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Abstract: Manufacturing companies nowadays are under constant pressure to deliver high-quality
products at the lowest possible prices within the shortest possible time even under the most un-
predictable economic situations. Supply chain integration has a critical impact on operational
performance. Nevertheless, this impact has not been consistent and showed mixed results throughout
the literature. This study aimed to examine the impact of technology management in terms of supply
chain integration on operational performance. The research model was empirically validated using
317 valid survey responses from the Jordanian food and beverage industry, which were subjected to
quantitative research design and regression analysis. Results showed that supply chain integration
had a direct significant impact on operational performance, and all three dimensions of the theoretical
model contributed significantly to operational performance. This study suggests the critical need to
create and implement proper supply chain integration strategies and technologies, both internally and
externally, to enhance their performance and competitive advantage. Moreover, future research needs
to extend this work to other industries, cultures, and nations, while investigating the moderating or
mediating effects of other key variables along with using alternative sampling strategies.

Keywords: technology management; supply chain integration; operational performance; food and
beverage sector; Jordan

1. Introduction

Even in the most uncertain economic conditions, manufacturing organizations today
are constantly under relentless competition to make high-quality products at the lowest
feasible prices in the shortest time. Due to competitive pressures such as cost reduction
and better customer service, businesses are always looking for novel strategies to build
long-lasting competitive advantage [1,2]. Thus, many industry leaders are constantly
searching for new strategies that would enable them to re-invent themselves into agile
organizations, as they have become more aware of the growing competition and its vital
role in creating a leadership in their industries [3,4]. In order to be more responsive to
customer requests, lower costs, and boost performance, businesses need to have robust
supply chain strategies and technologies that can streamline operations engaged in both
internal and external processes. Establishing integrated cross-functional activities within
the company and successfully connecting them externally with business partners, suppliers,
and customers using proper supply chain strategies and technologies is vital to enhance
firm performance [5,6].

In fact, supply chain integration bringing suppliers and customers into the value
creation process will improve performance of the organization [6–8]. In fact, effective
organizations are those which link their internal to external processes with the right supply
chain strategies and technologies, to be more competitive and agile in the environment [8].
Hence, supply chain integration is a crucial dynamic skill that can produce differentiating
performance [9]. One of the major themes that will fundamentally alter how supply
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networks operate in the future is supply chain integration [10]. Therefore, efficient supply
chain integration management can result in both immediate financial gains and a sustained
competitive advantage [6].

The study of supply chain integration’s implications on firm performance has attracted
a lot of interest from academics and practitioners [11–14]. The common belief that a higher
level of integration results in improved company performance was the main motivation
behind a major portion of the literature on supply chain integration [15,16]. At the strategic,
operational, and technological levels, supply chain integration can assist businesses in
responding to business difficulties [14,17].

However, to date, the empirical findings of these studies on the relation between supply
chain integration and performance have not been consistent [18]. For instance, some studies
did not find clear connection between supply chain integration and performance [12,19,20].
On the contrary, other researchers have revealed a positive linear association between
supply chain integration and performance [21–23], whereas others have reported a negative
relationship between the two variables [24,25]. Not only this, but recent research has shown
that the relationship between supply chain integration and performance has an inverted U
shape [26,27]. Although these studies have increased our understanding of the performance
implications of creating a sound integrated supply chain network, the mixed results did
not show that there is a defined linkage between supply chain integration and performance,
leaving us with contradictory conclusions [18]. Thus, this phenomenon represents an
important research gap that requires further investigation [12,26,28].

Although there is a wealth of empirical studies demonstrating the simultaneous
influence of various supply chain integration aspects on many variables of business success,
when considering Supplier Integration (SI) and Customer Integration (CI) independently,
many studies have looked at the sole functions of SI or CI in raising performance [27,29,30].
Others simply concentrate on the performance impact of internal integration [31–33].
Consequently, we argue that this represents another reason why this area needs further
examination.

In addition, a great deal of the studies conducted about supply chain integration
and performance have been conducted primarily in mature market economies [11,15,16],
which have considerable variations in political, social, and economic systems [34]. If these
conclusions are used in the context of emerging economies, they could not hold true. As
a result, there is still a lack of knowledge regarding how supply chain integration affects
emerging economies [35].

Therefore, the aim of this study is to fill the research gap that currently exists, by
answering two key research questions on what dimensions of supply chain integration
affect the operational performance and in which direction they do so.

Helpfully, this study is likely to contribute to the literature and methods used, and
examines how internal and external integrations affect operational performance simul-
taneously. In addition, the researchers expect that the results of this study will offer
differentiated strategies for managers, especially in the developing world, on how to ad-
just their internal and external supply chain integration efforts to improve operational
performance, and in turn the competitive advantage.

The rest of this paper is organized as follows: in the next section, we present the
literature review though the hypotheses’ development that lays the foundation of the
theoretical model. Section 3 establishes the research methodology, while Section 4 shows
the results of the analysis. Finally, we conclude this paper in Section 5 with discussion,
implications, and shed some light on future research prospects.

