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Abstract:

Purpose: The purpose of  this study was to assess both the direct effect of  supply chain integration on
firm’s operational performance and the mediating effect of  external integration (customer integration and
supplier integration) on the relationship between internal integration and operational performance among
manufacturing firms. 

Design/methodology/approach: Quantitative survey research design was adopted. A total of  thirty (30)
manufacturing firms were sampled using cluster sampling. The data was collected using questionnaires
from 317 employees in the procurement, account and administration units of  the 30 manufacturing firms.
Structural Equation Modeling was used to analyze the direct and mediation relationships. 

Findings: The  results  showed  that  the  relationship  between  internal  integration  and  operational
performance  was  significantly  mediated  by  external  integration.  It  was  established  that  operational
performance could only be achieved when manufacturing firms’ managers pay critical attention to internal
and external integration. A Significant positive relationship also exists between supplier integration and
operational performance as well as customer integration and operational performance.

Originality/value: The unique contribution of  the current study is the assessment of  the mediating effect
of  external integration constructs (customer integration and supplier integration) as the mediating variable
on internal integration and operational performance.

Keywords: supply  chain  integration,  operational  performance,  manufacturing  industry,  external  integration,
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1. Introduction

Today’s global market and business environment is characterized by a high degree of  uncertainties and complexities
which cannot be managed effectively by relying only on the internal capabilities and competencies of  organizations
(Tavana, Shabani & Singh, 2019; Fianko, Afrifa Jnr & Dzogbewu, 2020). In an effort to address this challenge,
several  manufacturing  companies  have  attempted  to  improve  upon  their  operations  through  different
manufacturing techniques such as lean technology, business process reengineering, total quality management and
others (Georgise, Thobend & Seifert, 2014). In addition to these strategies, manufacturing firms have realized that
there is a need to foster mutual relationships by collaborating with supply chain partners through supply chain
integration for better performance while meeting the demands of  the customers (Dzogbewu, 2010; Jacobs, Yu &
Chavez, 2016; Ataseven & Nair 2017). 

Supply chain integration describes the practice of  aligning business functions within an organisation and that of
partners within its supply chain with the aim of  reducing cost, achieving customer value and overall performance
of  all  members of  the supply chain (Tarifa-Fernandez & De Burgos-Jimenez 2017). Supply chain integration
according to Flynn,  Huo and Zhao (2010) is classified into two main groups which are internal and external
integration. External integration which is a measure of  the degree to which organisations engage and collaborate
with their external partners in their operations is made up of  customer and supplier integration (Flynn et al. 2010).
Internal integration on the other hand describes how organisations structure their internal operations and strategies
so as efficiently interact with suppliers to meets the requirements of  customers (Kahn & Mentzer, 1996; Flynn et
al., 2010). The adoption of  supply chain integration provides several benefits to organisations including an increase
in productivity, reduction in cost and lead time, improvement in practical efficiency, quality, satisfaction of  the
requirements of  businesses’ and customers’ orders in addition to enhancement in competitive advantage and long-
term performance (Soliman,  2015;  Zhao,  Huo,  Sun & Zhao,  2013;  Huo,  2012).  It  implies  that  supply  chain
integration could improve on the manufacturing company’s operational performance.

Extant literature therefore reveals that there exists a significant relationship between supply chain integration and
operational  performance.  However,  this  relationship  is  mixed  as  some  studies  confirm  a  significant  positive
relationship (Yuen & Thai, 2017; Perdana, Ciptono & Setawan, 2018; Flynn et al., 2010; Zhao et al., 2013) and other
negative significant relationship (Njagi & Muli, 2020; Perdana et al., 2018; Han, Lu, Trienekens & Omta 2013). In
spite of  the inconsistencies in results on supply chain integration and operational performance, few studies have
assessed the mediation effects of  supply chain integration constructs and its impact on operational performance
(Errassafi,  Abbar  & Bennabou, 2019; Somjai,  Girdwichai & Jermsittiparsert,  2019).  A review of  the literature
uncovered that studies on mediation effects have focused on using internal integration to explain/mediate the
relationship between external integration and operational performance (Errassafi et al., 2019; Somjai et al., 2019). In
the study by Errassafi et al., it was found that internal integration significantly mediates the relationship between
customer  integration  and  operational  performance,  but  does  not  mediate  the  relationship  between  supplier
integration and operational performance. The current study therefore seeks to examine the mediating effect of
external integration constructs such as customer integration and supplier integration on the relationship between
internal integration and operational performance. This is  because,  previous mediation studies on supply chain
integration and operational performance have used internal integration as the mediating variable (Errassafi et al.,
2019; Somjai et al., 2019). In such a challenging business environment, this study seeks to assess whether external
integration  (customer  and  supplier  integration)  mediate  the  relationship  between  internal  integration  and
operational performance or not. 

