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ABSTRACT

The application of halal, especially in the supply chain, is one of the areas of research that requires further study.
This study aims to identify the relationship between 10T and operational performance in halal supply chain
applications. Literature search is carried out to support researchers in formulating models. Researchers use several
data bases to search scientific journals, including Google Scholar and ResearchGate. Researchers obtained several
articles related to research topics from several reputable journal groups. The results of the literature search that
were carried out succeeded in formulating a research model for the effect of 10T on operational performance in
HFSC. This study formulates a research model that can be recommended for further research in the future. This
research is included in the conceptual category where this research model still requires empirical research to
generalize the existence of the theory. The research model produced in this study is still under-researched in the
realm of the halal food supply chain.
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1. INTRODUCTION activities can be traced thanks to the technological
advances of the industrial revolution. The Internet of
Things, Big Data, Cloud Computing, and Cyber-
Physical Systems are all examples of how this
industrial revolution is progressing. Previous studies
have shown that manufacturing can reduce waste and
increase efficiency due to the use of technology that
enables data operations[4].

Consumers more aware of halal food and it leads
to pressure manufacturing process. The food industry
is highly demanded by its consumers to be able to
provide satisfaction in the form of halal assurance and
the quality of the food they consume. Intelligent and
dynamic production systems, as well as mass
production of IR 4.0-compliant items [1]. It entails

putting in place integrated digital elements that unify There are many obstacles faced in the use of
and govern physical equipment, sensors, ICT, and the technology, especially in developing countries. The
Internet of Things (IoT) [2].Disturbances that can overall lower technology intensity can hinder the
hinder production schedules and production rates can realization of integrity. Limited capital investment can
be identified early due to the use of remote production also be an issue that is always faced by entrepreneurs.
monitoring and sensors that assist in identifying and In addition, the expertise of human resources which is
controlling product and operational conditions[3]. a factor of production can be an obstacle in the

application of technology in an industry [1]. As a
result, from upstream to downstream, it is critical to
integrate operations in the processing of raw materials
into final goods. [5].

The development of local businesses in terms of
increasing productivity, efficiency, quality and skills
development can be realized. The visibility of food
industry activities from upstream to downstream
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Supply chain management is a branch of science
that discusses the management of business activities
from upstream to downstream[6]. Collaboration and
integration between activities is a vital part in
maintaining the harmony of any very complex
activity[7]. In addition, the human factor of production
becomes important in operating its role in the supply
chain[8]. Human resource expertise will have a
significant effect on supply chain performance[9]. The
role of information technology in this case the internet
is also a medium to support all supply chain
activities[10].

The Internet of Things (10T) plays a very important
role in the current digital industry era in various
sectors[3]. The Internet is very helpful in integrating
activities within the corporate structure. Internet of
Things (10T) can play a role in increasing the level of
business operational efficiency. However, the role of
IoT in the area of the halal food industry is still
lacking, so studies on the role of 10T need to be studied
further. This paper is expected to increase the number
of studies on the role of 10T in the halal food industry
which is still lacking.

This research will look at the relationship between
loT capabilities and supply chain integration in
increasing supply chain performance in the halal
industry sector, as well as learn more about the
findings of previous academic studies and propose
research concepts. In the future, empirical research
will be conducted.

2. LITERATURE REVIEW
2.1 Halal Food Supply Chain (HFSC)

From the standpoint of the manufacturing process,
using technologies like remote monitoring and control
and sensors to monitor production and control of
products and operating conditions can identify
potential problems that could disrupt production
schedules and have a negative impact on production
levels. It's identical to how ICT is used in the
production process: it reduces troubleshooting time as
activities shift from reactive to preventive. It is the
simplest approach to manage and provide the fork
farm's halal supply chain from production to
consumer.

2.2 10T Capabilities and Supply Chain
Integration

In opposition to the well-established ties between
manufacturers, suppliers, and customers, supply chain
integration (SCI) is a relatively new concept. In the
literature, however, this collaborative interaction is
revealed to be one-dimensional [11],[12].
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Furthermore, a number of studies were conducted on
the dynamic relationship that exists between supply
chain partners. [13]. In addition, Some research
considers the supply chain to be a single system,
whereas others break it down into subsystems [14].
Material and part flow from one supply chain
component to the next is described by SCI. [7]. The
flow of money, resources, and information within a
supply chain subsystem, according to some authors, is
referred to as SCI. Previous research, however, has
overlooked the essence of the SCI technique.