2. Hypotheses’ Development and Theoretical Model
2.1. Supply Chain Integration

A supply chain is simply a network that includes vendors, plants, and distribution
centers that support the sequence of activities from sourcing to production to delivery of
a product or service [5,8–18,30]. Supply chain management is the practice of integrating
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client requirements, internal operations, and upstream supplier performance [36,37]. Thus,
supply chain management places an emphasis on how collaboration and information
exchange may benefit all partners in the chain overall [38]. In order to manage supply
chains, managers typically utilize cutting-edge methods and technologies including total
quality management, Just in Time (JIT), enterprise resource planning, and lean produc-
tion [39]. Supply chain integration has become an important issue for organizations seeking
to develop a sustainable value in a dynamic and competitive environment [40,41].

Supply Chain Integration (SCI) is the strategic blending of internal and external
organizational activities, and assesses how well supply chain participants cooperate to
achieve mutually beneficial outcomes [42]. SCI refers to the formation of networks and
technologies comprising all elements of the supply chain including suppliers, customers,
and other related stakeholders [43]. In another words, SCI reveals the degree to which an
organization strategically cooperates with partners and collaboratively manages inter- and
intra-organizational processes [12]. SCI connects an organization with its customers, sup-
pliers, and other channel members by integrating their relationships, activities, functions,
technologies, processes, and locations [18]. The ultimate aim of SCI is to move products,
services, information, money, and decisions effectively and efficiently through coordinated
endeavors and exchange information to provide maximum value to the customer at a low
cost without any delay [44,45]. Organizations that do not pay much attention to SCI may
face serious problems such as higher inventory costs, delayed procurement, lower product
quality, and inaccurate demand forecasting, which may influence both the focal organiza-
tion and all of its supply chain partners [42]. The strongest and most effective organizations
are those that connect their suppliers and consumers into cohesive networks [45].

Four strategies for supply chain integration were introduced by previous researchers [46].
The first tactic focuses on uniformizing and automating internal business procedures across
the company’s many functional divisions. There is little to no integration with consumers
or suppliers at this level. After implementing the first integration strategy, the company
may choose to execute the second strategy, which asks for integration with suppliers, or
may choose to execute the third strategy, which calls for integration with customers. The
second tactic enables businesses to establish strategic relationships with their suppliers
and to communicate with them. The third tactic enables the business to create a backward
synchronization of data flow from customers to suppliers. Finally, the fourth and ultimate
tactic builds an integrated supply and demand in both directions in a comprehensive
way [6].

2.2. Operational Performance

Organizational performance is considered as a multidimensional construct, and so
an important measurement tool for assessing an organization’s success and achieve-
ments [47,48]. Organizations should create a wide range of performance measurements
because concentrating only on financial performance metrics could negatively affect an
organization’s long-term viability [49]. In general terms, organizational success can be
measured as business performance and/or operational performance. Operational perfor-
mance shows advancement in an organization’s response to a dynamic environment in
comparison to its competitors, while business performance relates to an organization’s
financial performance in terms of profitability and investment return [50,51]. Due to the
inherited complexity and dependency of supply chains, choosing the most appropriate
performance measure has proven to be hard for certain firms [12].

While financial performance should be the main measure of supply chain performance,
some researchers have warned of the limitations of relying on financial performance mea-
sures alone [52–54]. Hence, many researchers suggested that SC performance measurement
should include operational performance [55]. Thus, this study elected to use operational
performance as a measure of performance, and investigated the literature to define and
set the base for measuring operational performance. Some see operational performance as
“the output or result achieved due to unique operational capabilities” [56] whereas others
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indicated that operational performance relates to the ability of an organization to reduce
management costs, order time, and lead time, and improve the effectiveness of using raw
materials and distribution capacity [57], in an effort to develop production activities and
effectiveness leading to increased revenue and profits [58].

Over the years, various metrics have been proposed to gauge operational performance.
It is believed that since factories cannot control sales or expenses outside of the plants,
subjective data are more suited for gauging operational performance [59]. This subjective
approach was widely used in empirical studies [60], and operational performance was
often assessed using a set of variables that reflect an organization’s internal processes in
terms of product, process, quality, efficiency, and productivity [61]. Some studies used
the productivity, effectiveness, and efficiency of internal operations to gauge operational
performance [62]. However, cost, quality, delivery, and flexibility were the most frequently
employed metrics in the literature to measure operational performance [12,60,62]. Accord-
ingly, this study employed these dimensions of cost, quality, delivery, and flexibility to
measure operational performance.

2.3. Supply Chain Integration and Operational Performance

The idea of a supply chain partnership goes beyond the operations of a single business
unit to the entire supply chain, where relationships are built through increased levels of
information sharing between two independent supply channel members (i.e., internal
and external), in order to achieve goals and reap benefits in the form of lower costs
and inventories. In order to accomplish a win–win situation, a collection of procedures
that manage and coordinate the supply chain from raw material suppliers to the final
customer [37,63] must be in place. According to many academics, improving performance
could be achieved by combining customer and supplier bases and technologies, eliminating
redundant processes in the supply chain, accelerating information, technologies, and
material flows, and establishing long-term relationships with significant customers and
suppliers [37].