2. Literature Review
2.1. Supply Chain Integration (SCI)

SCI has over the years become one of  the extensively explored concepts in the area of  supply chain management.
Despite this, there are several definitions of  the concept of  SCI by different scholars and there seems to be little
agreement on the definition of  the concept. For instance, according to Leuschner, Rogers and Charvet (2013), SCI
is a process where different companies or entities work together through collaboration and cooperation to achieve
acceptable outcomes. In another study, SCI was referred to as the strategic collaboration among partners of  the
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supply chain to ensure efficacy in processes that create value (Njagi & Ogutu, 2014). Ebrahimi (2015), referred to
SCI as a collaboration which encompasses all players in the supply chain such as customers, suppliers and the focal
organizations  in  which  they  independently  and dependently  work  together  to  create  customer  value  through
efficiency and cost reduction. Krajewski,  Ritzman and Malhotra (2013) defined SCI as an organization of  supply
chain process in a way that fosters a continuous stream of  information along the supply chain. This study defines
supply chain integration as the strategic collaboration among organization’s internal operations and that of  its
suppliers and customers to be able to work together independently and dependently to create customer value
through efficiency and cost reduction. Supply chain integration for the purpose of  this study is grouped under
internal integration, supplier integration and customer integration (Flynn et al., 2010). 

2.1.1. Internal Integration

Internal integration refers to the interactions, communication, and collaboration among the different functional
units of  an organization for the purpose of  achieving cohesion to deliver excellent service to the customer (Zhao,
Huo, Selen & Yeung, 2011). This involves the linkage and integration of  information among all departments of  an
organization including production, marketing, procurement through computerized planning systems (Lee, Kwon &
Severance, 2007). Thus, the exchange of  information regularly in supply chain among partners helps them to work
as a single unit in positively meeting the needs of  the customers and effectively responding to market needs (Zhao
et al. 2011). For instance, Lee et al. (2007) argue that information sharing among departments in an organization
provides easy access to information on inventory which can be accessed easily on an integrated database which is
linked  to  the  production  process,  marketing  activities  and  other  departments  in  an  organization  using  a
computerized system. Further, partners in the supply chain who collaborate and work as a single unit through
effective exchange of  information have a better capacity to adapt to market changes and preferences far better than
others. Huo (2012) therefore argue that firms that have low levels of  integration strategies are most likely to have
low levels of  integration with its external partners such as suppliers and customers and vice versa. 

2.1.2. Customer Integration

Customer integration according to Tan,  Kannan and Handfield (1998) refers to the management of  demand
through  the  management  of  customer  complaints,  satisfaction  improvement  and  lasting  customer  relations.
Essentially, the central focus of  the customer relationship management is exploring the needs, preferences and
requirement of  the customers in order to better satisfy them (Yousief, 2018). Customer integrations comprise of
several  activities  including  establishing  problem solving  initiatives,  direct  contacting  of  customers,  addressing
complaints of  customers, raise the level of  customer satisfaction and achieving lasting customer relationships
(Sousa, 2003; Tan et al., 1998). According to Flynn et al. (2010) in manufacturing companies, customer integration
which among other things include the sharing of  demand which enables organizations to have an appreciable
comprehension of  customer needs as well as a more accurate forecast of  the customer and the collaboration of
customers in the design of  products and service in order to better meet customer needs. This includes providing
and sharing relevant and adequate information on products such as orders, status of  orders with customers at the
stage where products are delivered. There are several benefits of  the customer integration such as market share
increase,  improved  product  and  service  differentiation  on  the  market,  improved  customer  loyalty  as  well  as
appreciable depth of  the needs of  the customer and better response to these needs (Wasti & Jeffrey, 1999). 

