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Abstract 
The main purpose of this research is to examine the relationship between 
Lean Supplier Relationship Management (LSRM) practices and the perfor-
mance of manufacturing companies in Ghana. A close-ended questionnaire 
was used to collect the data for our analysis. A total of 200 questionnaires 
were returned and used for further analysis. IBM SPSS 25 and IBM AMOS 24 
software were used to analyze the survey data. Structural Equation Modelling 
(SEM) approach was used to examine the relationship between the latent and 
manifest constructs. The structural results revealed positive significant effects 
of Supplier Flexibility (SF), Supply Partnership (SP), and Just-In-Time Deli-
very (JD) on performance of manufacturing companies in Ghana. The result 
analysis further indicated that JD has the highest positive effect on perfor-
mance with an estimated path coefficient of 0.68. The result also revealed the 
non-significant effect of Knowledge Sharing (KS) on performance of manu-
facturing companies in Ghana. The study seeks to add up to the already exit-
ing literature on lean supply chain management and lean supplier relation-
ship management on performance of manufacturing companies in Ghana. 
This research framework can be adopted by manufacturing companies in de-
termining the implementation level of LSRM practices in their business 
processes. The study was conducted on cross-sectional basis and the results 
were based on quantitative analyze alone. Future research may use both 
quantitative and qualitative approaches. More studies can be done on the 
LSRM variables and their effect on manufacturing companies. Future studies 
can be conducted in other sectors, such as Human Resource sector, Ware-
house sector and Transportation sector and their impact on firm perfor-
mance as this study was limited to LSRM practices. 
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1. Introduction 

The “headache” of most business managers is to utilize its resources in the most 
effective way. The question running through most minds is “how do I use the 
limited resources I have to produce not only quantity but quality goods and ser-
vices without any wastage.” The search for an answer led to the development of a 
system called the “lean”. The lean system has its roots in the automobile indus-
try. History has it that H. Ford was using a sort of lean management as early as 
1920. 

IMEP (2000) describes lean as a systematic approach for identifying and eli-
minating waste through continuous improvement by “flowing” the product at 
the pull of the customer in pursuit of perfection. Lean can be interpreted as 
“slim”, because it seeks to eliminate the unnecessary and non-value added activi-
ties while maintaining and implementing the necessary activities. Lean focuses 
on value-added, and it can be achieved through constant evaluation on the im-
provement process. 

The business world is characterized by highly excessive competition and most 
manufacturing firms must come up with creative ways to develop and produce 
new products. However, the stumbling block to achieve this goal is the problem 
of waste. Very high levels of wastes (non-value added activities) are confirmed to 
exist in the manufacturing companies. Several studies from various companies 
have confirmed that waste in manufacturing companies represents a relatively 
large percentage of production cost. The existences of a significant number of 
wastes in the manufacturing sector have depleted overall performance and 
productivity of the industry, and certain serious measures have to be taken to 
rectify the current situation (Aziz & Hafez, 2013). 

An important factor manufacturing firms should take into consideration is 
supply chain management. Suppliers play a huge role in this industry because of 
the impact it has on the firm both positively and negatively. Good quality, effi-
ciency and customer satisfaction are some of the benefits a firm reaps if its 
supply relationship management is effective (SRM) (Ndubisi et al., 2005; Foerstl 
et al., 2016). 

Manufacturing firms explore different ways to incorporate the lean system 
into the supplier relationship management system. This is done to reduce the 
seven wastes as suggested Balle et al. (2005). The seven wastes comprise of the 
waste of overproduction, the waste of waiting for parts to arrive, the waste of 
conveyance, the waste in processing, the waste of inventory, the waste of motion 
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and the waste of rework. 
Supplier relationship Management (SRM) has been one of the researched top-

ics in lean management because it deals with the collaboration a firm has with its 
suppliers to maintain the continuous flow of the necessary inputs like materials, 
resources, parts and information. What remains a problem is the inadequacy of 
relevant literatures incorporating lean into the SRM. However this is an impor-
tant factor because manufacturing firms need to build and maintain the right 
relationship with its suppliers in order to reduce cost and waste. 

The purpose of this paper is to establish the relationship between LSRM and 
firm performance. It also seeks to explore the extent to which a manufacturing 
company factors or adopts LSRM in its business activities. The paper infuses the 
SRM and lean paradigms, and uses a well-developed assessment tool for mea-
suring LSRM practices. 

The paper has been structured in the following parts. The first part is the in-
troduction, which seek to introduce the concept of the study. The second section 
is the literature review. This part goes in-depth into lean management, supplier 
relationship management. The third segment is the methodology that describes 
the measurement instrument used and the procedures used in this study. Results 
and discussion follows rightly after. This part explains the results into details af-
ter the analysis has been run. The conclusion sections which ends the paper, 
gives insight into the theoretical and practical implications of the study as well as 
recommendations. 

2. Literature Review 
2.1. Lean Management 

Most people mistakenly believe that lean manufacturing originated from Japan 
(Toyota production systems to be specific), but H. Ford was already using some 
sort of lean management as early as 1920. Other businesses started to apply Ford 
ideas, but they soon realized that rigidity of Ford’s system was a major hindrance 
to innovation. Later, Taiichi Ohno and kiichiro Toyota built on Ford’s ideas to 
develop what is now known as Toyota production system (TPS).  

Lean can be described as the identification of value and elimination of waste 
to improve the process or doing more productive work with less effort. Lean is 
about controlling the resources in accordance with the customers’ needs and 
about reducing unnecessary waste, including the waste of time and material (Eh-
rlich, 2002). Lean is a systematic approach for identifying and eliminating waste 
through continuous improvement by “flowing” the product at the pull of the 
customer in pursuit of perfection (IMEP, 2000). Studies argue that a lean system 
is the superior way of producing manufactured goods. Rizzardo and Brooks 
(2008) note that the lean process itself almost always results in company growth 
due to the benefits gained of quicker deliveries, higher quality, and increased 
responsiveness to customers. 
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Lean management is defined as a set of tools, principles, and production tech-
niques that help in identification and elimination of waste through continuous 
improvements of the production process. Lean management began in produc-
tion environments and is often described by a number of synonyms; Toyota 
production system, lean production, Lean manufacturing, and more 

There are a variety of companies that have experienced the advantages of ap-
plying Lean in their manufacturing area. For instance, Lean was applied by Boe-
ing to eliminate waste and make its products more cost-competitive. After im-
plementing Lean, Boeing successfully cuts its defect costs by 75 percent, which 
resulted in a cost savings of about $655,000 per aircraft (Ross, 2008). Moreover, 
after applying Lean in its manufacturing system the inventory level of DELL 
dropped by 50% and the time required to produce a PC was reduced, and as a 
result, DELL can guarantee that customers will receive their products one week 
after they order them (Chen & Cox, 2012). 

