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Abstract

Intelligence is an essential factor in supply chain. It prepares the ground for effective and timely
communication and facilitates information sharing among supply chain components in both production and
service sectors. Hence, the present study seeks to identify the components of services intelligent supply chain
and categorize them as a comprehensive model by using the meta-synthesis approach. In this research, total of
437 articles in the field of services intelligent supply chain was identified and examined at first step. Aurticles
were in the period of 1980 to 2022. Finally, after evaluation of articles, 53 articles remained. Then, based on
the process of the meta-synthesis and the use of coding method, four main fields and a number of subfields
were found for the services intelligent supply chain variable. Initial codes introduced in the software for
conceptualization and categorization. The main fields of services intelligent supply chain included intelligence
dimensions, intelligence conditions, intelligence strategies and intelligence consequences. Each of these main
fields has a number of subfields. The result of the study shows that in order to implement the services intelligent
supply chain, several dimensions and components are considered, concepts such as real-time online
information flow, intelligent fund flow, intelligent services flow, process management and technology
infrastructure play an important role. Suggestions are presented in accordance with the comprehensive model
identified. Also, the conceptual model designed can be useful as a basis for future research in the direction of
practical manual in the effective use of the services intelligent supply chain.
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Introduction

An important part of the current world customer's opinions are used. With the

economy is related to the services field, the ratio
of which reaches more than seventy percent in
some of the top economic powers of the world,
and today it has taken a significant share of the
income and profits of companies. Accordingly,
companies and organizations seek to provide
better and differentiated services to their
customers in order to gain an advantage in
overtaking competitors and increase market
share in order to create distinction and attract

environmental changes around businesses and
the advancement of technology and information
technology in the upgrading of systems and
development in the communication network and
the invention of electronic equipment and the
development of system capabilities, new
dimensions of supply chains have also emerged
and fortunately have established a suitable
compatibility with new technologies. In recent
years, one of the most innovative and evolved

/. PhD student in marketing management, Semnan Branch, Islamic Azad University, Semnan, Iran
2". Department of Industrial Management, Semnan Branch, Islamic Azad University, Semnan, Iran (Corresponding Author:

a.heidariyeh@semnaniau.ac.ir)

3. Assistant Professor, Department of Industrial Management, Semnan Branch, Islamic Azad University, Semnan, Iran


https://dx.doi.org/10.30495/jsm.2022.1957013.1641
mailto:a.heidariyeh@semnaniau.ac.ir

Journal of System Management (JSM)

