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Abstract: The study on the factors affecting the performance of manufacturing workers in industries in 

Anambra State of Nigeria identified six influential factors as Power/Energy, Training, Motivation, 

Technology, Maintenance /repairs and Safety. In this study, relevant literature materials were reviewed and 

three plastic manufacturing companies in Anambra State were selected and studied. Workers performance 

time study and factor test study were carried out on 30 sampled manufacturing workers, 10 per company 

and data collected from the survey were analysed. Regression analysis of data gave coefficient of 

determination of 0.997. Multiple linear regression models were developed to predict the affects of these 

factors on manufacturing workers performance. The factor indices of the six factors show the degree of 

influence of the factors on the performance of the manufacturing workers. The factor indices for the factors 

are, -1.011, -0.559, -0.471, 0.589, 0.0504 and 0.607 for Power/energy, Training, Motivation, 
Maintenance/repairs, Technology and Safety respectively; showing that power /energy has the greatest 

negative influence on the performance of manufacturing workers with Safety being the factor with most 

positive influence. It is therefore recommended that companies must take special attention towards Power 

source and effective utilization.  

Keywords: Worker Performance, Regression analysis, Time Study, Factor Indices, SPSS software, Test 

 Study 

_________________________________________________________________________________ 

1.0 INTRODUCTION 

 Manufacturing is the use of machines, tools and labour to produce goods for use or sale. The term 

may refer to a range of human activity, from handcraft to high tech. though is most commonly applied to 

industrial production in which raw materials are transformed into finished goods on a large scale. 

Manufacturing employees (workers) are categorized into two major types: production and non-production 
workers. Production workers are mainly unskilled or semi-skilled and while non-production workers are 

skilled workers. Nevertheless, all levels of manufacturing industries are faced with the challenge of 

producing goods (plastics, cables, paper products, machines, cars etc) of right quantity and at right time, 

and more importantly at minimum cost (minimize cost) and maximum profit for their survival and growth 

hence demands an increase in production efficiency of the industry which rest squarely on the 

effectiveness of the manufacturing workers.  The most important dependent variable in industrial and 

organizational psychology is job performance which is product of worker performance. One of the major 

concerns of manufacturing companies has focused on improving worker productivity, which is one of the 

job performance measures, (Borman, 2004). This work has the objective to determine joint and relative 

contributions of the independent variables (Power/energy, training, motivation, technology, 

maintenance/repairs and safety) to the manufacturing workers performance and determine any significant 
relationship that exists between these independent and the dependent variables; and the development of a 

model to predict an enhanced manufacturing workers performance.  

  

2.0 LITERATURE REVIEW  

 Gregura, Ployhart and Balzer (1996) described job performance as the extent to which an 

organizational member contributes to achieving the objectives of the organization. Keller (2006) puts it 

that, when you expect the best from your employees, they will give you their best. On the other hand, when 

you expect little from your employees, they will give you low performance in return, which was named by 

Malic et al (2006) as “set-up-to fail syndrome”.  

 The manufacturing workers form an important integral part of any industry, and any negative or 

positive factor which affects the working conditions of these workers directly and indirectly affect the 

company. The 1988 industrial policy of Nigeria not only recognized the private role of the private sector 
but shifted industrialization strategy from large-scale industries to Small and Medium-scale Industries 

(SMI). Ukaegbu (1998) stated that small and medium enterprises (SMEs) now constitute about 95% by 

numbers, of the organized manufacturing establishments in the country. However, in contrast to the 



International Journal of Emerging Trends in Engineering and Development      Issue 3, Vol.2 (March 2013)                                                                                                  

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                          ISSN 2249-6149 

 Page 53 
 

situation in industrialized and some developing economics, the contribution of SMEs to the Nigerian 

economy, in terms of output, exports and employment, is relatively low. It is therefore, imperative that 

these factors affecting workers who form the engine room of this sub-sector of economic, social and 

political developments should be taken care of.  

 You need to understand the factors affecting employee performance to increase productivity 

(Anderson, 2011). A lot of factors can influence the performance of a production worker positively or 
otherwise in a Nigerian manufacturing firm, Anambra State as case study chosen from engineering point of 

view. These factors include but not limited to (i) Power/Energy infrastructure (ii) Training (iii) Motivation 

(iv) Maintenance and Repair of machine tools (v) Technological change and (vi) Work place safety. 