In fact, integration of supply chains is of both strategic and operational impor-
tance [37,45,64]. This is supported by different views, including the resource-based view,
transaction cost theory, and dynamic capabilities view, which all have indicated that SCI
enhances cooperative performance. From a firm’s resource-based and relational viewpoints,
partnerships can help combine resources and create efficient governance structures [65–67].
In such cases, supply chain players can access the whole pool of resources, technologies, and
competencies that exist throughout a certain supply chain using coordinated SCI [45,68].
SCI encourages collaborative planning, value creation, and the implementation of cross-firm
problem-solving procedures to guarantee the effectiveness of the supply chain [44,65,69].
A rise in the effectiveness of physical material and product flows leads to improvements
in communication and information sharing, which boosts performance. A member in a
highly linked supply chain may be able to reduce their net costs [70]. This reduction is very
advantageous because cost efficiency is a prerequisite for price competition. According
to the transaction cost theory, organizations seek efficiency by reducing the total cost of
market and vertical integration [71]. In fact, SCI improves the structure of the supply chain
to direct behavior and increase supply chain overall efficiency [72], while minimizing their
overall operating expenses [24,73]. Additionally, SCI can be a useful tool that supports the
organization plans, and helps to maintain competitive advantages [65,74]. According to the
dynamic capability perspective, SCI enables businesses to achieve outstanding operational
performance benefiting from strategic cross-functional coordination and integration of
different supply chain collaborators [44,75].

Effective collaboration between diverse departments (such as R&D, information tech-
nology, purchasing, production, and marketing) can assist businesses in promptly respond-
ing to shifting consumer expectations, and improve operational performance, including
delivery, cost, quality, and flexibility [44,76,77]. Hence, it is no wonder that much prior
empirical research has discovered a positive association between internal integration and
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operational effectiveness [12,44]. In fact, there is mounting evidence that the operational
gains increase with the degree of customer and supplier integration [37,44,45]. Building
strategic customer collaboration aids businesses in cutting costs and recognizing demand
changes more rapidly [12], and supplier integration improves operational responsiveness
and flexibility [44]. Additionally, previous empirical studies have discovered a positive
correlation between operational effectiveness and SCI [24,44,45,77].

Hence, SCI, both upstream and downstream integration, presents a significant op-
portunity and a new frontier to improve business performance, which is something that
academics and practitioners are increasingly discovering [12–14,25,27,45,74,78–80]. Hence,
this study made the claim that SCI promotes higher operational performance in accordance
with the various viewpoints and empirical data in the literature. Accordingly, the following
hypotheses were developed and tested:

Hypothesis 0 (H0). Supply chain integration does not affect the operational performance of
Jordanian food and beverage companies.

Hypothesis 0.1 (H0.1). Internal integration does not affect the operational performance of Jorda-
nian food and beverage companies.

Hypothesis 0.2 (H0.2). Supplier integration does not affect the operational performance of Jorda-
nian food and beverage companies.

Hypothesis 0.3 (H0.3). Customer integration does not affect the operational performance of
Jordanian food and beverage companies.

2.4. Operational Definition and Research Model

Integrated supply chains refer to “the degree to which a firm can strategically col-
laborate with its supply chain partners and collaboratively manage the intra- and inter-
organization processes to achieve effective and efficient flows of product and services,
information, money and decisions with the objective of providing maximum value to
customers at low cost and high speed” [81]. Supply chain integration in this study was
measured by the following:

Supplier Integration: The cooperative process that allows for the exchange of informa-
tion, knowledge, resources, and experiences.

Internal Integration: The process of sustaining intra-organizational cross-functional
cooperation and collaboration, with the aim of achieving organizational strategic goals.

Customer Integration: The procedure for establishing and keeping a solid collaboration
and interaction with clients. It includes imparting information, experiences, goods, services,
and recommendations to clients.

Supply chain integration was determined using 14 items adapted from previous studies,
which consist of three factors: internal integration covering 4 items [1,4,12,44], supplier
integration covering 5 items [4,12,44], and customer integration covering 5 items [4,12,44,64].
All items are shown in Table 1.

Operational performance measures how well internal operations of a company operate
in terms of a variety of performance metrics, such as cost, quality, delivery, and adaptabil-
ity [61]. Hence, these four conventional operational performance metrics
(i.e., flexibility, delivery, quality, and cost) are used in this study to measure operational per-
formance [12,44]. Flexibility was determined using 3 items [12], delivery was determined
using 3 items [12,44], quality was determined using 3 items [44], and cost was determined
using 3 items [44]. All 12 items of operational performance were derived from [82] as
shown in Table 2.
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Table 1. Supply Chain Integration Items.

Dimension Item

Internal Integration

We have high level of responsiveness inside our factory to meet different
departments’ needs.

We have an integrated system across functional areas of our factory control.

Inside our factory, we emphasize information flows between purchasing, inventory,
sales, and distribution departments.