types of supply chains is known as the
intelligent supply chain. This type of supply
chain uses technology and machine learning to
collect, network, analyze and optimize
decisions. Technological and intellectual
innovations require a revision of business
relation approaches adopted by entities involved
in the creation and distribution of tangible and
intangible interests. Speed is becoming a key
factor in the development of companies in areas
such as transformation of the nature of
businesses, management of business process,
and dynamicity of consumer lifestyle and
demands. (Doan et al.,, 2021) Following the
introduction of the concept of supply chain
management, most researchers, scholars, and
managers realized that proper selection and
management of supplier can enhance supply
chain competitiveness. (Rabieh et al., 2011)
During the recent two decades, the supply chain
management is discussed as one of the most
important agents in competition and success of
organizations and considered by many
researches and experts in field of production and
operation management. (Tayyaran et al., 2019)
Supply chain network integration is essential for
optimization and intelligent management of
supply chain components. Timely response to
diverse customer demands is among major
challenges facing today’s companies. The
diversity of customer demands has dramatically
changed market conditions, and has obliged
organizations to form highly flexible supply
chains. Furthermore, various factors such as
geographical scope, diversity, size, and
concentration of products and services affect the
provision of a powerful product and service
portfolio. Therefore, the exploitation of modern
technologies and provision of diverse products
and services tailored to the needs of customers
can help companies achieve a suitable market
position and acquire high market share in
accordance with their strategies and goals.
(Hajipour and Rahbarjo, 2020) What needs to be
said about this fact is that Stevens (1989) found
that companies that manage their supply chain
from a strategic perspective as an independent
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entity (integrated), and use tools and techniques
that respond to market needs will survive.
(Iranban, 2019) Major problems of traditional
supply chains include quality uncertainty,
delivery time, after-sales service, etc. In this
regard, adopting IT solutions gives a distinctive
competitive  personality to  companies,
institutions, and organizations involved in a
supply chain, and thereby improves customer
satisfaction. (Ramak, 2012) Nowadays, to meet
market demand and the customers’ needs,
different  organizations must  establish
collaboration with other elements of the supply
chain; consequently, the performance of an
organization is affected by the activities of other
members of the supply chain. (Iranban, 2019)
Regarding the dramatic development of the
Internet of Things in various areas, optimal use
of data requires the use of artificial intelligence
capabilities. By integrating these technologies,
companies can dynamically reduce their
automation costs and improve their overall
productivity. (Ghahremani Nahr et al., 2021)
Production-oriented supply chain  models
cannot be used in the service sector; therefore, a
suitable conceptual model must be designed for
supply chain management in this sector. (Rezaei
Pendari and Azar, 2016) The topic of intelligent
supply chain is considered a new field in the
world and few studies have been done in this
field. In addition, in these few studies, only the
description and definition of intelligent features
have been mentioned, and of course, these
studies in the field of intelligent supply chain are
limited to the field of production and industry,
and often through models and mathematical and
computational  information.  Technological
tools, Internet of Things, and cloud computing
are trying to solve problems, and in this regard,
physical products and goods are usually
considered. Therefore, despite the significant
share of services in the Gross domestic product
(GDP) of countries and the world economy
(more than 50%), studies related to this issue
have not been conducted for the service sector,
and so far no research has been done to provide
a model for the services intelligent supply chain.
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In the current situation, what factors can
encourage service provider organizations to
improve the supply chain and in what
environment and with what tools and platforms
the factors can reach and achieve the goals have
not received the attention of domestic and
foreign researchers. Considering this, as well as
the amount of available data, the variety of
requests and dynamic expectations of customers
and suppliers, it will not be possible to respond
appropriately and timely to the needs of the
market and customers with the current methods.
Therefore, it is necessary to carry out scientific
research to improve and innovate in the field of
supply chain and provide a services intelligent
supply chain model in order to develop and
complete future studies and theoretical
frameworks of this concept. With this
description, we intend to design the services
intelligent supply chain model by meta-
synthesis approach and a systematic review of
the studies. Based on this, we will seek to
identify and extract the most important and key
affecting factors in the services intelligent
supply chain model.

Literature Review

The term supply chain was first coined by
some management consultants in the 1980s.
This issue has since shifted the focus of
companies from the management of internal
business processes to the management of
economic entities. In other words, a supply
chain network can be defined as an area of
business in which different supply Companies
work together to obtain common benefits. (Bani
fazel et al., 2021) A supply chain is a network of
processes performed to provide customers with
necessary goods and services. A supply chain
includes several suppliers, manufacturers,
distributors, wholesalers, and retailers that
cooperate closely with each other to satisfy
customers. (Kord and Jamshidi, 2016)
Considering  the  inappropriateness  of
production-oriented supply chain models in the
service sector, it is necessary to define the
concept of supply chain in the service sector and
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a conceptual model for service supply chain
management. Armisted and Clark (1993)
investigated the applicability of the value chain
concept in service industries, which should be
mentioned as the first attempt to add services to
the supply chain concept. Ellram et al. (2004)
contributed the most to the service supply chain
literature. Based on production-oriented supply
chain  models, they proposed a general
framework and identified the main service
processes or functions. (Rezaee Pendari et al.,
2015)