2.2. Lean Manufacturing 

A manufacturing company is a commercial business that converts raw materials 
or components into finished products. These products are intended to meet the 
expectations and demands of customers. Lean manufacturing is a team-based sys-
tematic approach to identifying and eliminating wasteful or non-value-adding ac-
tivities within the manufacturing environment. The essence of lean manufac-
turing is to compress the time from the receipt of a customer order all the way 
through to receipt of payment which will result in increased productivity, in-
creased throughput, reduced costs, improved quality, and increased customer 
satisfaction (Rizzardo & Brooks, 2008). 

Lean manufacturing focuses on reorganizing the following processes Waste 
reduction, minimizing steps and thereby reducing costs. Though lean manufac-
turing is widely regarded as a business strategy, few researchers have concen-
trated on the validation of its positive link with business performance (Vinodh & 
Joy, 2012). A report by Mekong Capital (2004) elaborates that since lean manu-
facturing eliminates many of the problems associated with poor production 
scheduling and line balancing, it is particularly appropriate for companies that 
do not have enterprise requirements planning system in place. 

2.3. Supplier Relationship Management (SRM) 

Supplier Relationship Management (or SRM) came into life in 1983 when 
McKinsey consultant Peter Kraljic called for corporate buyers to grow more 
proactive in supply management. He argued that buyers should look to under-
stand their categories’ risk and profitability impact upon a company and devise 
supplier management strategies that best meet this need. SRM plays a vital role 
in shaping the FP and involves managing all interactions with third party firms 
that supply goods and services to a firm in order to maximize the value of these 
interactions. In practice, SRM requires creating closer and more collaborative 
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relationship with key supplier in order to reveal and realize new value and re-
duce risk of failure (Flynn et al., 2010). 

To understand SRM on a deeper level, it’s crucial that one knows and under-
stand what Supply Chain Management (SCM) is and what it involves. 

A supply chain is a network of facilities and distribution options that performs 
the functions of procurement of materials, transformation of these materials into 
intermediate and finished products, and the distribution of these finished prod-
ucts to customers (Ganeshan & Harrison, 1999). SCM is a theory grounded in 
the field of logistics. Introduced by Houlihan (1984), it developed initially along 
the lines of physical distribution and transport using the technique of industrial 
dynamics based on the work of Forrester (Lamming, 1996: p. 2). Christopher 
(1998) simplifies that SCM is “the management of upstream and downstream 
relationships with suppliers and customers to deliver superior customer value at 
less cost to the supply chain as a whole”. 

SCM involves integration, co-ordination and collaboration across organiza-
tions and throughout the supply chain of such functions as distribution plan-
ning, demand forecasting, purchasing, requirement planning, production plan-
ning, warehousing, material handling, inventory, packaging, order processing, 
and transportation, etc. 

From this we understand more clearly that SRM is essentially, the process for 
organizations to determine the supply categories that are important and creating 
the strategies that manage these items in an intelligent fashion. It is worth noting 
that SRM is not equivalent to collaborating with key strategic partners. This is a 
common misconception in procurement. Rather, it demands that buyers fun-
damentally shift their mindsets to understand the possibility of alternative part-
nership dynamics. SRM is a demanding process and few organizations are adept 
at deploying it. But, for those that can, they can create enormous value for their 
businesses. Through the study of SRM a lot of practices have evolved. Boer and 
Boer (2019) identified four aspects of SRM, namely sharing information, devel-
oping collaborative approaches, joint decision making, and system coupling with 
key suppliers. Duhaylongsod and De Giovanni (2019) highlighted a few activities 
that give meaning to SRM. They pointed that an organization must involve in 
sharing information with suppliers through a coordinated information system, 
working with key suppliers in product and process innovation, working with 
them for developing new technologies, and involving them in the implementa-
tion of firm’s logistics network. 

2.4. Lean and SRM 

Lean includes a wide range of principles and tools with the goal of identifying 
and removing waste to increase process velocity. Put in plainer terms, Lean 
practices seek to maximize value to the customer or client, whilst minimizing 
waste of all kinds. Any activity that uses resource but does not create any addi-
tional value is a waste that should be removed. In brief, lean can be defined as 
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achieving more outputs with fewer inputs.  
After knowing what lean is, it still remains very critical to know how to be-

come lean. This can be accomplished by a group of collaborative administrative 
practices called lean practices. These practices include but are not confined to 
SRM, constants progress, just-in-time (JIT), total quality management (TQM), 
work teams, employee involvement, and cellular manufacturing. 

A lot of intellectual studies (Wickramasinghe & Wickramasinghe 2017, Dave 
& Sohani, 2019, Shah & Ward, 2007, Browning & Heath, 2009, Belekoukias et al., 
2014; Sahoo & Yadav, 2018) provide a presentation of the best commonly known 
lean practices in literature. Different studies (Nawanir et al., 2013, Wickrama-
singhe & Wickramasinghe, 2017, Dave & Sohani, 2019, Yang et al., 2011, Taj & 
Morosan, 2011; Sangwa & Sangwan, 2018) uphold the good impact of these lean 
practices on Firm Performance. But then, a study set of literature (Al-Tahat & 
Bwaliez, 2015; Kim, 2015; Abushaikha et al., 2018) has focused on analyzing lean 
with other administrative practices. 

Supplier relationship management (SRM) is an area of Supply Chain Man-
agement (SCM) which involves strategically planning and managing all rela-
tionships or associations with third party organizations that supply goods and/ 
or services to organizations (CIO Leadership, 2009). In practice, SRM involves 
creating mutual beneficial collaborative relationships with suppliers in order to 
uncover and realize new value and mitigate supply chain (Mettler & Rohner, 
2009). 

