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1. Introduction

In keeping abreast with the fast and competitive business world today, companies often have to
find methods to be more efficient in their business operations [32]. In order to achieve efficient
business operations, many companies would integrate the suppliers and customers into their
operations, and this strategy has been effective in increasing performance [43]. In this regard,
supplier integration (SI) includes collaboration of company with suppliers, and this collaboration
streamlines the processes while also improving the effectiveness [12]. Furthermore, S| has been
shown to contribute to shorter lead times, aside from improving supply chain performance and
product quality [33]. Meanwhile, customer integration (Cl) encompasses involving customers in the
process of value creation so that they (the customers) will gain better understanding of their
preferences and requirements [27]. Cl has been known to increase customer satisfaction and sales
figures, while strengthening the company’s market presence. Somehow, it is possible that the effect
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of these integrations on efficiency is affected by the quality of information exchanged between the
involved parties [23].

The quality of information affects the information exchanged, particularly in terms of its
accurateness, reliability, and importance, and therefore, during the integration process, this aspect is
crucial [41]. Decision-making could be improved through the use of high-quality information Nenavani
and Jain [34], while confusions, delays, and inefficiencies could result when the information used is
of poor quality, especially during the integration processes, leading to impaired performance [7]. The
effects of Sl, Cl and information quality (InfoQ) on operational performance (OP) have been explored
in various studies. Nonetheless, the joint effects of these factors have not been examined much,
especially the moderating role of InfoQ in the relationship between supplier CI and OP [45].
Therefore, there has been a research gap which this study attempted to fill. Accordingly, the potential
collective impacts of suppliers and customers on efficiency, with the factor of information accuracy,
were addressed in this study [38]. With the results, this study attempted to provide a perspective on
how businesses can improve their OP through effective collaboration with suppliers and customers,
taking into account the value of having reliable information exchange.

To address the research gap, this study examined the moderating effect of information quality
(InfoQ) in the relationship between supply chain integration (SCI) and operational effectiveness
within the manufacturing sector. Respondents from selected manufacturing companies provided the
study data, which were then analyzed using structural equation modeling, to ascertain the proposed
relationships. Results affirmed a correlation between SCI (both supplier and customer integration)
and operational effectiveness, denoting the ability of streamlined supply chains in increasing
operational outcomes. This correlation is also influenced by InfoQ, which means that integrated
supply chains require accurate information. Supply chain management can be understood better
through the study findings. Also, the findings could facilitate managers in improving their operational
performance through the use of SCl-based initiatives. The rest of the study is divided into review of
literature, methodology, findings, discussion, conclusion, implications and future directions.

2. Literature Review

2.1 Operational Performance

Performance can be regarded as a complex concept because it comprises many different aspects,
for instance, response time, capacity planning, and workload prediction, among others [23]. This
concept, when described in software systems, can be understood as how well the system can fulfill
the needs of user, and at the same time, the system needs to be adequately accurate, fast, and
effective in resource usage. Appositely, for a company, OP is vital in the improvement of its
progression and value-cost balance [33]. The concept of performance was examined by Chavez et al.
[8] by measuring two aspects namely operations per unit of time and the time spent to accomplish
certain tasks. Meanwhile, competitive performance demonstrates organizations doing their best to
beat their rivals, particularly in terms of efficiency and cost-effectiveness, to gain a competitive edge

[5].

2.2 Supply Chain Management

Supply chain management is a logistics system that handles the process of procurement, the
conversion of materials, and the circulation of products to consumers [38], and it involves a number
of aspects such as planning, inventory management, procurement, production, transportation, in
addition to customer relations. At present, the terms “Supply chain” and “supply chain management”
are commonly seen in various media like newspapers, books, magazines, newsletters, and in
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discussions as well. The concept of supply chain management was coined by consultants in the early
1990s, and this fairly new research domain, as highlighted by [37], has been a subject of interest
among academic and industry professionals. The supply chain comprises a series of processes of
converting materials from nature into finished products, which are then delivered to end consumers.
Notably, supply chains are used by various parties, not just manufacturing companies.