2.1.3. Supplier Integration

As the only source of  inputs or raw materials  for the carrying out of  an organization’s operational activities,
suppliers play a vital role in the manufacturing of  products and service that satisfies customer expectations. In
today’s business environments, the extent to which firms are able to reduce the cycle and delivery time in addition
to managing fluctuation demands depends largely on the extent to which stronger partnership or bond are formed
between suppliers and the focal firm. Presently, many manufacturing companies involve suppliers right at the design
stage to ensure that the products bring the highest level of  satisfaction to customers. Also referred to as backward
integration, Zhao et al. (2011) described supplier integration as the collaboration and interaction that exist between
organizations and their suppliers for the purpose of  achieving effectiveness in supply flows. There are several
supplier  activities,  and these include the involvement of  suppliers at the design stage to aid in the design of
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products, setting up of  a very robust supplier order processing system which is very responsive, a reliable supplier
network that supports a continuous flow of  information among suppliers and the planning and management of
inventory. Li, Fan, Lee and Cheng, (2015) assert that supplier integration leverages on the capabilities of  individual
participating organizations (suppliers) to gain significant ongoing benefits. According to Echtelt, Wynstra, Weele &
Duysters (2008) because SCI is characterized by different features such as sharing of  information, trust, shared
technologies, process integration, capacity building for suppliers, risk and reward sharing, it produced immense
benefit such as improved decision making and increased performance. 

2.2. Operational Performance

Operational performance refers to the measurable aspects of  the outcomes of  an organization’s processes, such as
reliability, production cycle time, and inventory turns (Azim, Ahmed & Khan, 2015). Within the context of  supply
chains, operational performance is referred to as metrics that quantifies the effectiveness and efficiency of  the
supply  chain  process  (Maestrini,  Luzzini,  Maccarrone  & Caniato,  2017).  Operational  performance  have  been
measured by different scholars from different viewpoints. For instance, in the case of  Wang, Chang & Wang (2009)
efficiency was the indicator for the measurement of  operational performance. In another study different indicators
including  speed  of  delivery  and  cost  of  transportation  was  determined  for  the  operational  performance
measurement. Other operational performance measures include flexibility, quality, product flow and reduction order
variance (Vanichchinchai, 2014; Frohlich & Westbrook, 2001). In this study, operational performance is measured
using  flexibility,  speed,  cost  and  quality  because  they  are  widely  used  in  the  measurement  of  operational
performance in previous studies (Vanichchinchai, 2014; Maestrini et al., 2017). 

Flexibility is referred to the degree to which organisations are able to respond fast to the market changes such as
volumes, schedules and product mix (Rosenzweig, Roth & Dean Jr, 2002). Speed performance is referred to the
time it takes for product or service to be delivered to the consumer (Gimenez, Vaart & Donk, 2011). The lesser the
time the better the performance. Quality performance refers to the degree to which a product or services conforms
to standards and customer requirements. Cost refers to the total amount of  the money it takes to get a specific
activity completed within the supply chain (Bowersox, Closs & Cooper, 2007). Cost performance in supply chain
refers to the reduction in inventories, resource maximization and elimination of  the non-added-value activities with
the goal of  reducing the overall cost of  operations. 

2.3. Supply Chain Internal Integration and Operational Performance

The relationship between supply chain integration and the performance of  manufacturing firms in Kenya was
assessed by Njagi and Muli, (2020). The study used a mixed method approach and the selected sample size was 85
employees. A stratified sampling technique was used to determine the specific sample size of  each stratum of  the
study. Data were obtained through a questionnaire. The data was analyzed using regression analysis. The findings of
the  study  revealed  that  technology  integration,  internal  operations  integration,  and  customer  integration
significantly influence the performance of  manufacturing firms in Kenya. This gives the indication that increases in
internal  integration,  technology integration and customer integration lead to increases  in  the performance of
manufacturing firms in Kenya and vice versa. However, the results revealed that supplier integration had a negative
influence  on performance,  giving  the  implication  that  supplier  integration  is  not  able  to  positively  influence
performance of  manufacturing firms. 