Supplier relationships management is going to make or break your business. It 
is advisable to effectively manage them in order to maintain your costs and 
manage your assets. With the right strategy in place, transactional costs are lo-
wered while still being able to expand your competitive advantage within your 
industry. It is therefore important to adopt the best practices which help in 
managing relationships. 

This study combines lean and SRM to represent a lean-based SRM system. 
LSRM is a methodical advance that incorporates successful supplier relationship 
with lean practices to drive incompetence out of the firm. To implement LSRM, 
firms need to follow a set of LSRM practices. LSRM practices can be defined as a 
collection of SRM practices in a firm to increase its productive SCM. They can 
also be explained as a set of supplier-related activities that are focusing on re-
moving waste by reducing records and improving quality in the supply chain. So 
far, a discussion on deciding the LSRM practices remains uncertain (Dave & 
Sohani, 2019) as there is not at all a decided list of LSRM practices. As a result, a 
broad literature on countless publications has been examined again in order to 
compose a complete listing of the top LSRM practices. Four practices were es-
tablished with the most generally used SRM practices in lean context, As follows: 
supply flexibility (SF), JIT delivery (JD), knowledge sharing (KS), and supplier 
partnership (SP). These practices with their representations are as follows: These 
concepts would be explained in the literature review section. 
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2.5. Firm Performance 

A measure of performance of a company that may not only depend on the effi-
ciency of the company itself but also on the market where it operates. In the fi-
nancial sector, it also known as financial stability or financial health. There are 
different financial measures that can be used in order to evaluate the perfor-
mance of a company that uses subjective and objective measures. Some of the 
objective financial measures are: revenue, return on equity, return on assets, 
profit margin, sales growth, capital adequacy, liquidity ratio, and stock prices 
(Shariff, Peou, & Ali, 2010). Subjective measures may include employee com-
mitment and satisfaction, customer satisfaction and loyalty and minimal cus-
tomer complaints help create sustainable shareholders value (Cumby & Conrod, 
2001). 

2.6. Hypothesis Development 

Lean supplier relationship management is a broad concept, and many studies 
have tried to digest and explore this concept using different research methods 
and analysis. This paper joins the assertion that the various LSRM practices has a 
positive relationship with each other as well as having a positive impact on the 
firm performance. Therefore this paper seeks to analyze the direct relationship 
the LSRM have with each other and also establishing the link it has with firm 
performance 

2.6.1. Supplier Flexibility 
In a supply Chain, the suppliers’ flexibility is considered as a toll to cope with the 
environmental uncertainties. Flexible suppliers are capable of supplying or 
processing other jobs in addition to the one for which they are the original sup-
plier. In other words, supplier flexibility refers to the ability of suppliers to man-
age production resources and uncertainty to enhance flexibility in meeting the 
variable demands of buyers. Flexibility is a reaction to dynamic environments 
(Giunipero et al., 2005; Upton, 1995; Vickery et al., 1999), and as such, is an im-
portant relational norm in inter-organizational relationships (Ivens, 2005). A 
flexible supplier can increase manufacturer’s competitive advantage by improv-
ing response time to the ever-changing demands of customers. Suppliers have 
drawn the attention of many researchers recently.  

Supplier flexibility has become an extremely important issue in today’s rapidly 
changing markets, and due to the growing importance of purchasing as a means 
to improve the supply chain. Supply flexibility responds to the changing de-
mands of a buyer in the areas of delivery, volume, and modification. 

Studies have shown that selecting the suitable supplier with good SF helps in 
developing SP between the firm and its suppliers through evaluating suppliers’ 
performance and their capability of providing innovations and co-designing 
products to meet customer needs. 

An organization that coordinates with suppliers that have flexibility is likely to 
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have delivery time advantage that is delivery reliability. Delivery reliability refers 
to the ability to deliver on time or before the promised scheduled due date 
(Handfield & Pannesi, 1992). However, delivery dependability refers to the abil-
ity to deliver on time with accurate quantities and types of products needed 
(White, 1996). A supplier’s delivery reliability and dependability enable the 
manufacturer to easily adapt to customer needs. If the supplier lacks the ability 
to accommodate rush orders and delivery on the promised due dates (Chan, 
2003), it may create a negative customer value for the manufacturer. 

A high degree of supply flexibility increases the performances of the firm in 
the sense that its suppliers are committed in providing quality products, working 
on time and other key objectives. In the end, most manufacturing organizations 
desire to achieve customer satisfaction because of the numerous benefits it 
brings to the organization. 

From the above literature we can derive the following hypothesis 
H1: SF has a positive effect on JD 
H2: SF has a positive effect on KS 
H3: SF has a positive effect on SP 
H4: SF has a positive effect on FP 

2.6.2. Just in Time Delivery (JD) 
Just-in-time, or JIT, is formally defined as “an approach to achieving excellence 
in a manufacturing company based on the continuing elimination of waste 
(waste being considered as those things which do not add value to the product)” 

JIT more appropriately came to be viewed as a philosophy of management 
whose objective is the complete elimination of waste from a productive system. 

Various elements such as preventive maintenance and frequent supplier deli-
veries are the techniques which allow progress to be made towards the waste 
elimination goal. 

JIT requires considerably more than daily supplier deliveries to be effective. 
The entire organization must become involved in and committed to the process 
in order to promote continuous improvement. On this note, mangers prefer to 
choose suitable suppliers based on their past delivery services and performances. 
According to Barla 2003, JD has the tendency to facilitate a good relationship 
between the firm and its suppliers. Through JD, the firm shares information 
with its suppliers, and likewise hence this develops or evolves into a mutual and 
trusted long term relationship with suppliers (Singh & Singh, 2015). In relation 
to firm performance, JD plays a vital role by enhancing the quality of goods and 
services to achieve efficiency in operations. JD has also been pointed out as an 
important factor for manufacturing companies to gain global competitiveness 
(Singh & Garg, 2011). 