2.3 Supply Chain Integration

Supply chain integration (SCI) is a concerted approach between a business and its supply chain
partners, as well as effective management within and between organizations, primarily to maximize
customer value [45]. The main goal of this collaboration is to achieve effectiveness in terms of goods
and services, data, banking or finance, and process decisions. Integrated supply chains can be classed
into the following: Cl, SI, and internal integration (Il) [31], and internal integration can be achieved
through information sharing and strategies coordination across departments. Concurrent engineering
and lean manufacturing can be categorized as internal integration, whereas Cl and S| can be
categorized as external integration.

2.4 Customer Integration

Customer integration or Cl requires the collaboration and engagement of organizations with their
customers with the goal of making the process of supply chain more effective. According to Sharma
and Joshi [41], companies could improve their Cl by fulfilling the requirements of their customers
promptly, through understanding the organizations of their customers, and comprehending their
products, culture, and markets. Cl involves the sharing of strategic information and collaboration with
key manufacturers and customers, and as indicated by Cui et al. [9], Cl becomes the basis for
improving forecasts of customer demand. More customer information would generally lead to more
information sharing, which would allow manufacturers to have a better understanding of customer
demands, and consequently more accurate forecasts of the market. This facilitates senior
management in their long-term operational decisions.

2.5 Supplier Integration

Supplier integration encompasses the inculcation of a close partnership between manufacturers
and suppliers, in order that the business processes could be effectively managed. This manufacturer-
supplier partnership involves information sharing, strategic alliance establishments, project
collaboration, and joint product developments [7]. Furthermore, decision making from active
supplier-manufacturer participation could result in a competitive advantage Abdelilah et al. [1],
because involvement of key stakeholders in decision-making will increase the quality of the decisions
made, in addition to facilitating the diversification of assets and market risks, aside from reinforcing
the response capabilities of the enterprise, leading to more efficient decisions. Consequently, the
quality of service or product and customer satisfaction could be increased, and all these foster a
positive reputation for the company in the market.

2.6 Information Quality

Information quality (InfoQ) concerns how effectively a dataset is applicable in the
accomplishment of certain objective with the use of practical examination [24]. This complex concept,
which is influenced by data quality and analysis quality, can be measured using eight dimensions, as
proposed by [34]. These dimensions are data precision, organization, integration, timeliness,
applicability, coherence, operationalization of concepts, and communication. Skills to comprehend,
leverage, and innovate information were the three additional dimensions proposed by [9] to the
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concept, and this has added a human touch to InfoQ. In a related study by Khan et al. [27] involving
official statistics, the importance of InfoQ in data analysis and its role in informing policy decisions,
were highlighted.

2.7 Relationship between Supplier Integration, Customer Integration, Information Quality and

Operational Performance

According to Kumar et al. [28], the integration with suppliers is necessary for any business to
improve its collective performance. Integration and partnership with suppliers is helpful in managing
business in a better way. The study Tan et al. [42] discussed that when a company is working
significantly with the suppliers, OP is improved. Lee et al. [29] discussed that the businesses which
are not in a good position to partnership with the suppliers, it becomes a challenge for them to
improve their performance. Furthermore, Fernando et al. [14] found that suppliers should be
motivated to develop positive relationship with the business. Similarly, the integration with
customers is also significant for the development and management of the business [11]. When there
is significant work by the business management, reliable information and feedback from the
customers is used.

According to He et al. [20], the integration of suppliers and customers helps create a better
networking of supply chain which is effective for business performance. Sl refers to the collaboration
between a firm and its suppliers, characterized by joint decision-making [30], information sharing,
and synchronized activities to optimize production and distribution processes [25]. According to
Abdulkareem and Mohd Ramli [2], through SI, firms can reduce lead times, manage inventory more
effectively, and respond faster to changes in demand or supply disruptions. The study Wang and Feng
[44] discussed that when firms and suppliers share real-time data on inventory levels and forecasts,
suppliers can adjust their production schedules to meet the firm’s needs. In addition, Oubrahim et al.
[36] discussed that partnership in product design and development enables firms to improve quality
and reduce costs, both of which contribute positively to OP. Additionally, Sl allows firms to leverage
their suppliers' expertise and resources, fostering innovation and improving process efficiency [10].

