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Abstract 
Manufacturing firms are faced with the sequencing of tasks in workstations as 
the capabilities of manufacturing firms is to harness resources through the ef-
fective sequencing of task assignments in workstations. Thus, this study em-
pirically examined work line balancing and production efficiency of manu-
facturing firms in Rivers State, Nigeria. Content on improving production ef-
ficiency by reducing non-value-added activities, cycle time and distribution of 
workload at each work station by work line balancing process, was also ad-
dressed. The dimensions of work line balancing were standardized work and 
one-piece flow; while production efficiency was measured using product out-
put, product quality, and lead time reduction. The Pearson’s Product Moment 
Correlation Coefficient (PPMCC) was used to test the significance of the rela-
tionship between dimensions of work line balancing and production efficiency. 
The findings showed that standard work procedures in work stations’ task as-
signments provide better work line balance and show a positive significant 
relationship with product output and lead time reduction. Also, one-piece flow 
was revealed to have a more significant and positive relationship with product 
quality than product output and lead time reduction. Therefore, it was con-
cluded that implementing appropriate work line balancing in the worksta-
tions should be an ongoing activity in the production process and setting ca-
pacity utilization baselines is key to improving production efficiency. 
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1. Introduction 

In most manufacturing firms, it is imperative that workstation assignments are 
programmed in planning and scheduling available capacity to achieve output le-
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vels in meeting the objectives of capacity planning which are maximizing capac-
ity utilization and maximizing market share [1] The schedule of work or task in 
the factory shows a timetable for performing activities using resources or allo-
cating facilities [2]. The scheduling process is to disaggregate the master produc-
tion schedule (MPS) into a time-frame activities period as necessary in the pro-
duction process in meeting customers’ orders. Demand for the firm’s product 
comes mostly in product orders, which is an annexed function from marketing 
from varied periods and often accepted in uneven fluctuating quantities [3].  

The firm in its capacity planning functions will supervise labour and machines 
in task assignment procedures that are expected to meet demand orders. The 
demand can be accepted as customers’ orders collected for all demand in one 
month; and two weeks of safety stock. The assignment of tasks to machines fol-
lows vital rules depending on data such as processing time, due date and other 
seemingly relevant rules in determining which jobs are sequenced first in the 
workstations. It is likely that manufacturing firms in the awareness of balancing 
the work line in workstations need to achieve the objectives of production efficiency 
in measures of maximizing capacity utilization, maximizing product output, prod-
uct quality, lead-time reduction and minimizing the total flow time. These meas-
ures used in assessing the workstations’ operations create a gap in the smooth-
ness of the production process in the scheduling of jobs to machines.  

The jobs are assigned to the workstations and the decisions in the assignment 
procedure depend on the operations and routing requirements of each job, sta-
tus of existing jobs on the machines, the queuing of work before each machine, 
job priorities, material availability, anticipated job orders, and worker and ma-
chine capabilities [2]. The need for manufacturing firms to adopt the work line 
balancing technique has become imperative to optimize the workstation as well 
as reduce the production time and maximizing output. Originally, work line ba-
lancing was developed for a cost-efficient mass production of standardized 
products, designed to exploit a high specialization of labour and the associated 
learning effects. Also, when work line balancing is been used this makes efficient 
flow line systems available for low volume assembly order production and enables 
modern production strategies like mass customization. It maximizes the division 
of labour, thereby maximizing system productivity [4]. Therefore, the configura-
tion of the work line and the distribution of work along the line are fundamental 
to the production system’s efficiency.  

Production efficiency is a term used to describe the state or level at which a 
manufacturing firm is producing the greatest number of units while utilizing the 
least amount of resources possible [5]. The idea is to achieve a balance of task 
assignments in the work stations as not to overload or under-load a given work 
station. Evaluating production efficiency typically involves assessing each phase 
of the production process. The assessment begins with the acquisition of raw 
materials and continues through the consumption of those materials as new 
products are assembled and completed.  
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The need for balancing the work line becomes obvious when it is considered 
that the output to be received from the line is determined by the maximum time 
involved in the performance of work at one particular workstation. The imbal-
ances existing in the work line would lead to wastage of time at all other work 
stations; thus, an efficient balance among the activities will complete the re-
quired work while maintaining the specified sequence and minimizing the idle 
time [6].  