From this we can deduce the following hypothesis 
H5: JD positively affects knowledge sharing 
H6: JD positively affects firm performance 
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2.6.3. Knowledge Sharing (KS) 
Knowledge sharing is defined as “processes that involve exchanging knowledge 
between individuals and groups” (Yu et al., 2010: p. 32). Also, it is “the provision 
of task, information and know-how to help others and to collaborate with others 
to solve problems, develop new ideas, or implement policies or procedures” 
(Wang & Noe, 2010: p. 117). Liaw et al. (2008) opined that sharing knowledge is 
an important goal for organizations. All the individuals’ experiences and know-
ledge can be transferred as an organizational asset with the help of technologies 
so that it is maintained as a resource for future learning. 

Frappaolo (2006) claimed that knowledge sharing is about “how people share 
and use what they know”. In addition, Tasmin and Woods (2007) asserted that 
knowledge sharing as a social system that supports collaboration and integration 
which is normally facilitated by technology. Knowledge sharing is very impor-
tant to create flexible manufacturing and products developments. Effective 
sharing of knowledge enables supply chains for reducing time to market and 
develop process modularity. Knowledge in a supply chain allows partners to in-
tegrate their knowledge to identify opportunities in the market and develop a 
potential competitive advantage (Gavirneni et al., 1999, Sambamurthy et al., 
2003). The strong bond formed through knowledge sharing tend to improve 
firm performance because activities are now coordinated effectively (Lin et al., 
2005). 

The following hypothesis can be developed from the above literature. 
H7: KS positively affects firm performance 

2.6.4. Supplier Partnership (SP) 
Partnership is a term that carries rich positive connotations in management. In 
purchasing context it is widely used and means and apparently means a modern 
view of supplier relationships. Partnering is defined as a continuing relationship 
between a buying firm and supplying firm, involving a commitment over an ex-
tended period of time, an exchange of information and acknowledgement of the 
risk and rewards of the relationship. Supplier partnership is defined as a long 
term strategic coalition of two or more firms in a supply chain to facilitate joint 
effort and collaboration in one or more core value creating activities such as re-
search, product development, manufacturing, marketing, sales and distribution, 
with the objective of increasing benefits to all partners (Maheshwari et al., 2006; 
Li et al., 2006). 

Supplier partnership in SCM has been reported to yield organization-specific 
benefits in terms of financial performance (Tsai, 2007). Vereecke & Muylee 
(2006) highlighted that strategic partnerships between suppliers and manufac-
turers may have a significant impact on supply chain performance. Furthermore, 
prior studies have indicated that the various components of SCM (such as SP) 
have an impact on various aspects of competitive advantage (such as price/cost) 
(Li et al., 2006). In addition it is also known that supplier partnership helps cus-
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tomers’ needs to be met.  
H8: SP positively affects Firm Performance. 

3. Research Methodology 

Our main interest is discovering how LSRM practices affect firm performance 
among manufacturing companies in Ghana. This study is mainly a cross-sectional 
study which intends to explore the relationship between LSRM practices and 
firm performance in manufacturing companies in Ghana. The research ques-
tionnaire design, research model and sample size are presented in the next sub-
sections. 

3.1. Sample Size Determination 

A close-ended questionnaire was used to collect data for our study. A simple 
random technique was also used in selecting the respondents (Managers and 
Supervisors). Yamane (1967) devise a formula for determining sample size from 
a population under study, we used this formula to determine our sample size 
from a population of 500 managers and supervisors from different manufactur-
ing companies based in Accra. A total of 222 questionnaires were distributed 
and 200 were received and used for further analysis. The effective recovery rate 
of questionnaire was approximately 90.1%. 

21 ( )
Nn
N e

=
+

 

( )
500 222.222 ~ 222

1 500 0.05
n = =

+ ×
 

where: 
n = sample size 
N = population of the study 
e = error parameter (5%), 95% confidence level 

3.2. Research Model 

To examine the relationship between LSRM practices and Firm Performance 
(FP), we proposed a research model shown in Figure 1. The LSRM practices 
proposed in the model are SF, JD, KS and SP. Furthermore, the model proposes 
that the LSRM practices are the endogenous variables and Firm Performance 
(FP) is the exogenous variable. As seen in Figure 1, there are arrows that con-
nect the LSRM practices to FP and amongst themselves. This seeks to explore the 
relationship between each of the LSRM practices and FP. The relationships 
amongst LSRM practices and between FP will be estimated using structural ap-
proach by building a structural equation model. 

3.3. Questionnaire Design and Measurement 

Data for the study was collected through a closed-ended questionnaire survey. A  
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Figure 1. Research model. 

 
total of 200 questionnaires were obtained from the 222 questionnaires distri-
buted to managers and supervisors of the manufacturing companies based in 
Accra, indicating a response rate of 91%. The questionnaire employed for this 
study was adapted from (Bwaliez & Abushaikha, 2019). The questionnaire was 
sectioned in three (3) parts. The first part of the questionnaire required the res-
pondents’ demographic information such as age, gender, level of education and 
length of service.  

3.4. LSRM Practices Constructs 

The second part of the questionnaire consists of the LSRM practices as proposed 
in the research model. The LSRM practices was also subdivided into SF, SP, JD 
and KS constructs containing 7 items, 9 items, 6 items and 10 items respectively. 
The respondents (managers and supervisors) were required to evaluate how the 
LSRM practices are integrated in their business activities on a five-point Likert 
scale where 1 = “Strongly disagree”, 2 = “Disagree”, 3 = “Agree”, 4 = “Generally 
Agree” and 5 = “Strongly agree”. The measurement items under LSRM practices 
were adapted from (Kar & Pani, 2014; Ekici, 2013; Marodin et al., 2017; Wu, 
2003; Kisperska-Moron & De Haan, 2011; Samawi et al., 2019; Jajja et al., 2017; 
Liu et al., 2012; Minh et al., 2019; So & Sun, 2010; De Araújo et al., 2015; Qrunf-
leh et al., 2012; Womack et al., 1990) and modified to suit our study. 