According to Gopal et al. [17], Cl focuses on the alignment of a firm’s operations with customer
needs and expectations. By collaborating with customers, firms gain valuable insights into customer
preferences, market trends, and demand patterns. Harif et al. [19] highlighted that this information
is crucial for tailoring production schedules, improving product quality, and enhancing delivery
performance. Cl enables firms to be more responsive to changes in demand and market conditions,
leading to higher levels of customer satisfaction and loyalty. The study Rana et al. [39] discussed that
firms that engage in close collaboration with their customers are better positioned to anticipate shifts
in demand, thereby improving the accuracy of demand forecasting. According to Junaid et al. [24],
accurate forecasts allow for better inventory management and production planning, reducing the risk
of overproduction or underproduction, which in turn enhances operational efficiency. On the other
hand, Freije et al. [16] discussed that Cl provides firms with the opportunity to co-create products and
services with their customers, fostering innovation and ensuring that the final products meet
customer expectations.

According to Huda [22], InfoQ serves as a critical link between SI, Cl, and OP. Furthermore, InfoQ
defined by its accuracy, timeliness, relevance, and accessibility, enables firms to make informed
decisions that optimize supply chain operations. According to Rashid et al. [40], in the context of SI,
accurate and timely information helps firms improve demand forecasting, reduce lead times, and
manage inventory more effectively. The study Abdelilah et al. [1] discussed that when suppliers
provide accurate data on lead times, production schedules, and order statuses, firms can plan their
operations more efficiently, minimizing the risk of delays and disruptions. Likewise, Kedi et al. [26]
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discussed that in Cl, high-quality information on customer demand and market trends enables firms
to adjust their production and distribution processes to meet changing customer needs.

2.8 Hypotheses Development
Positive impacts of Sl on OP have been reported in various studies. For instance, Al-Rawashdeh et
al. [3] and Wajdi et al. [43] reported positive impacts of SI on operations performance (OP).
Additionally, He et al. [20] reported a relationship between SI and the speed of introducing new
products. They also reported a relationship between lean practices and other OP indicators. Past
relevant findings demonstrated a positive role of Sl in the improvement of OP, particularly when
dealing with product complexity and competitive pressures. Hence, this study proposed the following.
H1: Supplier integration is a significant positive predictor of operational performance.
Al-Rawashdeh et al. [3] and Amoako et al. [5] were among those who reported positive impact of
customer integration on OP. In a related study, Ataseven and Nair [6] proposed the alignment of Cl
with operations. In another study by Wajdi et al. [43], Cl and operational success were found to have
strong connections. Based on these findings, clearly, customer integration can lead to enhanced OP,
especially when paired with valuable information. Hence, the following hypothesis was proposed:
H2: Customer integration is a significant positive predictor of operational performance.
Information quality (InfoQ) can be understood as the value of the output of the system as
perceived by the user of the system, and InfoQ can be evaluated through accuracy, timeliness,
completeness, relevance, and consistency. The overall success of information systems is majorly
influenced by InfoQ, and this often can be observed in web-based systems domains [31]. Positive
linkage between InfoQ and organizational performance has been reported in numerous studies. In
this regard, Feki [13] is among those who'd reported positive impact of information quality on
organizational performance. In another related study, Kumar et al. [28] found that InfoQ affected
supply chain performance positively. Overall, these findings were all demonstrating favorable impacts
of total quality management on OP in manufacturing firms, in agreement with the extant literature
[36]. In addition, InfoQ was found to play a moderating role in a study by [8]. As such, this study
proposed the following hypotheses:
H3: Information quality is a significant positive predictor of organizational performance.
H4: Information quality positively moderates the relationship between supplier integration and
operational performance.
H5: Information quality positively moderates the relationship between customer integration and
operational performance