In another study Som, Cobblah and Anyigba (2019) investigated the effect of  the SCI on the performance of
supply  chains in  Ghana’s  manufacturing companies.  The dimensions of  SCI examined in  this  study included
operational,  relational  and  informational  integration.  The  research  approach  used  was  quantitative  and  1500
employees  were  used as  the  sample  size  for  the  study.  The  findings  of  the  study revealed that  whiles  both
informational and operational integration produced a positive impact on the performance of  the supply chain that
of  relational integration was negative. The results therefore implies that increases in informational and operational
integration brings about increases in the supply chain performance of  manufacturing firms. That notwithstanding,
relational integration is not positively linked to supply chain performance of  manufacturing firms. 
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In a similar study, the extent to which the operational performance of  hospitals in Kenya was impacted by SCI was
examined by Annea and Julianab (2019) using a quantitative research approach. A sample size of  164 employees
was used. The results of  the study revealed that internal integration, customer integration and supplier integration
all had a significant positive effect on the operational performance of  the hospitals. This gives the indication that,
increases  in  internal,  supplier  and  customer  integration  leads  to  increases  in  operational  performance of  the
hospitals and vice versa. 

In a study, Osei and Kagniciogu (2018) assessed the extent to which business and operational performance are
impacted by SCI in Turkey’s food industry. The study adopted a quantitative research approach, and 216 firms were
determined  as  the  sample  size.  Specifically,  the  study  assessed  the  effect  of  internal,  customer  and  supplier
integration on the operation and business performance. The findings of  the study revealed that all three dimensions
of  SCI had a significant positive effect on operational and business performance. The implication is that, increases
in the three dimensions of  supply chain integration (supplier, customer, internal) brings about improvements in the
operational and business performance of  Turkey’s food industry. 

Uwamahoro (2018) also examined the impact of  the SCI on the performance of  the manufacturing firms in
Rwanda. A sample size of  258 employees was used for the study. The findings revealed that internal integration,
supplier integration and customer integration all impacted on operational and firm performance although internal
integration and customer integration predicted the strongest relationship with performance. The findings is an
indication  that,  improvements  in  internal,  supplier  and  customer  integration  has  positive  implications  on the
operational performance of  manufacturing firms in Rwanda. 

In another study, Ni (2015) explored the moderating effect of  IT competence (IT human resource and IT strategy)
on the relationship that exists between SCI and operational performance. The study selected 191 manufacturers
from 10 countries and the data were analyzed using hierarchical  linear  regression.  The findings  of  the study
revealed  that  SCI  practices,  including  internal  integration,  process  integration  and  product  integration  were
influenced by IT competence. The study further established that the operational performance of  IT strategy was
influenced by the  internal  integration,  process integration and product integration.  The findings  of  the study
further revealed that IT competence moderated the relationship between SCI and operational performance.

Atnafu and Hussen (2015) assessed 35 Ethiopian chemical manufacturing firms and the influence of  SCI on their
operational performance. The study used a quantitative research approach for the study and the findings of  the
study revealed that internal integration, supplier integration and customer integration demonstrated a significant
positive relationship with operational performance. This finding therefore indicates that improvements in supplier,
internal  and  customer  integrations  brings  about  improvement  sin  operational  performance  among  chemical
manufacturing firms in Ethiopia. 

El-Tamimi (2015) in a related study investigated the influence of  SCI on the operational performance of  Jordanian
Pharmaceutical  companies.  Using  a  sample  size  of  235 the  study indicated  a  positive  significant  relationship
between SCI and operational performance. The findings therefore implies that increases in SCI leads to increases in
operational performance among Jordanian Pharmaceutical firms. 

Huo,  Qi,  Wang  and  Zhao  (2014)  examined  the  extent  to  which  the  relation  between  SCI  and  operation
performance in  Chinese  manufacturing  companies  is  moderated by  competitive  strategy.  Using  a  quantitative
research approach, the study determined a sample size of  604 manufacturing companies. Using hierarchical linear
regression, the findings of  the study revealed that the SCI practices that comprise of  internal process and product
integration were influenced by competitive strategies. The study further confirmed that the relationship between
SCI and operational performance was not moderated by competitive strategies. 
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Based on the literature review, the following are hypothesized:

H1: A significant positive relationship exist between internal integration and operational performance.
H2: A significant positive relationship exist between internal integration and supplier integration.
H3: There is a significant positive relationship between internal integration and customer integration.
H4: There is a significant positive relationship between supplier integration and operational performance.
H5: There is a significant positive relationship between customer integration and operational performance. 
H6: Supplier integration mediates the relationship between internal integration and operational performance.
H7: Customer integration mediates the relationship between internal integration and operational performance.