Statement of the Problem 

The need for balancing the work line becomes obvious when it is considered that 
the output to be received from the line is determined by the maximum time in-
volved in the performance of work at one particular workstation. The imbal-
ances existing in the work line would lead to wastage of time at all other work 
stations; thus an efficient balance among the activities will complete the required 
work while maintaining the specified sequence and minimizing the idle time [6]. 
The production line of manufacturing firms in Rivers State, Nigeria was ob-
served to be experiencing technical problems of high idle time, high labour cost 
and low line efficiency. Therefore, the purpose of the study was to empirically 
examine work line balancing and production efficiency of manufacturing firms 
in Rivers State, Nigeria. 

2. Literature Review  
2.1. The Concept of Work Line Balancing 

The concept of line balancing can simply be seen as the allocation of sequential 
work activities into a line called work stations to achieve the best utilization of 
labour and equipment thus minimizing idle time. In addition, work line balanc-
ing can be realized by the structuring of task assignments and sequencing jobs in 
the work stations based on equalizing workload among the work stations avoid-
ing neither over-load nor under-load as to have smooth and even operations within 
the same cycle time. Furthermore, line balancing benefits an assembly area in many 
ways, as it minimizes the number of workers and work station which can reduce 
cost and space for the assembly area. Line balancing also benefits in a way that it 
can identify the process which causes bottleneck and standardization of work 
between the operators can ease the bottleneck problem [7]. 

Work Line balancing is all about arranging a production line so that there is 
an even flow of production from one work station to the next. Work Line ba-
lancing is also a successful tool to reduce bottleneck by balancing the task time 
of each work station so that there are no delays and nobody is overburden with 
their task. According to Falkenauer (2009) [8] work Line balancing, is the prob-
lem of assigning operations to workstations along a work line, in such a way that 
the assignment is optimal in some sense. Furthermore, Work line balancing can 
also be defined as systems which are formed by arranging workstations along a 
line. Work pieces at the work stations can be moved using labour or equipment, 
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with connected tasks taken sequentially bearing in mind possible constraints in 
the precedence relationship of tasks within the production cycle time. Work line 
balancing methods attempt to allocate equal amounts of time for each worker so 
that the production flows smoothly without long waiting times [9]. 

Liu and Chen (2002) [10] presented a generic algorithm approach for work line 
balancing planning involving various objectives, such as minimizing cycle time, 
maximizing workload smoothness, minimizing the frequency of tool change, mi-
nimizing the number of tools and machines used and minimizing the complexity 
of assembly sequences. The traditional methods of work line balancing assumed 
that production task time is constant, which is not realistic [11]. In labour inten-
sive production processes like the agro-industry, the task time is uncertain since 
it depends on the skill of each employee, work environment, fatigue [7] [12]. 
The main objective of line balancing is to distribute the task evenly over the 
work station and line balancing aims at grouping the tasks or job floor workers 
in an efficient pattern to obtain the most efficient balance of the capacities and 
flow of the assembly processes.  

2.2. Dimensions of Work Line Balancing 
2.2.1. Standardized Work 
According to Boyer (2008) [13] standardized work was opined to be a document 
centred on human actions that combines the elements of a job to do in an ef-
fective sequence, without waste, to achieve the most efficient level of produc-
tion. Standardized work is a distinct framework which includes three critical 
elements: task time, standard work, and job sequence. The most critical factor in 
applying standardized work is to consistently train the workforce in handling 
machines especially technological driven machines that increases work process 
efficiency. This creates awareness and understanding among employees as they 
know what to do and how to do the job. By documenting the current best prac-
tice in task or job performance, standardized work forms the baseline for conti-
nuous improvement. Given improvements to the work standard, the new work 
standard is considered as baseline for subsequent developments or enhance-
ments of work. In this way, the improvements to standardized work can be 
viewed as an ongoing process which allows for and embraces a culture of inno-
vation. 