3. Research Methodology

A research design is regarded as a blueprint that outlines the methods that are to be used in data
collection and analyses. In this regard, SPSS and Smart PLS have been commonly used instruments
for generating statistical analysis and model estimation. Primary data were data collected in this
study, and the questionnaire was the instrument used on collecting the data. The questionnaire used
in this study comprised four sections, and items in sections 2 through 4, which were covering the
constructs of performance, SI, Cl, and InfoQ, respectively, were equipped with seven-point Likert
scale, to allow evaluation of the constructs. In order to facilitate interpretation, descriptive analysis
was carried out on the data. The data were also ranked according to frequency. Next, correlation
among items were evaluated for consistency. Cronbach’s alpha was used for this purpose. Alpha value
of 0.7-0.9 would denote consistency. Cronbach’s alpha evaluates reliability, to ensure that the items
effectively measure a shared concept [18]. However, Cronbach’s alpha should not be considered as a

test [18].
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Employing a deductive approach underpinned by Resource-Based View theory, this study used
structured questionnaire survey to obtain data from the manufacturing sector in Saudi Arabia. The
items in the questionnaire were based on Al-Rawashdeh et al. [3], the items were accordingly adapted
to fit the study objectives. The participants of the study were from the manufacturing sector in Saudi
Arabia, and there were 300 of them selected for this study. A theoretical framework was constructed
in this study, to test the study assumptions. The framework is as illustrated in the following Figure 1.

Supplier Integration

Customer Integration

Operational Performance

Information Quality

Fig.1. Theoretical Framework

3.1 Instrument Variable Research

As mentioned earlier, the questionnaire items on the study constructs were equipped with 5-
point Likert scales. A series of statements were provided in the questionnaire, and the respondents
were to provide their agreement level through the Likert scale with the following details: scale of 1
to show “Strongly Disagree,” the scale of 2 to show “Disagree,” the scale of 3 to denote “Neutral,”
the scale of 4 to show “Agree,” and finally, the scale of 5 to show “Strongly Agree.” The data collection
instrument used can be referred to in Table 1, where the instrument items were detailed. As shown,
the items were to ascertain the impact of SCP on OP, and the moderating role of InfoQ.

Table 1
Study Items
Variables of the Indicator Sources
study
Operational 1. To what extent has supply chain integration resulted in more efficient operationin  Al-Rawashdeh
Performance your organization (better operational efficiency)? etal. [3]; Aliet
2. How satisfied are you with the current operational performance of your al.[4]
organization?
3. To what extent has the operational efficiency of your organization fulfilled or
superseded the expectations of the industry?
4. In general, what is your evaluation of the operational performance of your
organization?
5. How thoroughly is your company monitoring the operational performance
indicators (e.g., manufacturing effectiveness, quality, and lead time)?
Customer 1. In improving product or service and design processes in your company, how Al-Rawashdeh
Integration expansively is the involvement of consumers? etal. [3]

2. In improving the operational processes, to what extent does your company seek
out customer feedback?

3. How has customer integration affected the capability of your company in fulfilling
the expectations of customers?

4. How do you evaluate the integration level between your business and the
customers?

5. To what level has customer integration made your business more competitive?
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Variables of the Indicator Sources
study

Supplier 1. In optimizing its supply chain operations, to what extent has your company Al-Rawashdeh
Integration collaborated with its suppliers? etal. [3]

2. In order to make the supply chain more efficient, to what extent is the information
sharing between your company and its suppliers?

3. How has supplier integration improved your company’s business supply chain
performance?

4. How do you evaluate the level of integration that your company and its suppliers
have achieved?

. To what extent has your company saved its costs from supplier integration?
Information . Our organization provides information that is accurate and dependable. Ali et al. [4]
Quality . The information processing in our organization increases user trust.

. The information provided by our organization is accurate.
. The information provided by our organization is recent.

. The information provided by our organization is reliable.

. The information provided by our organization is inclusive.
. The information conveyed by our organization is concise.