3.5. Firm Performance (FP) Construct 

The third part of the questionnaire consists of the measurement items and scale 
for firm performance. Respondents were required to evaluate their respective 
firm performance in the last three (3) years of business on a five-point Likert 
scale ranging from 1 = “Strong disagree”, 2 = “Disagree”, 3 = “Agree”, 4 = “Gen-
erally Agree” and 5 = “Strongly agree”. The measurement items of firm perfor-
mance included both financial and non-financial indicators as recommended by 
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Cao & Zhang (2011). Examples of items includes; revenue growth, overall com-
petitive advantage, productivity, overall growth, customer satisfaction. 8 mea-
surement indicators were used for FP and adapted from (Kafetzopoulos et al., 
2019; Sezhiyan & Nambirajan, 2010; Forkmann et al., 2016) and modified to fit 
our study. 

4. Results and Discussion 

Data from our study was analyzed using Statistical Package for Social Sciences 
(IBM SPSS version 25) and Analysis of Moment (IBM AMOS version 24).We 
performed a descriptive analysis to understand more about the demographic 
characteristics of respondents under study. A Structural Equation Modeling 
(SEM) analysis was also performed to evaluate the relationship between the la-
tent and manifest variables presented in our research model (Figure 1). SEM is 
the most prevalent statistical analysis and methodology used in supply chain re-
search (Kumar & Nambirajan, 2013) and it involves modeling of an event by 
considering both the latent and manifest variables that describes the event (Ga-
niyu et al., 2020). The analyses consist of descriptive characteristics of respon-
dents, fitting indices of model parameters, validity and reliability analyses, Mul-
ticollinearity and autocorrelation and hypothesis testing. The results are pre-
sented in the subsections below. 

4.1. Descriptive Characteristics 

The descriptive statistics in Table 1 revealed that 56% of our respondents were 
males while 44% were females. Result also indicated that 4% of our respondents 
were below the age of 21, 45.50% between the ages of 21 - 30, 42% between the 
ages of 31 - 40 and 8.50% are above 41 years. Less than 1% (0.50%) of our res-
pondents had primary education while 1.50% and 98% had secondary and ter-
tiary education respectively. The tertiary education consists of Technical train-
ing, Vocational training, and University. 36% of our respondents have worked in 
their current position for 1 - 3 years while 50% and 14% have worked for 4 - 7 
years and above 8 years respectively. 

4.2. Structural Model 

Table 2 shows the results for the structural model. The standardized factor 
loadings are all statistically significant at the 95% confidence interval with 
P-values less than 0.05 (P < 0.05) and T-values greater than 1.96 (tcal > tcritical). 
Factor loadings of at least 0.60 are considered as reliable indicators or satisfacto-
ry items (Field, 2009; Hair Jr. et al., 2006). Standardized factor loadings pre-
sented in Table 2 are all greater than the minimum threshold recommended in-
dicating that our items load satisfactorily.  

4.3. Construct Validity and Reliability 

The construct validity of our structural model was examined by using Bagozzi & 
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Yi (1998) Composite Reliability (CR) index and Fornell & Lacker (1981) Average 
Variance Extracted (AVE). Construct validity is the national-empirical proce-
dure for examining the psychological attributes of a measure or scale (Cohen & 
Swerdlik, 2005). It is a subset of Convergent validity and Discriminant validity 
(Hubley & Zumbo, 1996; Gregory, 2007; Campbell & Fiske, 1959). 
 
Table 1. Descriptive characteristics of respondents. 

Demographic Characteristic Frequency Percent Valid Percent Cumulative Percent 

Gender     

Male 112 56.00 56.00 56.00 

Female 88 44.00 44.00 100.00 

Total 200 100.00 100.00  

Educational Level     

Primary 1 0.50 0.50 0.50 

Secondary 3 1.50 1.50 2.00 

Tertiary 196 98.00 98.00 100.00 

Total 200 100.00 100.00  

Age     

Below 21 8 4.00 4.00 4.00 

21 - 30 91 45.50 45.50 49.50 

31 - 40 84 42.00 42.50 91.5 

Above 41 17 8.50 8.50 100.00 

Total 200 100.00 100.00  

Length of Service (years)     

1 - 3 72 36.00 36.00 36.00 

4 - 7 100 50.00 50.00 86.00 

Above 8 28 14.00 14.00 100.00 

Total  100.00 100.00  

 
Table 2. Results of structural model. 

Latent  
Variable 

Items Standardized loading t- value P-value AVE CR 
Cronbach’s 

Alpha 

 FP1 0.64 8.03 ***    

 FP2 0.87 7.350 ***    

 FP3 0.64 a a    

FP FP4 0.85 8.02 *** 0.56 0.91 0.84 

 FP5 0.65 8.15 ***    

 FP6 0.71 7.29 ***    
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Continued 

 FP8 0.65 8.12 ***    

 FP9 0.92 7.81 ***    

 JD1 0.89 6.73 ***    

 JD2 0.64 7.11 ***    

JD JD3 0.62 7.02 *** 0.55 0.88 0.78 

 JD4 0.60 a a    

 JD5 0.63 7.02 ***    

 JD6 0.96 6.52 ***    

 SP2 0.86 7.08 ***    

 SP3 0.60 7.44 ***    

 SP4 0.87 7.08 ***    

 SP5 0.58 a a    

SP SP6 0.88 7.01 *** 0.61 0.93 0.82 

 SP7 0.61 7.49 ***    

 SP8 0.76 6.97 ***    

 SP9 0.99 7.35 ***    

 SP10 0.65 7.21 ***    

 SF1 0.92 7.38 ***    

 SF2 0.65 7.32 ***    

 SF3 0.64 7.33 ***    

SF SF4 0.81 6.82 *** 0.51 0.88 0.80 

 SF5 0.60 7.81 ***    

 SF6 0.70 a a    

 SF9 0.60 6.50 ***    

 KS1 0.85 7.42 ***    

 KS2 0.79 7.45 ***    

 KS3 0.66 7.03 ***    

 KS4 0.66 a a    

KS KS5 0.64 7.95 *** 0.54 0.92 0.85 

 KS6 0.65 8.09 ***    

 KS7 0.80 7.55 ***    

 KS8 0.60 7.51 ***    

 KS9 0.64 7.92 ***    

 KS10 0.96 7.02 ***    

***P-value < 0.001 (2-tailed) a: Unitized parameter. 
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• Convergent validity  
The main idea of convergent validity is that related construct’s tests should be 

highly correlated. That’s it seeks to reveal convergence among similar measures 
(Chin & Yao, 2014). A minimum AVE value of 0.50 is required to achieve con-
vergent validity. Result in Table 2 shows that convergent validity was achieved 
since all AVE values are greater than the minimum 0.50 value. 
• Discriminant validity 

Discriminant validity is established by evidence that measures of construct 
that theoretically should not be highly related to each other are truly not found 
to be highly related to each other. That’s it seeks to discriminate between dissi-
milar measures (Hubley, 2014). According to Fornell and Lacker (1981), if the 
square root of the AVE of each latent construct is greater than the correlation 
coefficients between that latent construct and other latent constructs in the 
measurement model, then the model satisfies the discriminant validity criterion. 
Result in Table 3 indicates that the square root of the AVE for each of the latent 
construct is greater than the inter-correlations between the latent constructs. 
Therefore discriminant validity was also achieved. 