Standardization of work processes is needed to facilitate efficient, safe work 
methods and eliminate wastes, while maintaining quality [14]. Standardizing the 
work adds discipline to the work culture, an element that is frequently neglected 
but essential for lean production practice. Standardized work allows the work 
instructions of current processes themselves covering all processes, all employees 
and all shifts, therefore, reducing variation, and making training much easier. 
The features of standardizing include safe systems of work, quality assurance, 
and control, the movement of employee process elements to organizational do-
cumented process elements, providing the benchmark or baseline for all future 
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improvement.  

2.2.2. One Piece Flow 
One-piece flow (also commonly referred to as continuous flow manufacturing) 
is a technique used to manufacture components in a cellular environment. The 
goals of one-piece flow are to make one part at a time correctly all the time to 
eliminate unplanned interruptions and lengthy queue times [15]. The one-piece 
flow explains the steps of either product manufacturing or the transactional ac-
tivities of a product, in producing a unit at a time. On the other hand, the batch 
production system creates a large number of job units sending them together as 
a group through each operational stage or phase. The focus of the one-piece flow 
is on the processes associated with the product or transactional activities and not 
on the waiting, storage and transportation of such products. 

There are many advantages to incorporating the one-piece flow method into 
work processes. One-piece flow plays a key role in reducing the time that elapses 
between a customer order and shipment of the finished product. One-piece flow 
also helps in preventing the waiting times and production delays that can occur 
during batch processing. By reducing excess inventory, one-piece flow reduces 
the labour, energy, and space that employees must devote to storing and trans-
porting batch lot sizes. One-piece flow gives an organization the flexibility to 
meet customer demands for a specific product at a specific time; and reduces 
operating costs by making non-value-added work more evident [16]. 

2.3. Measures of Production Efficiency 
2.3.1. Product Output 
Product Output is commonly defined as a ratio of a volume measure of output 
to a volume measure of input use. Product output can also be defined as the re-
sult of any tangible or intangible goods produced by a firm [17]. Different me-
thodologies to obtain quantity series of product output can significantly shape 
the outcome of productivity measurement.  

2.3.2. Product Quality  
Crosby defines product quality as the producer’s ability to meet expectations (Cros-
by, 1979 quoted in Parasuraman, Zeithaml & Berry, 1985) [18]. As far as the cus-
tomer’s (consumer’s) point of view is concerned, quality can be defined as the 
quality perceived upon the basis of the consumer’s decision on the overall excel-
lence or superiority of the product [19]. Again, product quality is the degree to 
which satisfaction is met by inherent elements in the product [20]. It is the in-
trinsic properties in the product that gives satisfaction to the consumer.  

Garvin (2007) [21] explicated that product quality is primarily seen as confor-
mance to customer’s demand specifications and expectations. Product quality can 
be seen as subjectively perceived by customers. Therefore, the main measure of 
product quality is customer satisfaction. To achieve high customer satisfaction, it 
is crucial for manufacturing firms to produce products that fulfil the customers’ 
requirement [22]. 
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2.3.3. Lead Time Reduction 
In the competitive business environment, manufacturing firms are expected to 
achieve small lead times, low costs and high customer service levels. Lead time 
reduction can be defined as the time spent between the original customer order 
and final delivery of the product [23]. Nielsen, Michna & Do (2014) [24] defined 
lead time as the time spent that elapses between the placement of an order and 
the receipt of the order into inventory and that the lead time may influence cus-
tomer service and impact inventory costs. In an attempt to reduce lead time, 
manufacturing firms and organizations found that in reality 90% of the existing 
activities are non-essential and could be eliminated.  

Harrington, (1996) [25] proposes by eliminating the non-value adding activi-
ties from the processes and streamlining the workflow resulting in significant 
optimization of the throughput time in the work stations process line balancing. 
Balancing the work line focused on processes eliminates waste associated with 
changeovers, quality defects, process control, factory layout, and machine down-
time. It is acceptable therefore in today’s competitive business environment, 
manufacturing firms need to be able to have task assignments in balanced 
workflow to achieve shorten the throughput time, increase in production output 
and minimizing lead time. 