Within our plant, we emphasize physical flows amongst production, packing,
warehousing, and transportation departments.

Supplier Integration

We share information with our major suppliers using information technologies.

We have high level of strategic collaboration with our suppliers.

We have high level of collaborative planning to obtain rapid response ordering
processes (inbound) with suppliers.

Our suppliers offer information to us about production and procurement processes.

Our suppliers are engaged in our product development processes.

Customer Integration

We have a high level of information sharing with customers about market
information.

We share information with our customers through information technologies.

We have a high level of collaborative planning and forecasting with our customers to
anticipate demand visibility.

Our customers offer our company information in the procurement and production
processes.

Our customers are engaged in our product development processes.

Table 2. Operational Performance Items.

Dimension Item

Flexibility

Our company rapidly modifies products and services to meet our customer’s
demand.

Our company rapidly introduces new products and services into the market.

Our company rapidly responds to market demand changes.

Delivery

Our company has a superior on-time delivery history to our customers.

Our company provides trustworthy delivery to our customers.

Our company’s lead time for fulfilling customers’ orders is short.

Quality

Our company produces high-quality products that meet customer demands.

Our company produces high-quality products with low deficiencies.

Our company produces highly reliable products that meet customer demands.

Cost

Our company produces products using lowest possible costs.

Our company produces products using lowest possible costs.

Our company offers prices as low as or lower than our competitors.

As we seek in this study to explore the effect of supply chain integration on the
operational performance of companies working in the Jordanian food sector, this work uses
operational performance as the dependent variable and supply chain integration as the
independent variable, to explain the variance in the dependent variable as presented in the
research model below, Figure 1.
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3. Research Methodology
3.1. Research Population and Sample

The population of the study consisted of 2235 business establishments that operate
in the Jordanian food and beverage sector. These establishments are mainly located in the
middle part of Jordan, close to Amman, and in the north [83]. The respondents in this study
are top-level managers and supply chain managers who have sufficient expertise of the
operations, procedures, supply chain, and performance of their organizations. Since only a
small number of people hold the sought-after information, a judgement sampling approach
was chosen since it is the most appropriate sampling method and entails selecting subjects
who are in the best position to supply it [84]. Accordingly, the appropriate sample size for
the current study given the population size provided earlier is 332 companies [84].

3.2. Data Collection Method

Data collection method is an essential section of research design where the hypothesis
for every data is collected and tested [84]. Primary and secondary sources can be used
to gather data in research. In this research, the secondary data were collected from an
e-library, which was provided by the University of Jordan website. On the other hand, the
primary data collection method refers to the data collected by the researcher to achieve
the objective of the research study [84]. Primary data in this research were collected using
350 questionnaires, which were distributed to selected mid-level employees and managers
working in the supply chain departments in Jordanian companies working in the food
and beverage sector. Three hundred and twenty-five questionnaires were returned with
only 317 valid for analysis. Using a questionnaire for the collection of data is considered
efficient, as it saves time and money, answers are not affected by the researcher, and it is
also a convenient method for the respondents. The questionnaire was introduced by a
cover letter that pointed out the intentions of the study and guaranteed the anonymity of
the information provided. The questionnaire was divided into two parts, one for personal
data of the employees, and the second one including questions regarding supply chain
integration and operational performance. Other data collection methods would have been
difficult to deal with given the large sample size. Thus, a questionnaire was considered as
the most suitable method to achieve the goals of this research.

3.3. Research Validity and Reliability
3.3.1. Research Validity

To ensure the validity of the instrument in this study, three types of validity tests were
undertaken; namely, face, content, and construct validity. To ensure the face validity of the
research instrument, the questionnaire was given in both English and Arabic languages to
several faculty members and PhD holders, and field practitioners who have knowledge
about the research topic to evaluate and arbitrate the questionnaire content and construction.
Later, their comments and feedback were used to improve the questionnaire. To ensure



Sustainability 2022, 14, 16634 8 of 18

content validity of the research instrument, the researchers used scales and items that were
developed earlier and used by other researchers with comparable interests.

Factor analysis is one popular method for evaluating construct validity as it is used to
determine the underlying dimensions of the defined and determined factors [84]. Therefore,
the goal of factor analysis is to condense data in a way that makes correlations and patterns
simple to be comprehended and evaluated [85]. Exploratory Factor Analysis (EFA) is used
to establish construct validity in this study as the researchers wished to understand which
variables “go together” [86]. EFA separates factor structures without taking the researcher’s
theoretical predictions into account [87]. Hence, respondents’ answers to the 26 questions
used in this study were collected, and the dimensionality of the data was evaluated using
principal axis factoring.

The number of factors expected to analyze the data was determined using promax ro-
tation. Raising the loadings to a power of four as part of promax leads to higher correlations
between the components and a clear structure [88]. To conduct EFA, three presumptions
were upheld: adequate sampling (Kaiser–Meyer–Olkin (KMO) measure >0.5), eigenvalues
for each factor should be >1, and a factor loading of 0.30 for each item is chosen as the
threshold for item retention [89]. The results show the KMO index is 0.809 for supply chain
integration and 0.866 for operational performance, which are above the recommended
threshold [89]. In addition, the Bartlett’s test of sphericity revealed statistically significant
results with p-value < 0.05 for the two variables, suggesting that the correlations are ap-
propriately large for factor analysis [89]. Both the KMO and Bartlett’s test of sphericity are
qualification tests used to test the fitness of the data for factor analysis [90].