However, other factors, such as, leadership effectiveness, time management, process change and others, 

also influence the production worker performance in the medium and large-scale manufacturing industry in 

Anambra State, Southeastern Nigeria.  

 

2.1 Power /Energy Infrastructure  

 The problem of inconsistent power supply cannot be over emphasized when it has to do with 

manufacturing sector of Nigeria economic and socio-political entity. By far, the most significant problem 

of the physical infrastructure relates to unreliable and irregular power supply. The vast majority of firms in 

Nigeria expressed their dissatisfaction with the services of National Electric Power Authority (NEPA) 
otherwise known as Power Holding Company of Nigeria (PHCN) which is only a baptism of name as they 

remain the same.  

 Uninterrupted supply of power is a rare occurrence in Nigeria. Therefore, erratic power supply 

has become a fact of life for most manufacturers in Nigeria who now increasingly rely on personal 

generators, voltage stabilizers and motors to keep their machines running. However, the self-supply of 

electricity can be considerably more expensive-about three four more expensive than NEPA/PHCN 

charges.  

 

Table 1: Energy supply by NEPA/PHCN to Industrial Axis of the country for period 2003-2006. 

 

 

 

 

 

 

 

 

Anambra /Enugu Axis and Imo/Abia Axis, the area covered by this study (Table 1), had an average of 

39.15%, 26.22%, 33.75% and 27.80% electricity requirements in 2003, 2004, 2005 and first half of 2006 

respectively, met by supply from the National Grid (Ukaegbu, 2004). In the main, the Axis had to make up 

the balance of 72.20% - 61.75% through self generation. The high cost of Automated Gas Oil (AGO) 

popularly known as diesel, used in running most heavy duty generators used for power generation in 

medium and large-scale industries will certainly affect the production cost of the employer (manufacturer). 

This will in turn lead to the employer’s removal of certain incentives that would have helped in uplifting 

the worker (employee). The sudden interruption of power supply leads to abrupt production stoppage and 
sometimes damage to machinery, this results in idle time for the production worker and subsequently delay 

and shortage in production.  

 

2.2 Impact of Training in Manufacturing Worker Performance:   

 There are some basic questions, such as “Why training?” and “Does training have any 

performance benefits to the manufacturing workers that one needs to address”?  Training the 

manufacturing workforce has two important economic advantages; it provides manufacturing workers’ job 

option and choices and potential for higher earnings and it leads to an overall improvement in an 

organization’s performance and consequently, its productivity. Nearly half of a manufacturing worker’s 

life time earnings are affected by training in school and on the job. A firm’s training decision is posited to 

be a function of its innovativeness and technology require knowledge skills that are difficult to acquire 

purely from external recruitment. This is due to the specificity of the knowledge required in high 
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technology firms or because the rapidity of change associated with innovation requires upgrading of the 

existing workforce (Baldwin and Johnson, 1995).  

 

2.3 Motivation and Manufacturing Worker Commitment  

 Motivation depends on many variables itself but for this work, it is summarized and taken as a 

factor due to it’s important to manufacturing workers performance. The level of performance of production 
worker relies not only on his actual skills, but also on the level of motivation each person exhibits (Burney 

and Widener, 2007). Motivation is an inner drive or an external inducement to behave in some particular 

way, typically a way that will lead to rewards (Dessler, 1978). Over-achieving, talented manufacturing 

workers is the driving force of all forms, so it is essential that organizations strive to motivate and hold on 

to the best workers (Harrington, 2003). The degree of employee satisfaction with wages, promotion, job 

security, fringe benefits, cordiality between management and workers, equity and manger(s) benevolence 

are likely to be stronger predictors of employee commitment to the organization than would a challenging 

job and employee participation in decision-making.  

 

2.4  Manufacturing Worker and Advanced Technology:  

 An issue of increasing interest to researchers and policy makers is how the introduction of new 

technologies into the workplace will impact manufacturing workers. In particular, there is concern about 
what more number of less educated workers will face in an environment characterized by higher rates of 

technological advancement. The observed increase in wage inequality between college and high school 

graduates in the 1980s might be interpreted to imply that the status of less educated workers will 

deteriorate with the pace of technological change. Bartel and Sicherman (1995), propose that, there are two 

mechanisms by which technological advancement is likely to affect the firm’s decision to its workers or 

the worker’s decision to invest in on-the-job training. First, an increase in the rate of technological 

advancement is likely to accelerate the rate of obsolescence of human capital. The second mechanism is 

related to the fact that technological advancement increase the risk of uncertainty of investment in human 

capital (Williams, 1979).  