3. Methodology 

The design chosen for the study is the survey research design. This choice is 
based on the noted suitability and effectiveness of the survey design is addressing 
phenomena which can be categorized as social or organization-based given its 
capacity for convenience and low interference in data generation from a broad 
range of cases [26]. The study population comprised of 44 manufacturing firms 
sourced from the directory of the Manufacturers’ Association of Nigeria (MAN) 
in the Rivers/Bayelsa State chapter, Nigeria. The unit for measurement in the 
study was fixed at the managerial level, as such instruments were administered 
to 4 key managers within each organization noted to occupy strategic positions 
related to production and operations of the manufacturing firms, bringing the 
number of questionnaires distributed to 176 respondents. The strategic positions 
are Operations managers, Production managers, Operations supervisors and As-
sembly (work line) supervisors.  

4. Data Analysis  

The tests for hypotheses were carried out using 0.05 level of significance, imply-
ing significance at a P < 0.05 and insignificance at a P > 0.05. The decision rule is 
to accept the null hypothesis if the t-calculated is less than (<) the t-tabulated = 
1.96 for a 2-tailed test at 0.05 significant level. 

4.1. Test of Hypothesis 1 

H01: There is no significant relationship between standardized work and prod-
uct output. 
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Table 1 showed the analysis of the relationship between standardized work 
and product output and the correlation coefficient r = 0.972. This indicates that 
a very strong positive relationship exists between standardized work and product 
output. The probability/significant value (PV) = 0.000 < 0.05 (level of signific-
ance); therefore, the null hypothesis is rejected and that there is a significant 
positive relationship between standardized work and product output. This im-
plies that a manufacturing firm improvement on standardized work will also 
bring about an improvement in product output. 

4.2. Test of Hypothesis 2 

H02: There is no significant relationship between standardized work and prod-
uct quality. 

Table 2 showed the analysis of the relationship between standardized work 
and product quality and the correlation coefficient (r) = 0.848. This indicates 
that a very strong positive relationship exists between standardized work and 
product quality. The probability/significant value (PV) = 0.000 < 0.05 (level of 
significance); therefore, the null hypothesis is rejected and that there is a signifi-
cant positive relationship between standardized work and product quality. This 
implies that as manufacturing firms improve on standardized work, will bring 
about an improvement in product quality.  

4.3. Test of Hypothesis 3 

H03: There is no significant relationship between standardized work and lead 
time reduction. 

Table 3 showed the analysis of the relationship between standardized work 
and lead time reduction and the correlation coefficient (r) = 0.947. This indicates 
that a very strong positive relationship exists between standardized work and 
lead time reduction. The probability/significant value (PV) = 0.000 < 0.05 (level 
of significance); therefore, the null hypothesis is rejected and that there is a sig-
nificant positive relationship between standardized work and lead time reduc-
tion. This implies that an increase in standardized work will also bring about an 
increase in lead time reduction.  

4.4. Test of Hypothesis 4 

H04: There is no significant relationship between one-piece flow and product 
output. 

Table 4 showed the analysis of the relationship between one-piece flow and 
product output and the correlation coefficient (r) = 0.820. This indicates that a 
very strong positive relationship exists between one-piece flow and product 
output. The probability/significant value (PV) = 0.000 < 0.05 (level of signific-
ance); therefore, the null hypothesis is rejected and that there is a significant posi-
tive relationship between one-piece flow and product output. This means that a 
reduction or increase in one-piece flow will also bring about a reduction or in-
crease in product output. 
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Table 1. Correlation analysis showing the relationship between standardized work and 
product output. 

 Standardized Work Product Output 

Standardized Work 

Correlation Coefficient 1.000 0.972** 

Sig. (2-tailed) - 0.000 

N 176 176 

Product Output 

Correlation Coefficient 0.972** 1.000 

Sig. (2-tailed) 0.000 - 

N 176 176 

Source: Survey Data, 2019.  
 

Table 2. Correlation analysis showing the relationship between standardized work and 
product quality. 

 Standardized Work Product Quality 

Standardized Work 

Correlation Coefficient 1.000 0.848** 

Sig. (2-tailed) - 0.000 

N 176 176 

Product Quality 

Correlation Coefficient 0.848** 1.000 

Sig. (2-tailed) 0.000 - 

N 176 176 

Source: Survey Data, 2019. 
 

Table 3. Correlation analysis showing the relationship between standardized work and 
lead time reduction. 