Furthermore, a correlation matrix introduced in the EFA process as a means of display-
ing the relationships between variables was investigated for correlation coefficients over
0.30. In addition, several correlations existed in this study with values greater than 0.30,
which suggests that factor analysis is a proper statistical method to be used. Yet, one key
element deciding how many factors will be used to analyze the data is whether a variable is
related to more than one factor. Since oblique rotation shows how factors are related to each
other, it is a useful test especially in research involving human behaviors [90]. Therefore,
the oblique rotation technique was used in this study. Specifically, promax direct oblimin
was utilized in this study [88]. All the factors’ eigenvalues were greater than 1, and all
items’ loadings were higher than 0.30. According to the previously indicated assumptions,
a three-factor supply chain integration model evolved, which fits the 50–60% range for
humanities studies and explains 55.861% of the overall variance [89]. The rotational factor
loadings are displayed in the pattern matrix, which is utilized to interpret the dimen-
sions [90]. As shown in Table 3, the components derived match the dimensions employed
in this investigation. Items that load on the first dimension imply that it measures customer
integration and comprises all five items used to measure it (CI1–CI5), items that load on
the second dimension imply that it measures supplier integration and comprises all five
items used to measure it (SI1–SI5), and items that load on the third dimension imply that it
measures internal integration and comprises all four items used to measure it (II1–II4).

All 12 items were loaded with consideration to operational performance, without any
additions or deletions. A four-factor model was able to account for 71.396 percent of the
entire variance. As shown in Table 4, the components derived match the dimensions em-
ployed in this investigation. Items that load on the first dimension (QUALITY1–QUALITY3)
indicate that it exemplifies quality, and includes all 3 items used to measure it. Items load-
ing on the second dimension (COST1–COST3) indicate that it represents cost and includes
all 3 items used. Items that load on the third dimension (DELI1–DELI3) indicate that it
represents delivery, and items that load on the fourth dimension (FLEX) indicate that it
represents flexibility.

3.3.2. Research Reliability

Reliability was assessed using internal consistency. The Cronbach’s alpha coefficient
(Cronbach’s α) is the most often used technique in behavioral sciences for evaluating
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internal consistency [91]. Cronbach’s alpha calculated values range between 1 (showing
perfect internal reliability) and 0 (showing no internal reliability) [92], and a previous
research recommendation suggests a minimum of 0.60 or above as a suitable level of
Cronbach’s alpha [84,89]. Cronbach’s alpha values calculated in this work as shown in
Table 5 demonstrated that this research’s variables’ reliability is significantly greater than
the level considered to be acceptable [89], demonstrating a great internal consistency of the
research tool.

Table 3. Pattern Matrix for Supply Chain Integration.

Factor

1 2 3

II1 0.431
II2 0.750
II3 0.802
II4 0.824
SI1 0.684
SI2 0.843
SI3 0.726
SI4 0.544
SI5 0.578
CI1 0.538
CI2 0.467
CI3 0.731
CI4 0.970
CI5 0.915

Extraction Method: Principal Axis Factoring. Rotation Method: Promax with Kaiser Normalization.

Table 4. Pattern Matrix for Operational Performance.

Factor

1 2 3 4

FLEX1 0.360
FLEX2 0.951
FLEX3 0.514
DELI1 0.364
DELI2 0.936
DELI3 0.684

QUALITY1 0.896
QUALITY2 0.933
QUALITY3 0.645

COST1 0.989
COST2 0.760
COST3 0.550

Extraction Method: Principal Axis Factoring. Rotation Method: Promax with Kaiser Normalization.

Table 5. Study Variables’ Cronbach’s Alpha.

Variable Cronbach’s Alpha No. of Items

Supply Chain Integration 0.867 14

Internal Integration 0.742 4

Supplier Integration 0.846 5

Customer Integration 0.850 5

Operational Performance 0.923 12

Flexibility 0.816 3

Delivery 0.754 3

Quality 0.851 3

Cost 0.920 3
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4. Results
4.1. Profile of the Respondents

The demographic variables of this research included gender, age, educational level,
and work experience. According to Table 6, men made up most the respondents in this
sample (52.7%) while women made up 47.3%. With regard to age, most of the respondents
(44.8%) were from the ages of 25 to just under 36 years old. The rest of the sample fell into
the following categories: 37.9% under 25 years old, 11% from the ages of 36 to just under
45, 4.7% from 45 to just under 54, and 1.6% over 54 years old. As for the education, most
of the respondents (54.6%) possess a bachelor’s degree, and the remaining respondents
are spread among the other levels with qualifications such as a college diploma or a high
school diploma, and degrees such as a master’s or PhD, which total 28.1%, 13.6%, 0.9%,
and 2.8%, respectively. In terms of experience, 31.5% of the respondents had 3 to just under
6 years of experience, followed by 30.3% with less than 3 years of experience, 24.6% with
over 9 years of experience, and 13.6% with 6 to just under 9 years of experience.