3. Methodology

A quantitative  survey  research  design  was  adopted.  According  to Saunders,  Lewis  and  Thornhill  (2016),  the
quantitative survey research design requires the collection of  data from a large number of  units  that  will  be
analyzed statistically to make inferences from the population. As a result of  the quantitative survey research design,
a total of  thirty (30) manufacturing firms in the Greater Accra Region of  Ghana were sampled for the study using
the cluster sampling technique. The use of  the cluster sampling was justified on the premise that the manufacturing
firms sampled were clustered within the Tema Enclave, which is a geographical location noted for both local and
foreign manufacturing firm operations in Ghana. The study targeted the procurement, accounts and administration
officers of  these manufacturing firms. The total population of  employees from the procurement, accounts and
administration officers in the thirty (30) manufacturing firms was one thousand, eight hundred (1,800). Using the
Kregcie and Morgan (1970) table for sample size determination, the appropriate sample size of  three hundred and
seventeen (317) was chosen for the study. Employees selected to participate in the study were chosen using the
convenience sampling technique as their availability and willingness to participate in the study formed the basis for
their  inclusion  in  the  study.  The  convenience  sampling  technique  was  also  appropriate  since  it  strengthened
adherence to the ethical standard of  informed consent during the data collection process. Questionnaires served as
the data collection instrument. 

Supplier  and  internal  integration  were  measured  using  a  five-point  likert  scale  with  the  following  options:
1=strongly  Disagree,  2=Disagree,  3=Neutral,  4=Agree  and  5=Strongly  Agree.  The  supplier  and  internal
integration  questionnaire  was  developed  by  Flynn  et  al.  (2010).  Customer  integration  was  measured  using  a
five-point scale adopted from Li et al. (2015). Operational performance was measured using a five-point scale
adopted from Wiengarten,  Pagell, Ahmed and Gimenez (2014). Validity and reliability tests were conducted to
questionnaire using IBM AMOS 

4. Results
Results from Table 1 indicate that most of  the respondents (69.7%) were males while females constituted 30.7%.
Regarding age distribution of  respondents, 39.1% were between the ages of  25-35 years; 30.9% were between the
ages of  36-45 years; 19.6% were less than 25 years while 10.4% were more than 45 years. The results showed that
most employees have worked in manufacturing firms for 5-10 years (60.6%); 27.8% have worked in manufacturing
firms for less than 5 years while 11.6% have worked in manufacturing firms for more than 10 years. In terms of
educational level, it was revealed that most employees have attained their first degree (65%), 23.9% have attained
their diploma/HND and 11.1% have attained their masters/postgraduate.
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Gender Frequency Percentage (%)

Male
Female
Total

221
96

317

69.7
30.3
100

Age Frequency Percentage (%)

Less than 25 years
25-35 years
36-45 years
More than 45 years
Total

62
124
98
33

317

19.6
39.1
30.9
10.4
100

Tenure Frequency Percentage (%)

Less than 5 years
5-10 years
10 years and above
Total

88
192
37

317

27.8
60.6
11.6
100

Educational Level Frequency Percentage (%)

Diploma/HND
First Degree
Masters/Postgraduate
Total

76
206
35

317

23.9
65.0
11.1
100

Table 1. Demographic data of  respondents

4.1. Validity/Reliability Statistics

A number of  preliminary analyses were conducted. Cronbach’s alpha was assessed to check the internal consistency
of  the scale. The Cronbach’s alpha of  the scales is presented in Table 2. Each of  the scales recorded high reliability
of  above 0.700 (Pallant, 2020). Due to few contextually and theoretically relevant alterations were made to some of
the  scale  items,  it  was  necessary  to conduct  an exploratory  factor  analysis  (EFA).  The EFA demonstrated a
Kaiser-Meyer-Olkin (KMO) value of  0.793 and the Bartlett’s Test of  Sphericity showed a p-value of  <.0001. A
confirmatory factor analysis (CFA) was done to confirm and examine how the items held together on the various
variables and dimensions. The data were analysed in IBM SPSS Statistic version 26 and IBM AMOS version 23. 