Cronbach’s alpha and Composite reliability (Construct liability) statistic both 
measures the internal consistency in scale items (Netemeyer, 2003; Spiliotopou-
lou, 2009). This test statistics measure the reliability of the questionnaire used in 
this study. Though Composite reliability is a less bias estimate of internal con-
sistency, Cronbach’s alpha is the most preferred (Devon et al., 2007). (Fornell & 
Lacker, 1981; Bagozzi & Yi, 1998) recommended a minimum Composite relia-
bility value of 0.60 and Bland & Altman (1997) recommended a minimum 
Cronbach’s value of 0.70 for good or acceptable reliabilities. Result in Table 2 
indicates that the estimated Cronbach’s alpha and Composite reliability values 
are above the minimum threshold to achieve construct liability, therefore the re-
liability of our constructs was achieved. 

4.4. Model Fit 

Model fitness refers to the extent to which the SEM matches the observed data. 
The evaluation of model fit is to confirm the theoretical model by method of fit-
ting parameters (Ganiyu et al., 2020). For this study, the following fitting indices 
were employed to measure the model fitness: Chi-square ratio (χ2-ratio), Root 
Mean Square Error of Approximation (RMSEA), Comparative Fit Index (CFI), 
Tucker-Lewis Index (TLI), Goodness of Fit Index (GFI), Normed Fit Index 
(NFI) and Standardized Root Mean Square Residual (SRMR). Kline (2005) sug-
gests that a minimum of the following indices: the model χ2, RMSEA, CFI, 
SRMR, should be reported for model fit.  

(Hooper et al., 2008; Kline, 2005; Steiger, 2007; Wen et al., 2004; Burnham & 
Anderson, 2002; Hoyle & Panter, 1995) recommended the cut-off criteria for the 
fitting indices. They assert that, a Chi-square ratio (χ2-ratio) less than 3 indicates  
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Table 3. Correlation matrix. 

Variable 
  Correlation matrix 

Mean Std. Dev 1 2 3 4 5 

FP 28.82 4.42 0.748     

SF 24.73 3.59 0.73** 0.714    

JD 20.82 4.72 0.66** 0.66** 0.742   

KS 36.29 5.09 0.65** 0.59** 0.61** 0.735  

SP 33.06 5.70 0.68** 0.57** 0.61** 0.76** 0.781 

*** Correlation is significant at the 0.01 (2-tailed); Square root of AVEs are presented in the diagonals. 
 

a good and acceptable model; however, it is not always regarded as a clear as-
sessment tool for model fit (Bwaliez & Abushaikha, 2019). TLI is recommended 
to be greater than 0.95 (TLI ≥ 0.95), however TLI > 0.90 indicates an acceptable 
model fit. CFI is recommended to be greater than 0.90 (CFI > 0.90) for a good 
model fit. Both RMSEA and SRMR are also recommended to be less than 0.05 
(RMSEA, SRMR < 0.05) for a satisfactory model fit and less than 0.08 (RMSEA, 
SRMR < 0.08) for an acceptable model fit. GFI and NFI are mandated to be 
greater than 0.95 (GFI, NFI > 0.95) for a satisfactory model fit. Result in Table 4 
indicates that the fitting indices for each of the latent construct have been 
achieved and the overall structural model fitness has also been achieved. 

4.5. Multicollinearity and Autocorrelation 

Multicollinearity generally occurs when high correlations exist between two or 
more predictor variables. It indicates the extent to which items in a question-
naire measure the same entity (Haier Jr. et al., 2014). Multicollinearity of the da-
taset is measured by Tolerance value, Variance-Inflation-Factor (VIF) and the 
coefficient of correlations. According to Yoo et al. (2014), a correlation coeffi-
cient greater than 0.80 (ρ > 0.80) indicates the presence of multicollinearity. A 
tolerance value less than 0.10 indicate the presence of multicollinearity (Daoud, 
2017) and an acceptable minimum of 5 recommended for VIF value (Ringle et 
al., 2015). Durbin-Watson test examines the presence of serial correlation or au-
tocorrelation in the dataset. Values ranging from 1 - 3 are recommended (Field, 
2009). The coefficients of correlations in Table 5 indicate moderate relationships 
between the variables and are all less than the 0.80 threshold, implying no mul-
ticollinearity in the dataset. Table 6 indicates that, the desired estimates for To-
lerance, VIF and Durbin-Watson were all achieved, further indicating no multi-
collinearity and autocorrelation in our dataset. 

4.6. Hypothesis Testing 

The results for testing the hypotheses formulated in this study are presented in 
Table 6. 
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Table 4. Fitting indices for individual constructs and overall structural model. 

Model Variables 
Fitting Parameters 

x/df RMSEA CFI TLI GFI NFI SRMR 

 FP        

Individual SF 2.450 0.042 0.923 0.869 0.954 0.901 0.042 

Construct JD 2.096 0.074 0.961 0.935 0.969 0.951 0.032 

 KS 1.602 0.055 0.962 0.951 0.948 0.955 0.033 

 SP 1.679 0.058 0.950 0.936 0.958 0.987 0.033 

Overall         

Structural  1.278 0.037 0.929 0.956 0.952 0.957 0.039 

model         

 
Table 5. Collinearity and autocorrelation statistics. 

Variable Tolerance VIF Durbin-Watson 

SF 0.499 2.002  

JD 0.467 2.142 2.180 

KS 0.387 2.582  

SP 0.380 2.630  

 
Table 6. Hypothesis testing and decision. 