NOoO U WNE WU,

4. Analysis and Results

4.1 Measurement Model Assessment

As the first step in PLS, the measurement or outer model, was evaluated. There were four criteria
employed in this study for the purpose, based on [18]. The indicators are perceived as reliable with
achieved loadings of 0.70, while internal consistency are affirmed with composite reliability (CR) of at
least 0.70. Convergent validity is affirmed with an average variance extracted (AVE) of 0.50 or higher,
whereas discriminant validity is affirmed when the AVE of each latent component is larger than the
highest squared correlation of that factor with any other latent factor, as explained by Fornell and
Larcker [15]. Also, the square root of AVE of each construct must be larger than the correlations with
other latent constructs, as suggested by [18]. Discriminant validity can be assessed using the
Heterotrait-Monotrait (HTMT) ratio, the cross-loading approach, and the Fornell-Larcker correlation
matrix method, but, as mentioned by [21], the HTMT ratio has been the most popular among scholars
because it is specific and sensitive in the identification of issues with discriminant validity. Tables 2,
Table 3 and Table 4 and Figure 2 show that all results are within the acceptable values, and therefore,
the structural model could be evaluated without risk.

sn
‘.\\ 1Nl InQ2 InQ3 I InQ5
Siz 0737 v\ '\ o ;1 /'
0.2 8 'D 712
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Fig.2. Measurement Model
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Table 2
Result summary from the reflected measurement model
Cronbach’s alpha Composite reliability ~ Composite Average variance extracted
reliability
Customer Integration 0.873 0.877 0.908 0.663
Information Quality 0.825 0.826 0.878 0.591
Operational Performance 0.881 0.884 0.907 0.584
Supplier Integration 0.823 0.833 0.874 0.580
Table 3
Matrix of Fornell-Larcker correlation
Customer Information ~ Operational ~ Supplier
Integration Quality Performance Integration
Customer Integration 0.814
Information Quality 0.692 0.769
Operational Performance 0.743 0.682 0.764
Supplier Integration 0.120 0.097 0.205 0.762

Table 4
Outer loadings of items

Customer Integration  Information Quality Operational Performance Supplier Integration

ci1 0.751

ClI2 0.828

cI3 0.860

Cl4 0.841

clI5 0.788

InQ1 0.784

InQ2 0.828

InQ3 0.801

InQ4 0.712

InQ5 0.711

OP1 0.756

OP2 0.703

OP3 0.764

OP4 0.724

OP5 0.815

OP6 0.837

OP7 0.739

si1 0.737
SI2 0.786
SI3 0.735
Si4 0.802
sI5 0.747

4.2 Structural Model Analysis

In the last stage of PLS SEM model analysis in this study, the proposed relationships were
examined through the use of PLS bootstrapping. PLS analysis usually involves path coefficients
evaluations, but Hair et al. [18] proposed rejecting the initial hypotheses if the paths appear
insignificant or demonstrate contradictory trends. On the other hand, the proposed causal
relationship is supported if significant paths are in line with the projected direction. A bootstrap
sample size of at least 5,000 should be employed in path coefficients evaluations, with the number of
cases corresponding to that of observations in the sample, as indicated in [18]. A total of 5,000
resampling iterations were applied in this study, with a number of bootstrap cases matches that of
the initial sample size of 300 to introduce moderate errors and create t-values. Results and values of

standardized path coefficients were used in this study, in the structural paths analysis for hypotheses
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testing. Table 5 and Figure 3 can be referred. The Smart PLS analysis outcomes revealed the
interrelationships involving four variables namely InfoQ, OP, Cl, and Sl in the sector of manufacturing
in the Kingdom of Saudi Arabia.

Firstly, results showed a significant relationship between Cl and OP (T = 7.625, p = 0.000),
demonstrating that manufacturing firms in Saudi Arabia often would improve their performance
when the customers’ input and preferences are effectively added into their operations. Furthermore,
results showed a significant impact on the quality of information used during decision making on the
OP of manufacturing firms (T Value = 5.477, p = 0.000). Here, it shows that an improvement in the
quality of the information would likely increase the firm’s performance levels. Thirdly, results show
connection between supplier integration and improved performance (T = 2.842, p = 0.005), implying
improved performance among manufacturing companies after collaborating with their suppliers.
Moreover, the results show that the effect of interaction between Sl and InfoQ on performance is not
significant statistically (T = 1.066, p = 0.286), which means that while each factor has impact on
performance on their own, their combined impact does not generate more impact. However, results
show correlation between Cl and InfoQ, which imparts impact on performance (T = 2.146, p = 0.032),
implying that manufacturing companies in Saudi Arabia would increase performance through the
combined effect of InfoQ and strong Cl.