The term intelligence was first used in an
article by an IBM researcher in 1958. He
believed that the means of communication to
lead a business requires the existence of an
intelligent system. In this regard, business
intelligence is interpreted as an umbrella that
covers various activities, processes, and
technologies for collecting, saving, analyzing,
and disseminating information in order to
improve decision-making. Ghazanfari et al.
(2011), included three managerial, technical and
empower system approaches in the definitions
of business intelligence. (Rahimi et al., 2022)
Torajipour et al. (2021) To investigate the role
of artificial intelligence in helping supply chain
management, conducted a systematic review of
the theoretical foundations of the subject and
found that some techniques, including artificial
neural networks, fuzzy logic, multi-agent
systems, and genetic algorithms in a wider range
compared to They have been used with others.
They realized that the network-based nature of
supply chain management and logistics provides
a natural framework for implementing artificial
intelligence. For example, a network of
suppliers generates large amounts of data and
requires agile decision making. Therefore, it is
highly recommended to use artificial
intelligence tools for big data analysis and
decision support systems; Also, supply chain
management companies depend on physical and
digital networks that must operate in harmony
amid high volume, lean asset allocation, thin
margins, and time-sensitive  deadlines;
Therefore, research on interactive decision-
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making  systems promotes a  deeper
understanding of Al solutions and, accordingly,
improves the capabilities of such solutions.
Using such systems, Al will help the industry
redefine the way things are done today by
moving operations from reactive to proactive,
processes from manual to autonomous, services
from standardized to personalized, and
production planning from predictive to
predictive. The use of artificial intelligence
leads to problem solving with higher accuracy,
more speed and more input. Recent
technological advances have shown that
artificial intelligence has a wide range of
applications by adapting processes in various
fields, including supply chain management. In
this regard, many companies have turned from
remote monitoring to control, optimization and
finally advanced systems based on artificial
intelligence to improve their performance.
Developing the Harvard architecture intelligent
supply chain model by Zhou and Xu (2019), a
new conceptual model is presented. The model
was explained in two dimensions of logistics
management and reverse logistics design and
internal communication of factors such as
suppliers, resources and recycling as a starting
point; also, the components of receiving the
input signal, detecting the input signal,
processing interfering signals and outputting the
supply signal are included in the model. Due to
the fact that the hardware and software designed
in the traditional supply chain system do not
have the necessary consistency and are not
reliable in the transfer process and lead to a lot
of information complexity, therefore, in
response to this problem, an intelligent supply
chain information system is proposed. It is
technology based and focuses on system
hardware and software. Compared with the
traditional supply chain information system, the
experimental results show that the integrated
system of hardware and software components is
integrated to achieve the maximum information
in the shortest time; thus, guidance for the
development of smart technology, the design of
the supply chain system, and the exchange of
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organizational information are of particular
importance. The conceptual model presented in
the review studies of Oh and Jeong (2019), for
the intelligent supply chain model, based on the
features of communication, cooperation and
optimization, emphasizes the characteristics of
financial flexibility, structural flexibility and its
realization by the components of the supply
chain, which includes suppliers, manufacturers,
distributors, Retailers, customers, facilitators,
machine, product and system, and from the
opposite spectrum, ICPT components include
Internet of Things, big data analysis, cloud
computing, cyber-physical system, 3D printing,
smart factory, artificial intelligence, robotics,
virtual and augmented reality. Is mentioned. The
observations of the study include convergent
technologies in industries such as smart factory,
smart logistics and smart retail, where all
components interact physically and virtually
and share their data to meet customer needs, and
according to these characteristics, the system
should be flexible; It also identifies real-time
solutions based on the development of
mathematical models, such as determining
alternative routes, changing capacity, changing
chain members, and controlling supply
quantities. Ehsani and Mehrmanesh (2019), the
effect of some factors on organizational
performance in the supply chain has been
examined for design and validate a suitable
model for Saipa Company. According to the
study, the conceptual model of research based
on the relationship between Technological
Capability, Innovation Capability, Competitive
Advantage and its relation to the Organizational
Performance. Yan et al. (2014) developed a
process model for intelligent supply chain based
on cloud technology. In this model, the existing
challenges include supply chain management,
information sharing, cooperation and system
integration, which has been realized through a
case study and the implementation of a
prototype, the efficiency and development of the
system in the new intelligent supply chain with
a flexibility and agility approach in facilitating
resources. Sargazi Moghaddam and Shahsavari
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(2015), showed that one of the most effective
achievements of information technology is to
improve the level of business intelligence to
provide reliable services, high-quality products
and at minimum cost; therefore they suggested
that the use of intelligent software agents in
supply chain management can improve
management in this field. From Markolaee
(2019) point of view, an intelligent supply chain
is based on three main features: Technology,
Integration and Intelligence. Intelligent digital
infrastructures are used in almost all countries.
Due to the reduced cost of technology and its
high reliability, today, all processes and
activities can be measured. Information that
were previously generated by people are today
generated by machines, sensors, Radio
Frequency ldentification (RFID) tags, actuators,
global positioning systems (GPSs), etc. This
increases the transparency of the supply chain,
because more events and evidences are now
visible in the supply chain. Future dashboards
will present an online overview of the status of
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resources, applications, inventory, needs, etc.
An intelligent supply chain not only connects
customers, suppliers, and intelligent systems
with each other, but also connects these items
with other objects that are monitored throughout
the supply chain. Besides presenting a
comprehensive view of the entire supply chain,
these connections can also create strong
interconnections  among  supply  chain
components, and thereby facilitate integration of
the planning and decision-making processes
throughout the supply chain. Intelligent and
decision-making systems assess various
constraints and options and help managers
simulate different actions and outcomes. An
intelligent supply chain can learn, make
decisions without human involvement, and
reconfigure itself when disrupted. This system
not only enhances real-time decisions, but also
predicts the future.