Hypothesis Relationship 
Path  

coefficient 
SE t-value p-value 

Hypothesis  
Decision 

H1 SF → JD 0.82 0.12 6.78 *** Supported 

H3 SF → KS 0.60 0.18 3.40 *** Supported 

H3 SF → SP 0.73 0.11 6.70 *** Supported 

H4 SF → FP 0.64 0.21 3.06 0.002*** Supported 

H5 JD → KS 0.68 0.17 3.55 0.023*** Supported 

H6 JD → FP 0.42 0.18 2.20 0.015*** Supported 

H7 KS → FP 0.10 0.19 1.51 0.067 Not Supported 

H8 SP → FP 0.45 0.20 2.23 0.026*** Supported 

*** Statistically significant at the 0.05 level (P < 0.05). 
 

H1: Supplier Flexibility (SF) has a positive effect on Just-In Time Delivery 
(JD) 

The estimated path coefficient from SF to JD is 0.82. This path coefficient is 
statistically significant at the 95% confidence interval and its corresponding 
T-value is also statistically different from zero with a value of 6.78. This signifi-
cant association confirms the positive impact of SF on JD. Chirra & Kumar 
(2018) have indicated the role supply flexibility plays in areas of delivery, volume 
and modification implying that, enabling supply chain flexibility will enhance 
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the delivery capability of manufacturing firms in Ghana. It is evidence from the 
results that, manufacturing firms that place higher priority in coordinating with 
suppliers to create efficient, effective and flexible supply networks are likely to 
have delivery on time advantage. Consequently, hypothesis 1 was supported and 
we conclude that, SF has a positive effect on JD. 

H2: Supplier Flexibility (SF) has a positive effect on Knowledge Sharing (KS) 
The estimated path coefficient from SF to KS is 0.60. The strength of the asso-

ciation is positive and statistically significant at the 95% confidence interval. The 
T-value for the estimated path coefficient is 3.40, indicating a statistical signific-
ance. Knowledge sharing plays a significant role in driving the flexibility in 
supply chain networks of businesses. Organizations or business firms that de-
velop an effective communication and sharing of business process information 
are more likely to have efficient, effective supplier flexibility in its supply chain 
network. Several companies have put in place measures to ensure flexibility and 
effectiveness in their business activities by sharing information on production 
times, inventory and other business processes with suppliers to ensure timely 
productions. The significant relationship between SF and KS reveals that, SF has 
a positive effect on KS. Therefore we accept our hypothesis 2 and conclude that 
Supplier Flexibility (SF) has a positive effect on Knowledge Sharing (KS). 

H3: Supplier Flexibility (SF) has a positive effect on Supplier Partnership (SP) 
The extent of partnership between manufacturing firms and their supplies de-

fines the degree of flexibility in production and logistics processes. Both SF and 
SP are critical contributors to the performance of manufacturing companies. 
The estimated path coefficient from SF to SP is positive and statistically signifi-
cant at the 95% confidence level (β = 0.73, P < 0.05). The corresponding T-value 
for the path coefficient is 6.70, indicating statistical significance. Manufacturing 
firms that develop and implement measures to ensure flexibility in their supply 
chains are more likely to have a long-term supply partnership with other firms 
and their suppliers. Some researchers (So & Sun, 2010; Joshi et al., 2017) have 
indicated the importance that manufacturing firms attached to selecting suitable 
suppliers with efficient and effective SF to enhance and solidify busi-
ness-to-supplier partnerships. This strategically put firms at competitive advan-
tages against business rivals. Based on the result in Table 6, we accept our hy-
pothesis 3 and conclude that, Supplier Flexibility (SF) has a positive effect on 
Supply Partnership (SP). 

H4: Supplier Flexibility (SF) has a positive effect on Firm Performance (FP) 
Most manufacturing firms invest in developing measures to ensure flexibility 

in their supply chain activities. It is evidence that, firms with higher extents of 
supply flexibility are more likely to have an increase in firm performance since 
suppliers are committed in providing good quality raw materials, working on 
time, JIT delivery. Result in Table 1 indicates a positive significant effect of SF 
on FP with an estimated path coefficient of 0.64. The corresponding T-value is 
also significant with an estimate of 3.06. This indicates that, as supplier activities 
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tend to be more efficient, effective and flexible, it’s likely to increase the perfor-
mance of the firm. Consequently, we accept our hypothesis 4 and conclude that 
Supplier Flexibility (SF) has a positive effect on Firm Performance (FP). 

H5: Just-In-Time Delivery (JD) positively affects Knowledge Sharing (KS) 
Most manufacturing companies pay critical attention to their delivery sys-

tems. Having an efficient and effective delivery system can enhance firm per-
formance (Singh & Garg, 2011). The flow of information and knowledge must 
be efficient in the entire business process of companies to ensure quicker deli-
very times. Business firms with adequate information or knowledge sharing 
platforms are more likely to achieve delivery time advantage since there is an ef-
fective communication between them and their suppliers. Result in Table 6 
shows a significant positive effect of Just-In-Time Delivery (JD) on Knowledge 
Sharing (KS) (β = 0.68, P < 0.05). This indicates the need of companies to share 
information with their suppliers to achieve delivery time advantage. Therefore 
we accept our hypothesis that JD positively affects KS. 

H6: Just-In-Time Delivery (JD) positively affects Firm Performance (FP) 
Just-In-Time delivery (JD) as widely used in supply chain management is in-

tended to synchronize orders from customers to suppliers to ensure efficient and 
timely supply of products to customers. JD has the tendency to enhance firm 
performance and global competitiveness (Singh & Garg, 2011). JD contribute to 
performance of manufacturing companies by enhancing the quality of goods 
and ensuring that the right quantity of goods are sent to the right location at the 
right time creating efficiency and effectiveness in operations. This shows the vi-
tal role JD plays in enhancing the performance of manufacturing firms. Results 
in Table 6 indicates that, JD positively affects FP (β = 0.42, P < 0.05). The 
strength of the effect and its corresponding T-value (2.20) is statistically signifi-
cant at the 95% confidence interval. Thus, we accept our hypothesis 6 and con-
clude that JD positively affects FP. 