Supplier Integration . 0.286° ’ i
G.WSX .+ Information Quality

0.032

#
#
. EI

Operational perfoermance

Customer Integration

Fig.3. Investigating Structural Models

Table 5
Outcome of hypotheses
Original Sample Standard T statistics P values
sample mean deviation
Customer Integration -> Operational Performance 0.456 0.455 0.060 7.625 0.000
Information Quality -> Operational Performance 0.312 0.315 0.057 5.477 0.000
Supplier Integration -> Operational Performance 0.134 0.138 0.047 2.842 0.005
Information Quality x Supplier Integration -> 0.053 0.057 0.050 1.066 0.286
Operational Performance
Information Quality x Customer Integration -> -0.073 -0.081 0.034 2.146 0.032

Operational Performance

Based on Table 6, the study achieved R-squared value is 0.632, which means that roughly 63.2%
of the variation in OP is explainable by the study model variables, which also means that the model is
accountable for a substantial fraction of the diversity in performance, in accordance with the factors
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scrutinized in this study. Additionally, Table 6 shows that the achieved adjusted R value is 0.623. This
value denotes a refined version of the R value which considers the number of predictors included in
the model. As shown, the achieved adjusted R value is slightly smaller than the R value. This shows
that even though the model captures a certain fraction of OP variability, some of this predictive ability
may be random or irrelevant to the new data.

Table 6
R-Squared values
R-square R-square adjusted
Operational Performance 0.632 0.623

5. Discussion

Based on empirical analysis, the study found that Cl has a significant impact on OP. The findings
of this relationship are compared with existing studies results. The findings of Rashid et al. [40] are
aligned with this study reporting the relationship between Cl and OP. Furthermore, Fernando et al.
[14] discussed that if the customers are supportive and providing reliable information, it is necessary
to adopt new changes in the supply chain which can effective the performance. Meanwhile, Dong et
al. [10] also supported the findings of this research by reporting the significant relationship between
Cl which is possible by the feedback of the customer. In this way, the significant relationship between
Cl and OP is established. The study Kedi et al. [26] also supported the aforementioned relationship.

Furthermore, the research reported by InfoQ has a significant impact on OP. The findings of this
relationship are compared with existing studies results. The study Erboz et al. [11] also discussed that
InfoQ is a significant factor for improving OP. Furthermore, Kamble et al. [25] pointed out that OP of
any business is possibly developed by significant working on quality of information. The study Gopal
et al. [17] revealed that when there is a significant improvement in OP, the overall performance of
the business is improved. In addition, the study Harif et al. [19] found that significant level of OP is
developed when the management is taking decisions based on critical information. Therefore, the
role of InfoQ is considered appropriate in decision making.

Meanwhile, the research found Sl has a significant impact on OP. The findings of this relationship
are compared with existing studies results. Wang and Feng [44] also discussed that a significant
integration with suppliers is a way forward to improve business performance. Furthermore, Rana et
al. [39] discussed that partnership with suppliers helps to deal with things in proactive way which is
critical to improve the standard performance. Furthermore, Osei et al. [35] found that partnership
with suppliers is necessary to have effectiveness in business management. Aligned with the findings
of aforementioned relationship, Wajdi et al. [43] also discussed to improve the partnership programs
with suppliers to develop a collective approach for advancing supply and OP.

However, the study revealed InfoQ has no moderate influence on the relationship between Sl and
OP. The findings of this relationship are compared with existing studies results. However, Freije et al.
[16] discussed that InfoQ is critical for decision making for operational factor. Furthermore, Tan et al.
[42] discussed that InfoQ is an external factor which can be influenced based on a number of factors.
Meanwhile, the rejection of this hypothesis can be discussed in a context where the respondents
from the selective sector had no access to quality information. Similarly, Harif et al. [19] discussed
that when there is no quality information, it becomes difficult to achieve sustainable development
and advancements of overall goals. Although the relationship is rejected, it has contribution to OP
literature.