Table 6. Respondents’ Demographic Profile.

Age Frequency Percent Cumulative
Percent

Under 25 120 37.9 37.9
From 25 to just under 36 142 44.8 82.6
From 36 to just under 45 35 11 93.7
From 45 to just under 54 15 4.7 98.4
54 and over 5 1.6 100.0

Total 317 100.0

Gender Frequency Percent Cumulative
Percent

Male 167 52.7 52.7
Female 150 47.3 100.0

Total 317 100.0

Education Frequency Percent Cumulative
Percent

Bachelor’s degree 173 54.6 54.6
Higher education diploma 89 28.1 82.6.
Master’s degree 43 13.6 96.2
PhD degree 3 0.9 97.2
Other 9 2.8 100.0

Total 317 100.0

Experience Frequency Percent Cumulative
Percent

Less than 3 years 96 30.3 30.3
3 to just under 6 years 100 31.5 61.8
6 to just under 9 years 43 13.6 75.4
9 years and above 78 24.6 100.0

Total 317 100.0

4.2. Descriptive Statistics

The mean and standard deviation were calculated to understand the respondents’
direction and divergence regarding each of the questionnaire’s questions. Furthermore,
the mean and standard deviation values for each dimension and each variable were used
to understand the attitude of respondents toward a particular dimension or a particular
variable. The mean provides a broad overview of the data as a measure of central ten-
dency [84]. Consequently, it provides a broad overview of the responses provided by the
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respondents for each question, dimension, and variable. As a measure of variation, the
standard deviation shows the spread of the data [84], where a collection of data with a low
standard deviation are likely near to or around the mean and vice versa. A mean with a
small standard deviation is more reliable than a mean with a large standard deviation [93].

Using a five-point Likert scale in this research, the criteria for determining the clas-
sification for each item was based on the following formula: (highest point in Likert
scale—lowest point in Likert scale)/the number of the levels used = (5 − 1)/5 = 0.80, where
1–1.80 indicates “very low”, 1.81–2.60 indicates “low”, 2.61–3.40 indicates “moderate”,
3.41–4.20 indicates “high”, and 4.21–5 indicates “very high”. Consequently, variables’
means and standard deviations were calculated and are listed in Table 7.

Table 7. Descriptive Statistics for the Study’s Variables.

Variable Mean Std. Deviation Level of Agreement

Independent Variables

Supply Chain Integration 3.39 0.446 Moderate

Internal Integration 2.06 0.555 Low

Supplier Integration 4.03 0.529 High

Customer Integration 3.81 0.780 High

Dependent Variable

Operational Performance 3.70 0.757 High

Flexibility 3.90 0.781 High

Delivery 3.93 0.748 High

Quality 3.50 1.008 High

Cost 3.48 1.040 High

4.3. Analysis of Multicollinearity

Both indicators of Variance Inflation Factor (VIF) and tolerance were utilized in this
study to find multicollinearity. According to [94], there should be cause for concern when
the VIF is larger than 10. The tolerance statistic, which is the VIF’s reciprocal (1/VIF),
should also be considered. Common cut off values are a tolerance value of 0.10 and a VIF
value of 10, which were employed in this investigation [84].

Table 8 lists the tolerance values as well as the VIF values for the independent variable,
which varied from 0.600 to 0.966 and from 1.036 to 1.667, respectively. Given that all VIF
values are below 10 and all tolerance values are above 0, we can claim that there is no
multicollinearity issue among the dimensions of the independent variables.

Table 8. Multicollinearity of the Study’s Independent Variables.

Variable VIF Tolerance

Internal Integration 1.036 0.966

Supplier Integration 1.667 0.600

Customer Integration 1.644 0.608

4.4. Hypothesis Testing

Hypothesis testing refers to the process of determining whether a particular hypothesis
is a rational statement [95]. Hypothesis testing involves testing the null hypothesis (denoted
by H0), which is initially assumed to be true, but tested for the possibility of rejection [84].
To test the hypotheses developed for this research, simple and multiple regression analyses
were conducted using the “linear” procedure of SPSS, version 19. The decision rule used
to reject the null hypothesis was if the significance level is less than 0.05. The individual
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correlations between independent variables and dependent variables fall into what is
called the multiple R or multiple correlation coefficient, while the square of multiple R
(R2) is the amount of variance justified in the dependent variable by the predictors [84]. In
other words, if R2 is close to 1, then most of the variance in the dependent variable can
be explained by the regression model and the regression model fits the data well. On the
other hand, if R2 is close to 0, then most of the variance in the dependent variable cannot be
explained by the regression model. In testing the research hypotheses, the main hypothesis
was tested first to establish a solid ground to prove the sub-hypotheses.

H0. Supply chain integration does not significantly (at the level α ≤ 0.05) affect the
operational performance of Jordanian food and beverage companies.