2.3 Supplier Integration and Halal Food
Supply Chain

Structures, designs, procedures, and tactics can all
be influenced by the external environment, according
to structural contingency theory. The external
environment in manufacturing includes suppliers and
customers. To achieve operational and organizational
performance in supply chains, manufacturers must
design, choose, and implement strategies for their
internal and external environments. [15]. The
organization's internal and external environment must
be responded to through organizational strategy in
order for the organization to perform well.[14].

Stronger customer-manufacturer ties not only keep
customers loyal to them, but they also allow firms to
better understand their customers’ demands.
Information is shared. The manufacturer can estimate
product design, production planning, production time,
costs, inventory levels, and customer requirements.
When manufacturers and customers have a good
working relationship, they can share information. As a
result, customer integration (CI) can assist
manufacturers in becoming more customer-centric
through collaboration and information exchange in
order to improve operational, supply chain, and
organizational performance.[16].

By allowing firms to harness intelligence in
collaborative processes, customer integration (ClI)
often enables them to understand customers, generate
higher value for customers, lower costs, and recognize
rapid changes in customer demand, market turmoil,
and competition strategy. As a view customer is
involved in the planning, product creation, and
delivery process, and as a manufacturer receives
information and feedback directly from its customers,
Cl can boost customer satisfaction. In addition, buyers
indirectly contribute in product invention and
development.[17].
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Supplier-manufacturer integration can lead to
strategic  collaboration between suppliers and
manufacturers. Suppliers can use Sl to anticipate and
comprehend their producers' needs, as well as foresee
quick changes in producer demand. SI encourages
manufacturers and suppliers to share information,
learn about each other's capabilities, plan production,
and define product delivery methods, timelines, and
costs. As a result, IS plays a critical role in operational
performance through planning, production, delivery,
and service.[16].

3. METHODOLOGY

This paper was prepared using secondary data
obtained from literature reviews from a few scholars
who have published articles, journals and documents.
Researchers conducted searches on several pages
including Google Scholar, ResearchGate and other
pages. Several papers, journals and documents can be
obtained and compiled to support the conceptual
framework. The keywords used in this search include:
“IoT”, “Customer Integration”, “Internal Integration”,
“Supplier Integration”, “Operational Performance”,
“Halal Food Supply Chain Performance”. This paper
does not perform a confirmatory test of the conceptual
framework by testing hypotheses because this paper is
categorized as a conceptual study.

4. PROPOSED CONCEPTUAL
FRAMEWORK

Technological sophistication is not only associated
with sophistication and its application, but is also
associated with other dimensions, namely social,
psychological, economic, and environmental. The
development of the role of loT is increasingly
important because it can be easily reached widely in
the context of business operations.

According to Wilson [18], Working knowledge of
halal and the ability to develop information sharing,
collaboration, and collaboration networks are more
vital than a large and rising halal market, according to
. Halal (particularly for food) is a farm-to-table
concept that requires nutritious foods to be prepared in
a clean and hygienic manner from authorized
components. [19] as well as in accordance with
Islamic law. Halal is a holistic notion that focuses on
both physical qualities and moral sense across the
production chain from an Islamic perspective. [20]. It
is important for Muslim customers to choose halal
products.
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Figure 1 Conceptual Framework

The market for halal items is rising as well. By
2020, the worldwide halal market is estimated to reach
USD 2.6 trillion. Control and regulate the flow of
resources, information, and capital through
stakeholder cooperation and collaboration, generating
value to boost supply and extending Halal and Toyyib
beyond the reach of the fork. [21]. The aims of halal
supply chain management include product diversity,
product quality, international suppliers, established
business ties, and protocols between suppliers,
manufacturers, distributors, retailers, and customers.