 Standardized Work Lead Time Reduction 

Standardized Work 

Correlation Coefficient 1.000 0.947** 

Sig. (2-tailed) - 0.000 

N 176 176 

Lead Time Reduction 

Correlation Coefficient 0.947** 1.000 

Sig. (2-tailed) 0.000 - 

N 176 176 

Source: Survey Data, 2019. 
 

Table 4. Correlations analysis showing the relationship between one-piece flow and 
product output. 

 One Piece Flow Product Output 

One Piece Flow 

Correlation Coefficient 1.000 0.820** 

Sig. (2-tailed) - 0.000 

N 176 176 

One Piece Flow 

Correlation Coefficient 0.820** 1.000 

Sig. (2-tailed) 0.000 - 

N 176 176 

Source: Survey Data, 2019. 
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4.5. Test of Hypothesis 5 

H05: There is no significant relationship between one-piece flow and product 
quality. 

Table 5 showed the analysis of the relationship between one-piece flow and 
product quality and the correlation coefficient (r) = 0.944. This indicates that a 
very strong positive relationship exists between one-piece flow and product 
quality. The probability/significant value (PV) = 0.000 < 0.05 (level of signific-
ance); therefore, the null hypothesis is rejected and that there is a significant 
positive relationship between one-piece flow and product quality. This implies 
that an improvement in one-piece flow will also bring about an improvement in 
product quality. 

4.6. Test of Hypothesis 6 

H06: There is no significant relationship between one-piece flow and lead time 
reduction. 

Table 6 showed that the correlation coefficient (r) = 0.874. This indicates that 
a very strong positive relationship exists between one-piece flow and lead time 
reduction; which implies that an improvement in one-piece flow will also bring 
about an improvement in lead time reduction. The probability/significant value 
(PV) = 0.000 < 0.05 (level of significance) therefore a significant relationship ex-
ists between one-piece flow and lead time reduction. 

 
Table 5. Correlations Analysis showing the relationship between one-piece flow and 
product quality. 

 One Piece Flow Product Quality 

One Piece Flow 

Correlation Coefficient 1.000 0.944** 

Sig. (2-tailed) - 0.000 

N 176 176 

Product Quality 

Correlation Coefficient 0.944** 1.000 

Sig. (2-tailed) 0.000 - 

N 176 176 

Source: Survey Data, 2019. 
 

Table 6. Correlations Analysis showing the relationship between one-piece flow and lead 
time reduction. 

 One Piece Flow Lead time Reduction 

One Piece Flow 

Correlation Coefficient 1.000 0.874** 

Sig. (2-tailed) - 0.000 

N 176 176 

Lead Time Reduction 

Correlation Coefficient 0.874** 1.000 

Sig. (2-tailed) 0.000 - 

N 176 176 

Source: Survey Data, 2019. 
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5. Discussion of the Findings 
5.1. Standardized Work Contributes Significantly towards  

Product Output 

This finding agrees with Zupan and Herakovic (2015) [27] position that standar-
dized work affects product output. Also, Jackson and Schuler (1985) [28] affirmed 
that standardized work has been found to have a relationship with product out-
put. Establishing standardized work and Product output relies on collecting and 
recording data on a few forms. These forms are used by production manager and 
manufacturing frontline supervisors to design the process and by the operators to 
make improvements in their jobs. Standardized operations and production out-
put are the backbone of continuous improvement (Kaizen) systems. Standardized 
work is the documentation of the process. Standardized work processes as base-
line work procedures from which continuous work improvement are carried out.  

5.2. Standardized Work Significantly Enhances Product Quality 

Emiliani (2008) [29] presented the practical framework for implementing stan-
dardized work and product quality which is created in relation to the strategic 
and day-to-day tasks of executive leadership by providing a new definition of 
leadership, a precise description of business principles, and a standard skill set 
for executives. Zupan and Herakovic (2015) [27] also observed that in the ab-
sence of a standard working pattern, the quality of the outputs tend to vary to 
the extent of the irregularity in the production method.  