To test this main hypothesis, multiple regression was used. Multiple regression refers
to the situation in which more than one independent variable is hypothesized to affect one
dependent variable [84]. Supply chain integration (internal integration, supplier integra-
tion, and customer integration) was entered as the independent variable and operational
performance was entered as the dependent variable. Table 9 shows the results of examining
the first main hypothesis.

Table 9. Summary of Testing the Main Hypothesis.

R R2 Adj R2 F-Value Sig Standardized
Beta t-Value Sig

0.753 0.567 0.563 136.592 0.000

Internal
Integration 0.0760 2.000 0.046

Supplier
Integration 0.116 2.420 0.016

Customer
Integration 0.673 14.108 0.000

The correlation coefficient R = 0.753 indicates that there is a positive correlation
between supply chain integration and operational performance as mentioned above. This
demonstrates that both the independent and dependent variables change in the same
manner. The goodness of fit of the regression model is shown by the R2 coefficient of
determination [84]. It stands for the proportion of the dependent variable’s variance that
may be accounted for by the variation in the independent variable [84]. The value of
R2 = 0.567 indicates the number of variations in operational performance that is accounted
for by the fitted model, and has been explained by supply chain integration. The adjusted
R2 which indicates the generalizability of the model is close to the value of R2 = 0.567, and
if the adjusted R2 is excluded from R2 the value will be 0.567 − 0.563 = 0.004. With this
amount of reduction, the variance of the result would be reduced by 0.4% if the entire
population was part of the study and the model was fitted.

The F-ratio in the ANOVA test was 136.592, and since this value is significant at the
level of p < 0.05 (sig. = 0.000), there is less than a 5% probability that it would occur by
chance alone. The null hypothesis is disregarded at the p < 0.05 significance level because
the p-value is less than the level of significance (0.05). Hence, supply chain integration does
significantly affect operational performance.

The coefficient results in Table 9, specifically the t and sig (often referred to as p-value)
values, provide a rough estimate of the impact of each predictor variable [96]. It is possible
that the predictor variable influences the criterion variable because of the big absolute
t-value and modest p-value. In this study’s findings, all aspects of supply chain integration
were significantly influential on operational performance (p-value < 0.05). Additionally,
the standardized beta coefficient measures how much the predictor variable contributed to
the criterion variable [96]. A high value denotes that the criterion variable is significantly
impacted by a unit change in the predictor variable. In this study, customer integration
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showed the most influence on operational performance with a β of 0.673, while supplier
integration and internal integration follow with β values of 0.116 and 0.076, respectively.
The following conclusions about the sub-hypotheses of the main hypothesis, as shown in
Table 10, can be drawn from the results of the multiple regression (Table 9).

Table 10. Sub-Hypotheses’ Decisions.

Sub-Hypotheses Result

H0.1 Internal integration does not significantly (at the level α ≤
0.05) affect the operational performance Jordanian food and
beverage companies.

Rejected

H0.2 Supplier integration does not significantly (at the level α ≤
0.05) affect the operational performance of Jordanian food and
beverage companies.

Rejected

H0.3 Customer integration does not significantly (at the level α ≤
0.05) affect the operational performance of Jordanian food and
beverage companies.

Rejected

5. Discussion and Conclusions

After developing a sound theoretical model that was later tested, this work explored
the effect of supply chain integration on operational performance in the Jordanian food and
beverage sector. Although supply chain methods have extensively proven the importance
of SCI in achieving higher performance [12,38,76,82], this study is one of only a few that has
investigated the topic in the Jordanian context. As shown in Table 9, according to the results
of this study, supply chain integration has been found to have a significant direct effect
on operational performance. Along with coordinating and collaborating with suppliers
and customers, SCI employs integrating information, technologies, and logistical activities
across functional units inside the company [82], which will enable manufacturers to achieve
operational performance [41]. The benefits of cross-functional coordination and integration
with partners’ supply chains is acknowledged to be an essential factor for operational
performance excellence [44,75]. These conclusions are well supported by previous research
such as [12,41,44,82], that also found that supply chain integration has a significant effect
on operational performance.

In addition, this research studied SCI from both an internal (i.e., internal integration)
and external perspective (i.e., supplier and customer integration). The results revealed
that internal integration has a direct significant effect on operational performance (t-values
of 2, 2.420, and 14.108, respectively); which is consistent with the findings of some key
previous studies (see [12,44]). In fact, cooperation through proper technologies and timely
information exchange among different functional departments can help firms respond to
changing consumer demands and improve operational performance [44,76,77].