 

2.5 Manufacturing Worker and Safety Regulation:  
 Workers’ perceptions and experience in relation to Occupational Health and Safety (OHS) are 

scarcely considered in programmes for the prevention of work related injuries and diseases. Healthy 

environments and healthy behaviours are key determinants in occupational health and safety. Workplace 

environment includes physical as well as organizational factors, and attention and interventions should be 

focused on both (Garcia, Boix and Canosa, 2004). In the spring of 2001, the International Laobur 

Organisation endorsed its guidelines on safety and Health Management System. The Guidelines have their 

background in several national models in the area of what are known as “voluntary standards”.   

 

3.0 MATERIALS AND METHOD 

 Thirty manufacturing workers were sampled from three plastic manufacturing firms in Anambra 

State.; Louis Carter Industries Nnewi, Sunflower Industries Amawbia and Millennium Industries Awka.  
 

3.1 Research Instruments/Data Collection  

 Principally, data collecting method employed are direct observation (Time Studies) and structured 
interviews (Test studies). The data used in this research are primarily derived from the average 

performance “P” per week of 30 production workers sampled from different sections at the three company 

visited by the researcher, ten workers per company. The researcher observed and recorded the actual daily 

output of these sampled machine operators for at least one week. The worker’s daily performance is 

calculated using the relation   

𝑃  𝑥1 =  
𝑄2

𝑄1

                                                           (1) 

Where Q1 = fixed or max. daily machine capacity;  Q2 = Actual daily output and P(x1)=  worker perform 

each day       

Worker performance each day = 
𝐴𝑐𝑡𝑢𝑎𝑙  𝑑𝑎𝑖𝑙𝑦  𝑜𝑢𝑡𝑝𝑢𝑡

𝑓𝑖𝑥𝑒𝑑  𝑜𝑟  𝑚𝑎𝑥 .𝐷𝑎𝑖𝑙𝑦  𝑚𝑎𝑐 𝑖𝑛𝑒  𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦  
                    (2)                                                                  

 

The machine daily max capacity is given by the relation below;  

 

Max capacity per day = 
𝐷𝑎𝑖𝑙𝑦  𝑤𝑜𝑟𝑘𝑖𝑛𝑔  𝑜𝑢𝑟

𝐶𝑦𝑐𝑙𝑒  𝑡𝑖𝑚𝑒
                           (3) 

 Cycle time =
𝑂𝑛𝑒  𝑜𝑢𝑟

𝑀𝑎𝑥 .𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦  𝑝𝑒𝑟  𝑑𝑎𝑦
                                          (4)                
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  Hence cycle time is the number of seconds or time needed to produce one shot, from the 1st closing of 

machine moulds to the next closing. Test studies were performed at the various companies using thirty 

sampled workers, ten from each company. The data obtained in these test studies sheets (Likert items) 

were used to validate the observed time studies of the research. The total standard times produced by an 

operator are a direct function of the number of parts, pieces, amount of weight, volume etc., produced and 

the standard times to produce them.  
Therefore, 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑡𝑖𝑚𝑒𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 
= 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑛𝑖𝑡𝑠  𝑜𝑓 𝑤𝑜𝑟𝑘 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 𝑎𝑛𝑑 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒            (5) 

From which  

𝑂𝑝𝑒𝑟𝑎𝑡𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 =    
𝑢𝑛𝑖𝑡𝑠  𝑜𝑓  𝑤𝑜𝑟𝑘  𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑  

𝑛𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑚𝑖𝑛𝑢𝑡𝑒𝑠  𝑢𝑠𝑒  𝑡𝑜  𝑝𝑟𝑜𝑑𝑢𝑐𝑒  𝑡𝑒𝑚
 𝑥 

100

1
                (6𝑎)        

 

𝑂𝑝𝑒𝑟𝑎𝑡𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 =  
𝑡𝑜𝑡𝑎𝑙 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑒 𝑡𝑒𝑚 
 𝑥 

100

1
       (6𝑏) 

Also  

𝑂𝑝𝑒𝑟𝑎𝑡𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑐𝑒 =  
𝑙𝑑𝑙𝑒  𝑡𝑖𝑚𝑒  𝑢𝑠𝑒𝑑

𝑎𝑐𝑡𝑢𝑎𝑙  𝑡𝑖𝑚𝑒  𝑡𝑎𝑘𝑒𝑛
  𝑥 

100

1
                                                           (6𝑐)  

 

3.2   Factor Test Studies Data      
 They are Power/Energy, Training, Motivation, Technology, Maintenance/Repairs and Safety. 