Variable 
Sub

Variable 
Measurement

Index Scale Item 
Factor

Loading
Cronbach’s

Alpha

Internal Integration 0.918

IN1 Our organisation engages all departments when 
strategic plans are being prepared 0.824

IN2 Our organisation uses of  material requirement 
planning to manage and control production

0.826

IN3 Information sharing within the organisation is effective 0.587

IN4 There is regular training of  employees to enhance their 
competencies 0.478

IN5
Our organisation organizes regular meeting 
departmental heads so as to effectively coordinate 
Works

0.829

IN6 Our organisation regularly includes employees in 
regular meetings

0.847

IN7 Our organisation gives room for employees be part of  
solving of  problems and resolving of  conflicts 0.731

IN8 The production process of  our organisation involves 
all departments of  the organisation

0.761

IN9 Our organisation has a number of  teams which work 
together 0.812
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Variable 
Sub

Variable 
Measurement

Index Scale Item 
Factor

Loading
Cronbach’s

Alpha

External Integration 0.917

Supplier Integration 0.884

SI1 There is electronic information sharing with suppliers 
from my organisation 0.748

SI3
Our contracts with suppliers clearly spell out 
specification, quantities, cost and delivery time for all 
supplies

0.715

SI5 Our organisation accepts input of  suppliers in the 
design of  products

0.650

SI7 Our organisation together with our suppliers undertake
training together 0.695

SI8 Our organisation controls inventory by connecting 
electronically with our suppliers

0.818

SI9
There is an ongoing deliberation on how the 
relationship between our organisation and suppliers 
can be strengthened

0.761

SI10 Our organisation and suppliers regularly have 
awareness programs so as to develop the business 0.682

Customer Integration 0.850

CI1 The main goal of  our organisation to satisfy the 
customer 0.531

CI3 Our organisation a customer service department 
attends to customer needs

0.702

CI4 Our organisation has mechanism that ensures orders 
from our customer are received in real time 0.554

CI5 Our organisation has a customer relationship 
management system in place

0.641

CI8 Our organisation ensures that all customer complaints 
and speedily and appropriately dealt with 0.831

CI9 Our organisation involves customer in the 
development of  marketing programs

0.536

CI10 Our customers are engaged during the design of  the 
organisation products and services 0.743

Operational Performance 0.865

Time 0.815

OPT1 Our organisation is committed to provide fast service 
to its customers

0.540

OPT2 Our organisation ensures product and service are 
delivered on time to customer 0.784

OPT3 Our supplier delivers supplies on time 0.706

OPT4

The company reserves the minimum limit of  stock 
which could continue of  work in the case of  raw 
material delay 0.632

OPT5

The company bears the differences in transportation 
costs in order to meet the deadlines of  supplying 
orders to customers

0.795
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Variable 
Sub

Variable 
Measurement

Index Scale Item 
Factor

Loading
Cronbach’s

Alpha

Quality 0.809

OPQ1 Our organisation is committed to international quality 
standards such is ISO 9001

0.721

OPQ2
Our organisation is committed to producing different 
products to meet the needs of  
customer

0.676

OPQ3 Our organisation has refrigerated cars to keep products
within the right temperature to ensure quality 0.641

OPQ4 Our organisation is committed to proper storage 
conditions according to the specifications

0.642

OPQ5 Our organisation has a system in place to track and 
keep the inventory valid 0.508

OPQ6 Our choice of  suppliers is based on their ability to 
deliver high quality

0.697

Cost 0.706

OPC1 Our organisation ensures there is reduction in wasteful 
use of  resources 0.771

OPC2 Our organization is committed to reducing the number
defectives in output

0.520

OPC3 The company arrange its internal processes in a 
manner to shorten performing activities (layout) 0.483

OPC6 The company is working on economy of  scale (large-
scale production to reduce the cost per unit)