Standardization of work processes is needed to facilitate efficient, safe work 
methods and eliminate wastes while maintaining product quality [14]. Emiliani 
(2008) [29] presented the practical framework for implementing standardized 
work and product quality which is created in relation to the strategic and day-to- 
day tasks assignments in the work stations by providing a precise description of 
necessary tasks to balance the process line. Standardized work tends to enhance 
the chances and possibility of all activities being carried out safely. Effective 
work standards focus on safety, and unsafe work practices are appropriately re-
moved from the process line. 

The use of standardized work principles is a very effective method to method-
ically organize work elements, and efficiently establish employee movements 
within a work area. Employees are involved with the elimination of waste, pro-
ducing high-quality products while working safely and need to identify and im-
plement continuous improvements. The quality of the job is controlled with 
standardized work by eliminating variation in the task that is being done. The 
quality of the product is usually improved because there will be less human vari-
ation with people working and following the documented work sequences or 
routines as effectual in standardized work.  

5.3. Standardized Work Has a Significant and Positive  
Relationship with Lead Time Reduction 

This finding reiterates the views of Galinsky, Bond, Kim, Backon, Brownfield 
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and Sakai (2005) [30] in their observation that the satisfaction of the employees 
is adversely affected when they are overloaded with tasks because they are be-
come prone to making mistakes because they feel angry towards their employer 
and resentful to co-workers. Also, Boyer (2008) [13] pointed out that Standardized 
work is a distinct framework which includes three critical elements: Task time, 
standard work, and job sequence. The most critical factor in applying standar-
dized work is to impart training to the workforce. This creates awareness and 
understanding among employees as they know what to do and how to do the 
job; this helps in reducing time spent in a particular work process. Manufactur-
ing firms need to gain an understanding of the continuous improvement process, 
and the importance of waste elimination in the long-term growth of their busi-
ness [31].  

Standardized work and lead time reduction practice is one of the several 
practices utilized by manufacturing firms to integrate employees in the conti-
nuous improvement process. Employee must understand why standardized 
work and lead time reduction is important, and the linking of standardized 
work to continuous improvement. Manufacturing firms and employees need to 
understand this philosophy, utilize the standardized work development and lead 
time reduction process, and realize production efficiency. The ability to deliver 
sooner will win businesses away from competitors with similar product fea-
tures, quality, and price. Again, quick delivery dates can justify a premium price 
and will certainly enhance customer satisfaction. Shorter lead time increases 
flexibility, reduces the need for inventory buffers and lowers obsolescence risk 
[17]. 

5.4. One-Piece Flow Contributes Significantly towards Product  
Output 

This finding is supported by the views of Askin and Goldberg (2010) [15] in his 
observation that as a technique used to manufacture components in a cellular 
environment. The goals of one-piece flow are to make one part at a time cor-
rectly all the time to achieve this without unplanned interruptions and without 
lengthy queue times and consequently, increase output per time. Within Product 
output, one-piece flow is a key concept since value stream can be transformed 
into a one-piece flow operation. Product output emphasises workflow, focusing 
on customer value, and improving business. One-piece flow helps organizations 
accomplish these goals by reducing work expenses and eliminating waste. 

One-piece flow describes the sequence of product or transactional activities 
through a process one unit at a time. In contrast, batch processing creates a large 
number of products or works on a large number of transactions at one time 
sending them together as a group through each operational step. In one-piece 
flow, focus is on the product or the transactional process, rather than on the 
waiting, transporting, and storage of either. One-piece flow methods need short 
changeover times and are conducive to a pull system [16]. 
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5.5. One-Piece Flow Significantly Enhances Product Quality 

According to George & Zhou (2002) [32], one-piece flow significantly relates to 
the quality of products by production firms. In one-piece flow, focus is on the 
product or the transactional process, rather than on the waiting, transporting, 
and storage of either. One-piece flow methods need short changeover times and 
are conducive to a pull system. One-Piece Flow is a fundamental and important 
element of improving product quality. It should be related to the customers’ re-
quirements and it does mean that manufacturing firms should only process what 
the customer wants, in the required quantity to deliver the product at a given 
due date.  

One-piece flow and product quality describes the sequence of product or 
transactional activities through a process one unit at a time. In contrast, batch 
processing creates a large number of products or works on a large number of 
transactions at one time sending them together as a group through each opera-
tional step [16] [33]. One-piece-flow also highlights problems with vendors 
which issues concern delivery dates and product quality. The one-piece flow 
makes it easier to observe bottlenecks and fixes the flow which leads to future 
gains in the workflow.  