Each of the 30 sampled workers, for a particular day during the research performance recording, were 

given on arrival a test study sheets that contains total of thirty hypothetical structured interviews (Likert 

items) relating to the six variable factors in consideration. The workers studied the factors Likert items and 

comments appropriately on how the factors affect him/her personally in relation to 

performance/productivity and submit back to the researcher immediately before he /she starts work for the 

day. The points assigned to these comments by the researcher were summed up (Likert scale) and used to 

relate the effect of each variable on the job performance of each particular manufacturing worker.  

 

Table 2:    Treatments and Performance Values Generated from Test and Time Studies  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.0 DATA ANALYSIS AND RESULT DISCUSSION 

The data obtained from the three companies visited by the researcher were analyzed, discussed 

and compared. Individual actual average percentage performance observed was recorded and the factor test 

 
NB: L = Louis Carter workers     S = Sunflower workers     M = Millennium workers 
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study values from the three companies totaling (30) thirty workers were converted and tabulated into a 

useful form to develop the required general model needed and finally was analyzed to achieve the results. 

 

4.1 Treatments and Performance Values Generated from Test and Time Studies - Louis Carter 

Industries Nnewi 

 The data collected from Louis Carter Industries Nnewi (L1-L10; Table 2) was analyzed using 
SPSS software and the regression model summary, ANOVA, and factorial coefficients are shown below – 

Tables 3, 4, and 5.  

 

Table 3: Regression Model Summary (Louis Carter) 

 

 

 

Predictors: (Constant), Technology, Repairs, Safety, Energy, Training, Motivation. 

 
Table 4: ANOVA 

 

 

 

 

 

 

 

Dependent Variable: Performance 

  

Table 5  Factorial Correlation Coefficients 

 

 

 

 

 

 

Dependent Variable: Performance  

 

The model summaries of the regression analysis on the above data from Louis Carter industries Table 3 

gives a perfect coefficient of correlation (R) of 1.00 and good coefficient of determination (R2) of 0.999.  
 The ANOVA table of Table 4 shows good significance of the predictors (Technology and Safety) 

evaluated at the company with a 95% confidence level i.e. 0.05 significance levels. This implies that at 

Loius Carter only two factors affect the worker’s performance positively. The table also showed the model 

coefficients (standardized and unstandardized), and t-statistical distribution. The linear regression model 

developed from this analysis of data from Louis Carter is given as  

𝑌 = 1.399𝑥1 +  0.922𝑥2 −  0.602𝑥3 +  1.956𝑥4 +  0.181𝑥5 +  1.814𝑥6 − 22.627                     (7)  

 From the compared factorial coefficients Table 5, it can be inferred that the predictors; Safety, 

Technology and Repairs have most positive contribution to the workers performance. This means that the 

company Louis Carter lay good emphasis on Maintenance and Repairs of her machineries, Technological 

update and workers’ safety and should improve on the areas of energy supply, worker’s training and 

motivation. 
 

4.2 Treatment and Performance Values from Time and  Test Studies - Sunflower Industries 

Amawbia  

 Data collected from Sunflower Industries (S1-S10 on Table 2) were analyzed using SPSS software, 

the regression analysis, ANOVA and correlation coefficients results are displayed below on Tables 6, 7, 

and 8.  
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Table 6:  Regression Model Summary (Sunflower) 

 

 

 

Predictors: (Constant), Technology, Repairs, Safety, Energy, Training, Motivation. 
 
Table 7: ANOVA 
 
 
 
 
 
 
 
 
 
 
 

 

Table 8 Factorial Correlation Coefficients 

 

 

 

 

 
 

 

 

Dependent Variable: Performance  

 

 From Table 6 the coefficient of correlation is given as 1.00 and it’s coefficient of determination is 

0.999 and both are very good. The ANOVA display on the Table 7 shows good significance of the 

independent variables evaluated at 0.05significance level for Training, Motivation, and Repairs. The 

regression model from this analysis of Sunflower data is thus:   

𝑌 = −0600𝑥1 −  1.018𝑥2 −  1.188𝑥3 +  0.323𝑥4 +  0.534𝑥5 +  0.269𝑥6 +  78.414           (8) 

 Again from the standardized coefficient column on the ANOVA Table 7, it is inferred that the 
predictors Motivation, Training and Power/Energy contributed most negatively to the worker’s 

performance. Hence Sunflower Industries should emphasis more on adequate motivation, regular training 

and power/energy source and utilizations. 