0.348

Table 2. Validity and Reliability Statistics

4.2. Confirmatory Factor Analysis

The CFA was conducted in AMOS. The researchers developed a CFA model and covaried all  variables. The
operational performance scale was structured in a second order. The items were correlated and then factor loadings
were checked. Items that had low factor loadings were removed and only items with loadings above 0.500 were
included. The CFA had a good fit with the data. The following model fit indices were obtained for the CFA: Chi
Square (χ2) = 624.660, p-value (p) = 0.001, Chi square/Degree of  freedom (χ2 /df) = 2.30; root mean square error
of  approximation (RMSEA) = 0.043, Root Mean Square Residual (RMR) = 0.018, standardised Root Mean Square
Residual (SRMR) = 0.045, comparative fit index (CFI) = 0.971, Normed Fit Index (NFI) = 0.961, Goodness of  Fit
(GFI) = 0.961. Each of  the regression weights of  each item to the variables were adequately significant (p < .05). 

The construct reliability,  and convergent and discriminant validity were obtained after pasting the standardised
regression and correlations in the statswiki validity calculator (Gaskin, 2021). The results are presented in Table 3.
All  the average variance extracted (AVE) values were above 0.50  and construct  reliabilities  greater  than 0.70.
Accordingly, the AVE values were also greater than the square of  their correlations, which supports discriminant
validity.  Common method bias (CMB) and multicollinearity tests  were also assessed to avoid being misled by
inappropriate data. The CMB value was .549 the squared of  this value is 0.256 (25.6%), which means that CMB was
not violated. 
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CR AVE MSV IN CI SI OP

Internal Integration (IN) 0.820 0.604 0.166 0.777

Customer Integration (CI) 0.806 0.511 0.321 0.303 0.715

Supplier Integration (SI) 0.860 0.673 0.321 0.205 0.567 0.820

Operational Performance (OP) 0.753 0.513 0.177 0.017 0.255 0.421 0.716

CR: Construct Reliability; AVE: Average Variance Extracted; MSV: Maximum Shared Variance.

Table 3. CFA results

4.3. Structural Equation Model Results

Structural equation modelling was conducted in IBM AMOS version 23 to assess the relationships in the a priori
framework  developed.  The  structural  model  presented  in  Figure  1  shows  the  strengths  of  the  relationships
hypothesized. 

The structural model obtained the following indices: χ2 = 124.660, p = 0.012, χ2 /df  = 2.13; 0.041, Root Mean
Square Residual (RMR) = 0.019, SRMR = 0.042, CFI = 0.964, NFI = 0.951, GFI = 0.973. The model showed
support  for  all  hypotheses  except  for  the  direct  relationship  between  internal  integration  and  operational
performance (β = -0.440, p = 0.163, R2 = 0.70). Therefore, the first hypothesis was unsupported. This suggests
that internal integration does not lead to operational performance. Hypothesis 2 was however, supported. The
study  found a  strong  statistically  significant  relationship  between internal  integration  and supplier  integration
(β = 0.975, p < 0.001, R2 = 0.95). Hypothesis 3 was also supported in that, internal integration was found to have a
strong significant effect on customer integration (β = 0.850, p < 0.001, R2 = 0.72). The first three hypotheses thus
suggest that internal integration had a significant impact on external integration but not operational performance.
Hypothesis  4  was  also  supported.  Supplier  integration  had  a  significant  impact  on  operational  performance
(β = 0.614, p < 0.05, R2 = 0.70). Hypothesis 5 was also supported, customer integration recorded a strong effect
on operational performance (β = 0.686, p < 0.001, R2 = 0.70).

Figure 1. Structural model of  the relationship between supply chain integration and operational performance
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The first five sets of  hypotheses open an interesting page in SCI research. Whereas internal integration has no
significant  impact  on  operational  performance,  it  does  have  a  significant  impact  on  external  integration  (i.e.,
supplier and customer integration) and external integration had a significant effect on operational performance.
This provides an even more justification for the assessment of  the mediation effects of  the external integration
variables between internal integration and operational performance. 