Above all, one-piece-flow is the key to quality improvements [34]. It is pretty 
common to get a better gain in quality once you are in a one-piece-flow. This 
occurs naturally as work line balancing ensures that quality is built into the 
product at every work station in the line as opposed to trying to inspect quality 
at the end (never pass a defect down the line). Using one-piece flow makes has a 
higher propensity that products will be of better quality than products from 
mass production. This is because errors are more likely to be spotted easily 
through the process than at the very end when it’s too late to correct them. 

One-piece flow builds in product quality. When we “make one, move one” 
defects are detected immediately (usually the next work station) forcing imme-
diate corrective action; while, in batch production defects are difficult to elimi-
nate when observed or identified downstream the production line. One-piece 
flow and product quality helps to reduce inventory as with one-piece flow, work 
in process (WIP) is reduced. Also, many of the wastes so inherent with batch 
and queue production (motion, transportation, and waiting) are greatly reduced 
with one-piece flow. As a result, product output with fewer defects increases and 
allows for shorter delivery dates.  

5.6. One-Piece Flow Has a Significant and Positive Relationship  
with Lead Time Reduction 

This finding is supported by Kuhlang (2011) [35] discovered that lead times for 
production are affected by factors like capacity, loading, batching and schedul-
ing. In turn, the lead times affect factors like cost and control. This is as Tang & 
Chang (2010) [36] revealed that when an employee has two or more job re-
quirement, it becomes unclear as to know which to do first. In achieving one-piece 
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flow and lead time reduction, the production process in the work stations would 
have experienced work line balance resulting in reductions in manufacturing 
throughput time; increase flexibility and reduce the time required to respond to 
customer orders. This can be vital to the survival and profitability of numerous 
manufacturing firms, especially those experiencing increased market pressures 
for shorter delivery lead times of customized product. In other words, shorter 
lead time increases flexibility, reduces the need for inventory buffers and lowers 
obsolescence risk. 

The lead times for production are affected by factors like capacity, loading, 
batching and scheduling. A product flow (one-piece flow) with shorter lead 
times has a higher output and increases the value added to the product within a 
certain time. The objective for the processes is to perform the value-added work 
within the shortest possible time to reduce the process time, transportation time 
and idle time; which cumulatively will result in a reduction of the lead time [4]. 
Reliable lead times are utterly important for the customers, allowing them to 
forecast their demand and make plans they can depend upon. These precondi-
tions are difficult to live up to with make to order production. The planning and 
control of the make to order products are often complicated due to high varia-
tions in product range and process times. The complexity is further increased by 
unforeseen factors affecting the production like breakdowns, employee sick leave 
and delayed supply of raw material. Additionally, the customers place orders ir-
regularly, causing an uneven demand on production capacity [3].  

6. Conclusions of the Study 

Work line balancing as an important tool has helped manufacturing firms in 
Rivers State, Nigeria solve the problem of imperfect allocation of work along 
various workstations. Assigning tasks to machines by right-sizing machine work-
load in the workstations, and having each process step notify the subsequent step 
of its current needs for materials, it would be possible to obtain low cost, better 
quality, and very rapid throughput times to respond to changing customer de-
sires.  

In summary by implementing standardized work concepts, manufacturing 
firms can achieve many potential benefits such as improved safety, increased 
productivity, and higher quality. In conclusion, standardized work and lead time 
reduction have in many ways helped to improve the manufacturing and produc-
tion process. Qualities of jobs are controlled with standardized work by elimi-
nating variation in the task that is being done [17]. The quality of the product is 
usually improved because there will be less human variation with people work-
ing and following the documented work sequences or routines.  

Implementing one-piece flow is the first option in improving safety in the 
production floor because smaller amounts of product are moved at a time, which 
improves ergonomic conditions. Also, when with small lot sizes forklift carriers 
can be eliminated, with fewer chances for accidents. With the waiting time be-
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tween workstations reduced to zero, defects are found almost instantly; em-
ployees’ productivity increases, because employees spend less time in traveling 
distances within the workspace transporting products, which leaves more time 
available for value-adding work.  
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