 

4.3  Treatment and Performance Values from Time and  Test  Studies – Millennium Industries 

Awka    

 The data on Table 2, computed from Millennium Industries Awka (M1-M10) was also analysed  

using  SPSS  and  the linear regression analyses results displaced on Tables 9, 10, and 11. 

 

Table 9: Regression Model Summary (Millennium) 

 
 

 

Predictors: (Constant), Technology, Repairs, Safety, Energy, Training, Motivation. 

Table 10: ANOVA 
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Table 11: Factorial Correlation Coefficients 

 

 

 

 

 
 

 

 

 

Dependent Variable: Performance  

 

 The model summary of Table 9 gives an excellent coefficient of correlation and coefficient of 

determination which are both equal to 1.00. The ANOVA display of Table 10 showed a good significance 

for predictors of Energy, Safety, and Technology. This is the only company among the three companies 

under study that gives significant impact and emphasis on Energy. The linear regression model from the 

analyses of data from millennium industries is given thus:  

𝑌 = −1.244𝑥1 −  0.511𝑥2 +  0.187𝑥3 +  0.262𝑥4 +  0.534𝑥5 +  1.207𝑥6 +  47.636            (9) 
. Comparing the three companies under study, it is clearly shown that the predictors that contribute most 

negatively to performance of workers are Power/Energy followed by lack of Training and positive 

Motivation. Hence manufacturing industries should pay special attention to power/energy 

source/utilization, motivation and updating of workers through training, as they are very vital to 

manufacturing workers effective performance hence productivity.    

      

4.4 Parameters (Predictors) SPSS-Plots 

As stated above, SPSS-software was employed and it gives a neat point plotting. Model summary, 

parameter estimates (ANOVA) and coefficients tables were all displayed (Tables 30-47). Also displayed in 

the tables were other vital parameters e.g F and t distributions, df, Significance and standard error.  
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Fig 1: Performance Vs Power/Energy 
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Fig 2: Performance Vs Training 
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Fig 3: Performance Vs Motivation 
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Fig 4: Performance Vs Technology 
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Fig 5: Performance Vs Maintenance/Repairs 
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4.5 Graphs’ Results Summary Discussion. 
 From above graphs, it is vividly seen that the entire plotting are linear which summarizes that all 

the predictors or independent variables affects performance of manufacturing workers. Again, the graphs 

clearly proves that the predictors-Power/Energy, Training and motivation affects performance negatively 

while Technology, maintenance/Repairs and safety affects workers performance positively. This is 

affirmation to results of the regression models and analysis of variance earlier generated. The linear 

regression models from the plotting of each predictor against performance are given below. 
  

𝑃𝑜𝑤𝑒𝑟 𝐸𝑛𝑒𝑟𝑔𝑦   𝑦 =  −4.929𝑥1  + 119.761                                 (10) 

 

𝑇𝑟𝑎𝑖𝑛𝑖𝑛𝑔  𝑦 =  −4.313𝑥2  + 114.239                                              (11) 

 

𝑀𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛  𝑦 =  −3.824𝑥3  + 108.542                                          (12) 

 

𝑇𝑒𝑐𝑛𝑜𝑙𝑜𝑔𝑦   𝑦 =  3.256𝑥4  + 9.023                                                (13) 

 

𝑀 𝑅𝑒𝑝𝑎𝑖𝑟𝑠  𝑦 =  3.063𝑥5  + 18.171                                                (14) 

 

𝑆𝑎𝑓𝑒𝑡𝑦   𝑦 =  2.678𝑥6  + 16.603                                                       (15) 

 

5.0 Conclusion  

The study has been able to identify that there are relationship between the manufacturing worker 

performance and the six predictors and also developed a multiple linear regression models to predict the 

effect of these factors after careful survey and study of activities, functions, and program of three selected 

plastics industries. The model if improved and applied will help to address the effects of those factors on 

workers performance. 
It is imperative to realize that performance goals and targets set in industries can only be achieved 

when our industries handle  the issue of workers performance as it relates to constant power supply, 

adequate training, excellent motivation, safety of workers, proper and urgent maintenance/repairs of 

machines as well as constant technology upgrading. Finally, the model were developed using regression 

analyses by SPSS software. The models could easily be assessed by our industries and it is also easy to 

understand. 
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