H7: Knowledge Sharing (KS) positively affects Firm Performance (FP). The 
estimated path coefficient from Knowledge Sharing (KS) to Firm Performance 
(FP) is 0.10. The strength of the relationship is statistically non-significant at the 
95% confidence level (P > 0.05). The corresponding T-value is 1.51 which is less 
than the critical value of 1.96, indicating non-significance. This means that, KS 
does not have a direct significant effect on the performance of manufacturing 
companies in Ghana; however the mediating impact of JD between KS and FP is 
positive. Though KS may not have a direct significant positive effect on FP, it has 
a significant positive effect on JD which in turn has a positive effect on FP. This 
reveals the mediating effect of JD on KS and FP. The non-significant impact of 
KS on FP can be attributed to the fact that most business managers in Ghana do 
not reveal all information about their business processes to their suppliers (Dey, 
2016), most of these companies fear that their business process information may 
be made known to their business rivals. This result opposes the findings of (Lin 
et al., 2005; Liaw et al., 2008; Sambamurthy et al., 2003; Bwaliez & Abushaikha, 
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2019) who revealed the significant positive effect of KS on FP. Thus based on the 
result in Table 6, we fail to accept our hypothesis 7 and conclude that there is a 
non-significant effect of Knowledge Sharing (KS) on Firm Performance (FP).  

H8: Supplier Partnership (SP) positively affects Firm Performance (FP) 
Result in Table 6 indicates a significant positive effect of Supplier Partnership 

(SP) on Firm Performance (FP). The path coefficient and the T-value are statis-
tically significant at the 95% confidence intervals. Supplier Partnership (SP) 
plays an important role in enhancing Supplier Flexibility (SF) and Just-In-Time 
Delivery (JD). Partnership between firms and their suppliers ensures adequate 
circulation of information and knowledge within the business process, incorpo-
rating flexibility and quicker delivery times. (Tsai, 2007; Vereecke & Muylee, 
2006; Li et al., 2006) have indicated the significant impact of SP on firm perfor-
mance. This means that manufacturing companies who partners with their sup-
plier are more likely to enhance their performance since supplier partnership 
incorporates flexibility in supply activities. Thus, we accept our hypothesis 8 and 
conclude that Supplier Partnership (SP) positively affects Firm Performance 
(FP). 

5. Conclusion 

This research was done to understand buyer-supplier relationship and its effi-
ciency on firm’s performance and to also examine the relationship between 
LSRM practices and their effect on firm’s performance. The study makes use of 
the principles of SRM and the practices of lean to establish a lean based SRM 
structure. With LSRM, the central firm works together with its supplier to lower 
cost and waste by pulling what is more necessary. LSRM can be attained through 
a set of practices that are focusing on removing waste by cutting down inventory 
and enhancing quality in the supply chain. From the literature review, this re-
search considered JD, SP, SF and KS as the main LSRM practices. The research 
addresses the following two objectives: 1) Bringing together SRM and lean to 
develop an analysis instrument for measuring LSRM practices, and 2) To know 
the relationship between LSRM practices and firms performance. With the effect 
of practices on each other, the outcome gives fit evidence that the considered 
LSRM practices affect each other positively and they have a positive and signifi-
cant effect on the performance of Ghana’s manufacturing companies. That 
means all of the LSRM practices are very important expect for knowledge shar-
ing (KS) on firms performance; the non-significant impact of KS on FP can be 
attributed to the fact that most business managers in Ghana do not reveal all in-
formation about their business processes to their suppliers (Dey, 2016); most of 
these companies fear that their business process information may be made 
known to their business rivals. SF practice has the highest impact on firm’s per-
formance, followed by JD practice, then SP practice, and KS practice. And also 
more focus should be given to SF and JD because of their high impact on firm 
performance. The findings of this research can act as a guide for LSRM practices 
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in Ghana’s manufacturing companies and serve as reference for future research. 
The research is important for Ghana’s manufacturing companies to improve 
their performance and productivity. The lean concept does not only apply to 
manufacturing companies, but also, these companies operating in other sectors 
can fully explore lean as a method to improve their overall performance. 

Recommendation 

The benefits of lean supplier relationship management are undebatable. Compa-
nies like Boeing and DELL have undoubtedly reaped the full benefits of the lean 
program. However, today managers should pay critical attention to the chal-
lenges of implementing lean. 

Implementing lean may not be easy as it sounds and this process might be 
considered a risky one. There are key things managers should not when they de-
cide to introduce lean into the organization. One key thing to note about lean is 
that lean addresses how the people work and not necessarily how people think. 
This makes the lean process a technical one and managers need to skillfully in-
corporate the lean process. Another important point managers need to consider 
is the key objective of lean, because it might serve as a hindrance in the success-
ful implantation of lean. One key objective of lean is to push responsibility far 
down the organizational ladder. This objective might lead to stressful outcomes, 
because people who did not have any responsibility might be given one and they 
might have its difficulty at the start. Management should therefore take this 
challenge into consideration when implementing lean. 

The third crucial key thing, managers should pay attention to is customer in-
timacy and customer loyalty. Customer intimacy and customer loyalty are the 
base of LSRM to gain extra profit in the manufacturing sector, which means 
firms should focus on supplier’s integration, just in time delivery, supplier part-
nership etc. A firm’s ability to quickly respond to customers’ request for propos-
al and requests for change is a plus and this can be achieved by involving the ap-
propriate technical and management skills at the various channels. 

6. Limitations and Future Research Directions 

It is imperative for researchers to include their research limitations to serve as 
guidelines for future research directions. Although this research has attained 
some significant conclusions and insights related to the effects of LSRM practic-
es on firm performance, it has limitations that can be addressed in future stu-
dies. This study was limited to one aspect of SCM (LSRM) which consists of four 
constructs: Supplier Partnership (SP), Supplier Flexibility (SF), Knowledge 
Sharing (KS) and Just-In-Time Delivery (JD) and Firm Performance. Future 
studies may explore other aspects of SCM such as transportation, Warehousing, 
Customer relationship management and Human resource management. It is 
further worth noting that this study was based on 200 manufacturing companies 
in Accra, Ghana, thus limiting the generalization of the findings. Future studies 
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may expand the coverage area and sample size to make more generalized con-
clusions. 
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