As for external integration, this study showed the importance of customer integration
which has a direct, considerable impact on operational performance, which was consistent
with the findings of many prior research works (see [24,44,45,77]) that also claimed there
are operational benefits with higher levels of supplier and customer integration. In fact,
having a close association with customers will provide manufacturers the opportunity to
improve the accuracy of demand, product design, and production, allowing improved
responsiveness to customers’ needs. As a result, customer integration creates opportunities
for cost reduction, creation of greater value, and discovery of demand changes in less
time [12]. Supplier integration was also found to have a direct significant effect on opera-
tional performance. Research in [29,97–99] reached similar conclusions regarding supplier
integration and operational performance. Strong strategic alliances powered by technology
can help suppliers better understand and anticipate the demands of the company, and
better meet its shifting needs. Manufacturers can create more precise production schedules
and deliver things on time, with appreciation of this interchange of information regarding
products, processes, schedules, and capacities. Having the right technologies and strategies
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that connect suppliers with manufacturers will eventually help manufacturers provide
better customer service. These connections have long been supported by previous scholars
such as the authors of [100].

In conclusion, SCI technologies and strategies have key advantages in operational
performance, as they promote improvements in the areas of coordinative efficiency and
reliable manufacturing. Creating SCI cooperations can help the company pool resources
and capacities, increase inter- and intra-firm knowledge sharing, and develop efficient
governance structures [65–67]. By doing so, any participant in the supply chain will be
able to access this pool of resources and capabilities [45,68]. In addition, SCI technologies
and strategies will ensure the efficiency of the supply chain by promoting collaborative
planning, greater value creation, and the development of the firm [44,65,69]. Efficiencies
in physical material and product flows can be achieved by coordinating and exchanging
information, which result in increased performance [18], hence SCI technologies must be
in place to support such information sharing. In more specific terms, SCI strategies and
technologies will support more coordination routines and cooperative culture, which, in
turn, make it a valuable capability that supports business strategy and the creation of
sustainable competitive advantage [65,74].

5.1. Contribution of the Research

This research was built on solid grounds of prior research, however, each prior study
was carried out in a distinct environment (i.e., country, industry), whereas supply chains
function differently. Since few studies analyzed this topic in this particular industry and
this particular country, the current study will help other researchers understand the impact
of supply chain integration on operational performance in the Jordanian food and beverage
sector. Moreover, historically, studies have ignored the significance of both internal and
external aspects of SCI at once in favor of analyzing the impact of either internal or external
integration on operational success. To add to the body of research, this study went beyond
simply looking at the single effect of either internal or external integration, and instead
focused on the dual effect of both variables. Hopefully, this addition will contribute to
theoretical advancement, and help more researchers consider both activities in all future
studies.

Specifically, a number of contributions to the current literature and practices can be
expected from this study. First, this study simultaneously analyzes the effects of internal
integration and external integration on operational performance. Some studies have
included external integration in their analyses which obscures the definition and true
effect of supply chain integration. Second, this study extends the supply chain integration–
operational performance research by examining their contribution to the food and beverage
sector in Jordan. Finally, the results of this study will offer differentiated strategies for
managers to adjust their internal and external supply chain integration efforts in order to
improve operational performance and in turn competitive advantage.

5.2. Implications of the Findings

This study constructed a research model to examine the direct impact of supply chain
integration (strategies and technologies) on operational performance based on relevant
previous research. Since very limited relevant studies have been conducted in the Jordanian
food and beverage industry, the researchers argue that managers can employ this research
output to develop proper SCI strategies and technologies that will boost operational
performance. In addition, the results of this work indicate the important link between
both internal and external integration and performance, and give preliminary support
for the need to incorporate both internal and external integration when planning for
SCI. Without internal and external integration, which connects customer integration with
supplier integration, businesses cannot fully benefit from their SCI effort.

The findings can also help supply chain managers on the level of integration needed at
different points in the supply chain system, allowing them to plan supply chain integration
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strategies and technologies. As a result, supply chain integration needs senior management
support and a well thought out strategic plan. To fully benefit from integration, food
and beverage firms must outline how their internal technologies and processes will relate
to those of supply chain participants in their supply chain strategy. In addition, supply
chain integration needs carefully planned technologies and implementation strategies that
highlight the significance of all connections among various supply chain segments.

5.3. Limitations and Future Research

It is noted that there are several limitations even though the research’s findings can
have important implications for managers and researchers. First, the small sample size
makes it impossible to estimate and analyze the impact of supply chain integration on
performance in general terms. In addition, research on the relationships between various
supply chain integration characteristics and how they support one another was not em-
ployed. Secondly, although the theoretical framework was empirically evaluated using
data from a single industry and one nation, it is unclear whether the results of this research
will be relevant to other sectors and other countries. Hence, future research should examine
the relevance and validity of these findings in various cultural contexts, and should be
repeated for more types of supply chains. Thirdly, to obtain a sample of those who are most
qualified to provide relevant information, this study used judgement sampling. Adopting
judgement sampling limits how broadly the conclusions may be applied to the population.
Therefore, it is advised that future studies use different sample methods whenever possible
to increase the effectiveness of the sampling design.

Finally, only the direct impact of supply chain integration on operational performance
was examined in this study. Depending on the researchers’ objectives and the advice of ear-
lier studies, other studies might investigate whether the presence of a third variable, either
mediating or moderating, would offer a better explanation of the variation in operational
performance. To find the model that best fits the requirements of the specific organization,
industry, or nation, researchers are advised to conduct a comparative study using the model
created in this study and earlier models related to operational performance.
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