Finally, the study revealed InfoQ has a significant moderate influence on the relationship between
Cl and OP. The findings of this relationship are compared with existing studies results. The study Li et

al. [30] discussed that InfoQ by the customers is helpful to improve the OP of business. Furthermore,
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Abdulkareem and Mohd Ramli [2] found that customers are recommended to provide quality
information based feedback which has a lasting impact on the OP. Similarly, Lee et al. [29] and Huda
[22] also supported the findings of aforementioned relationship. This moderate relationship is new in
the body of knowledge and it has significant implications for literature.

6. Implications

6.1 Theoretical Implications

The theoretical implications of this study can be observed in some respects. Firstly, this study
affirmed a correlation existing between SCl and OP, and such findings are proof that integrated supply
chains can improve operational outcomes. This enriches the current knowledge of supply chain
management. Secondly, the affirmation of InfoQ as a moderator in the relationship between SCl and
OP denotes the significance of the use of accurate information in integrated supply chains. This
finding increases our knowledge pertaining to SCI as it reveals the significance of InfoQ in the
attainment of the benefits of integration. For managers and policymakers, this study is of value to
them, especially those involved in the manufacturing industry, as this study demonstrates how
performance of firm can be increased through supplier and customer integration. Hence, the findings
of this study can become a strong factor to support investments in SCI efforts. The results achieved
in this study enrich the supply chain management theories as these results demonstrate how SCI
impacts performance, with the moderating role of InfoQ. Hence, for managers that seek to improve
performance using strategic SCl initiatives, these results could be perused.

6.2 Practical Implications

For managers and professionals, especially those in the sector of manufacturing, the results of
this study have practical implications. Firstly, this study affirmed the impact of supply chains
integration on performance. This implies the need for managers to increase collaboration with both
suppliers and customers, which may involve the use of strategies for information sharing and
objectives and procedures alignment, all through the supply chain. Furthermore, the discovery of the
moderating impact of InfoQ means that integrated supply chains need timely and relevant data
exchange. Hence, in order to assure high-quality information sharing with their supply chain partners,
managers need to improve the information systems and processes. In addition, the results show the
need to take into account the conditions of the organization prior to the implementation of the SCI
initiatives — this would be the concern of the managers. Notably, considering the impacts of industry
dynamics, company size, and levels of technological infrastructure on the success of integration
efforts, these factors (industry dynamics, company size, and levels of technological infrastructure)
should also be taken into account. In essence, the practical implications of this study underpin the
value of the use of SCI as a strategy in increasing performance in the sector of manufacturing. For
managers, they need to be aware of the factors that affect the outcomes of the integration initiative,
so that they can make informed decisions and implement the right actions, to enhance the OP of their
organization.

7. Conclusions and Further Directions

To conclude, the results of this study demonstrate a connection existing between supply chains
integration and improved OP in the sector of manufacturing. For managers, this outcome implies the
need to form a strong bond with both suppliers and customers, to achieve better outcomes. Also, the
discovery of the influence of InfoQ denotes the need to maintain timely data exchange in integrated
supply chains. Despite the valuable insights offered by this study, the limitations need to be addressed
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as well. First of all, considering that the manufacturing industry is the only focus of this study, the
results attained may not be relatable in other sectors. Secondly, sectional data were used in this
study, which means that the ability of this study in forming causality is limited — further research
should be carried out, using longitudinal or experimental approaches, to address this limitation.
Lastly, this study did not take into account the external factors (e.g., economic conditions or
regulatory changes), even though these factors may affect the relationship between integration and
performance — taking into account these factors may alter the results.

For future studies, there are several recommendations; firstly, the impact of SCl on performance
should be examined in different industries and settings. This would allow understanding of how
integration influences the performance of different industries and settings. Also, the use of a
longitudinal approach in examining the effect of SCl on performance would provide understanding of
how integration affects performance trends over time. The external factors should be examined as
well, to see how they affect the relationship between SCI and performance — this imparts more in-
depth understanding of the complex dynamics at play. Also, new technologies such as artificial
intelligence could also be investigated, especially in terms of how it can improve SCI processes and
the performance in general. In a nutshell, despite the revelation of this research on the connection
between SCl and OP, the underlying dynamics need to be examined more to provide better guidance
to management strategies in the industry.
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