 

correlated with productivity level of manufacturing organization (PDL). Product 

modernization (PDM) has a correlation coefficient of 0.755 with a probability value of 

0.000. This implies that product modernization is positively and highly correlated with 

productivity level of manufacturing organization (PDL). Also, modernization of 

management system (MMS) has a correlation coefficient of 0.272 with a probability 

value of 0.210. This implies that product modernization is positively and moderately 

correlated with productivity level of manufacturing organization (PDL). 

 

Multiple Regression Analysis 

Multiple regression technique is employed to test the effect of independent 

variables on the dependent variable. The result of the multiple regression analysis is 

presented in the table below. 

 

Table 2: Summary of the Regression Result 

Model R R Square Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .837a .700 .653 .46419 

a. Predictors: (Constant), MMS, PDM, TTM 



Modern Production Technology and Profitability Level of Manufacturing Organizations in Nigeria 
 

 218 

It is observed from table 2 above that R2 which measures the strength of the 

effect of independent variables on the dependent variable has the value of 0.700. This 

implies that 70% of the variation in productivity level of manufacturing organization is 

explained by variations in technical and technological modernization, product 

modernization and modernization of management of system. This is supported by the 

adjusted R2 of 0.653 which states the systematic variation explained by the independent 

variables. 

 

Test of Hypotheses 

Here, three hypotheses were formulated in this study which is tested using t-

statistics and significant value of the individual variables in the regression result. The 

essence of this is to ascertain how significant are the effect of independent variables on 

the dependent variable. The summary of the result is presented in the table below. 

 

Table 3: T-Statistics and Probability Value from the Regression Result 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) -.734 .745  -.985 .337 

TTM .724 .231 .530 3.136 .005 

PDM .615 .191 .501 3.215 .005 

MMS -.206 .158 -.193 -1.306 .207 

a. Dependent Variable: PDL 

 

In testing this hypothesis, the t-statistics and probability value in table 3 is used. 

Technical and technological modernization (TTM) had a t-statistics value of 3.136 and a 

probability value of 0.005 which is statistically significant. Therefore, we reject the null 

hypothesis which states that technical and technological modernization has no significant 

effect on productivity level of business organization (PDL). It is also found out that 

product modernization (PDM) had a t-statistics value of 3.215 and a probability value of 

0.005 which is statistically significant. Therefore, we reject the null hypothesis which 

states that product modernization has no significant effect on productivity level of 

business organization (PDL). Modernization of management system (MMS) had a t-

statistics value of -1.306 and a probability value of 0.207 which is statistically 

insignificant. Therefore, we accept the null hypothesis which states that modernization of 

management system had a significant positive effect on productivity level of business 

organization. 

 

Conclusion and Recommendations 

This work examined on modernization of production under conditions of modern 

technology. It would be revealed from the regression results that technical and 
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technological modernization and product modernization were found to have a significant 

positive effect on productivity level of business organization while modernization of 

management system had an insignificant positive effect on productivity level of business 

organization. However, the current study narrowed the empirical gap by examining the 

effect of modern production technology on profitability level of manufacturing 

organizations. Based on the findings of this study, it is recommended that: 

1. Since technical and technological modernization was found to have a significant 

positive effect on productivity level of business organization, venture owners should 

embrace new technology in enhancing the productivity level of manufacturing 

organization.  

2. Venture owners and management should create new ideas, new products and services 

and new processes that would contribute immensely to the productivity level of 

manufacturing organization.  

3. Management should ensure that there is flexibility in the management system in 

order to cushion the effect of negative modernization of management system on 

productivity level of manufacturing organization in the long-run. 
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