Internal integration with manufacturers and
external integration with suppliers and customers are
the two dimensions of SCI. External integration, on the
other hand, can be done in both directions.[22].
Integration can be utilized as a strategic strategy inside
the supply chain to engage with other supply chain
partners and ensure a seamless flow of information and
resources across inter-organizational and intra-
organizational operations. SCI strives to enhance the
flow of information, resources, money, products, and
services in order to better serve customers, which will
result in speedier organizational processes and cheaper
operational costs [23]. SCI promotes strategic
collaboration among supply chain partners. This has
the potential to be both operational and strategic.[24].
SCI also rewards supply chain partners for sharing
information,  shortening  delivery times, and
establishing trust over time [25]. Because customer
satisfaction is the primary goal of SCI, it emphasizes
the importance of inter- and intra-organizational
processes and their outcomes for operational and
organizational success.
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External integration mainly refers to customer
and supplier integration. Both Cl and Sl can help
firms establish strategies, processes, practices,
and collaboration through fostering strategic
partnerships between manufacturers, suppliers,
and customers. [26]. CI involves competence,
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Because IS is so tightly linked to product design,
manufacturing, and performance, it not only improves
the connection between manufacturers and suppliers,
but it also improves customer satisfaction, service, and
loyalty. [29]. Moreover, IS can improve
communication between suppliers and manufacturers

to improve operational and organizational
Table 1. Proposed Variables and Indicators
Variable Indicator Variable Indicator
0T Capability = Level identification Customer Integration = Stength of linkage
» Track and trace = Regular contact
= Control supply chain = Customer experience
= Autonomous decisions = Accurate plan
= Real-time information = Checkout process
= Tactical decision = Simplify the payment]
= Strategic decision receivable
= Intra organizational
information sharing
Supplier Integration » Exchange information  |Halal Food Supply Chain = Flexibility
* Inventory order = Cycle time
» Procurement = Total supply chain
= Real-time demand management
forecasts = Cost of good sold
= Strategic partnerships » Value-added
= Improve process productivity
= Account payable process
= Logistics process
= Receiving process
Internal Integration = Real-time communicationSustainable Advantage = Sales volume
= Collaboration across = Quality
functional = Delivered on time
= Real-time inventory levels = Production costs
= Real-time logistics = Profit
process
= Cross functional teams
= Stockouts
= Reflenishment

practice, and critical customer coordination, whereas
IS is concerned with competence, practice, and

performance [26]. IS can also help improve
operational and organizational performance by

integration with important suppliers [27]. Customers
and suppliers can both connect with CI and SI, while
manufacturers can efficiently interact and synchronize
processes to satisfy their customers' needs. [28].

improving communication, exchanging information,
connecting people, and planning, production capacity,
and inventory management. As a result, integrating
consumers and suppliers can help organizations

100



ATLANTIS
PRESS

enhance their operations, supply chains, and overall
performance.[14], [16].

Based on the description of the literature review,
this paper formulates several hypotheses as follows:

Preposition 1:

lIoT Capabilities positively influence supplier
integration

Preposition 2:

10T Capabilities positively influence internal
integration

Preposition 3:

10T Capabilities positively influence customer
integration

Preposition 4:

Supplier integration positively influences halal food
supply chain

Preposition 5:

Internal integration positively influences halal food
supply chain

Preposition 6:

Customer integration positively influence halal food
supply chain

5. CONCLUSION

Optimizing the performance of Halal Food Supply
Chain (HFSC) which was previously mediated by
operational performance cannot be separated from the
role of IoT which connects the internal activities of the
focal company with its suppliers and customers. This
study leads to a theoretical understanding of the role
of 10T as a factor driving operational and business
performance because it can integrate upstream and
downstream activities from the halal food supply
chain. The role of 10T can encourage all existing
entities to make decisions based on the same facts and
identify activities that do not meet halal standards,
both upstream and downstream of the supply chain.
The application of 10T will further tighten competition
between business actors which will lead to improved
services to consumers, especially in terms of halal
assurance. This paper is included in the conceptual
category so that in the future it must be proven by field
research with large respondents and the research area
is recommended in Muslim and non-Muslim
countries. Subsequent research strongly supports the
strengthening of theories related to the halal food
supply chain (HFSC).
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