Hypotheses Path
Standardised
Estimate (β) T-value P-Value R2

H1 Internal Integration → Operational Performance –0.440 –1.395 0.163 0.70

H2 Internal Integration → Supplier Integration 0.975 21.989 *** 0.95

H3 Internal Integration → Customer Integration 0.850 13.263 *** 0.72

H4 Supplier Integration → Operational Performance 0.614 2.015 0.044 0.70

H5 Customer Integration → Operational Performance 0.686 7.002 *** 0.70

Table 4. Path analysis

4.4. Mediation Analysis

Hypotheses 6 and 7 were tested through mediation analyses. To do this, the researchers followed the procedure by
Collier (2020) and named the independent paths. Then, a new estimate was created which enabled the testing of  the
individual indirect effects of  the two mediators. Table 5 shows the mediation effect for supplier integration and
customer integration. 

The indirect effect of  internal integration through supplier integration to operational performance (β = 0.598,
p <0.001) was found to be significant. The bootstrapped two tailed significant showed a p-value less than
0.001 (p< 0.001). Hence, hypothesis 6 was supported. 

Hypothesis 7 was also analysed in mediation analysis. The result suggests that customer integration significantly
mediates the relationship between internal integration and operational performance. The indirect effect of  internal
integration through customer integration to operational performance (β = 0.587, p < 0.001) was found to be
significant after checking the bootstrapped two tailed significant showed a p-value less than 0.001 (p< 0.001).
Hence, hypothesis 7 was supported. 

Path Standardized Path Coefficient β P value R2

IN → SI → OP 0.598 *** 0.70

IN → CI → OP 0.587 *** 0.70

*** p < 0.0001 ** p < 0.001

Table 5. Mediation of  Supplier and Customer Integration

5. Discussion
Comparing the results to literature, the study found that the direct effect of  internal integration and its impact on
operational performance was not consistent with literature. However, other direct effects among the constructs
were  consistent  with  literature.  The  study  found that  internal  integration  does  not  contribute  to  operational
performance among the  selected manufacturing  firms.  The findings  on internal  integration and its  effect  on
operational performance was not consistent with literature. This is because, previous studies have shown that
significant positive relationships exist between internal integration and operational performance (Annea & Julianab,
2019; Osei & Kagniciogu, 2018). The findings which showed that customer integration and supplier integration
impacts positively on operational performance among manufacturing firms was consistent with relevant literature
(Annea & Julianab, 2019; Osei & Kagniciogu, 2018; Uwamahoro, 2018). The results of  the study which showed
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that  internal  integration  contributes  positively  to  supplier  and  customer  integration  was  also  consistent  with
literature (Kim et al, 2013). 

The results of  the study was also unique as none of  the studies reviewed assessed the indirect/mediated effects of
customer and supplier integration on the relationship between internal integration and operational performance
among  manufacturing  firms.  The  results  did  show  that  supplier  integration  and  customer  integration  both
significantly  mediated  the  relationship  between  internal  integration  and  operational  performance  among  the
manufacturing firms. The implication is that, the integration of  internal structures and departmental units within
manufacturing firms cannot independently lead to operational performance. Thus, manufacturing firms can only
achieve operational performance if  the integration of  their internal structures and departmental units is strategically
linked to both supplier and customer integration. The study therefore recommends that manufacturing firms that
seek to achieve competitive advantage must link their internal integration to customer and supplier integration in
order to be able to meet and exceed the expectations of  their customers and achieve high levels of  profitability. 

6. Conclusion
This study found that internal integration does not independently lead to operational performance, unless it is
connected to supplier and customer integration. The study therefore concludes that management of  manufacturing
firms must pay equal attention to internal, supplier and customer integration as the connections among these three
dimensions  of  supply  chain integration enhance operational  performance.  The study also concludes  that  the
connections between internal integration, supplier integration and customer integration must be strengthened by
manufacturing firms in order to achieve operational performance. 

The  study  therefore  provides  the  following  recommendations.  Firstly,  it  is  important  for  management  of
manufacturing firms to strengthen their internal supply chain activities in order to enhance proper coordination
among  different  departmental  units  so  as  to  build  a  unique  internal  supply  chain  climate  that  can  enhance
operational performance. The study also recommends the need for management of  manufacturing firms to make
use of  ICT tools such as Enterprise Resource Planning (ERP) to link their internal supply chain to their external
supply chain actors such as suppliers and customers in order to enhance visibility in their supply chain activities and
achieve optimum operational performance in real time. 
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