Given the broad scope of the research
literature, the following Table 1

Table 1 a summary of the most relevant
studies.

Table 1.
Summary of thematic background of the research
Author/Date Field Concepts Methodology
In this research, the tendencies of Blockchain-based
applications in the transportation and supply chain
(Tsiulin et al., intelligence industry and their mutual relationships have been Review
2020) 9 investigated and classified, and the results have been
collected in three sections, including document workflow
management, financial processes, and device connection.
This study is about choosing a sustainable supplier for the
(Chen et al., - Zupply_chgln |? an |_nteII|_ger:1t Wa:jy arll(q basfed onl_the Applied/
2019) intelligence determination of criteria weights and ranking of suppliers, hybrid approach
it has shown the effectiveness and accuracy of the method
with other methods.
Dynamic pricing and market strategy in service supply ]
(Jiaetal., 2019) performance  chain through direct online channels and on product lead Applied /
evaluation time, quality and cost are investigated. Quantitative
In this research, to choose a sustainable source of
intelligence, information technology factors,
(Ghadimi et al., intelligence advancement of information and communication systems,  Applied / fuzzy
2018) g rapid interactions and decision-making, transparency of theory

real-time information and decentralization are

emphasized.
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coordination

perspectives and behavioral factors, and it refers to
focusing on service management, supply management,
demand management and integration.
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Author/Date Field Concepts Methodology
In this research, the development and evolution of
: logistics and supply chain management has been
(Garay-Rondero IT discussed, focusing on digitization, the role of new trends Review
et al., 2020) . : L
in technology, automation, communication and value
chain has been investigated.
In this research, the theoretical foundations of supply
chain management have been examined from two Applied /

Quantitative

(Abdul-basset et

in order to build a framework for intelligent systems with
the topic of Internet of Things and its impact on the supply
chain, the challenges of traditional supply chains have
been compared, and intelligence, infrastructure, data
integration, information, products, processes, Internet and
transparency have been emphasized to overcome the

Applied /
Quantitative

The planning method for the integration of service supply
chain and intelligent maintenance systems is the subject
of this research and it proposes a method whose purpose
is integration, intelligence in operational planning to
reduce cost and guarantee supply chain service levels.

Applied /
Quantitative

This study has been conducted in order to investigate the
correct design of the supply chain in the process,
implementation and structure and emphasizes on

Review

With the aim of explaining the sustainability model of the
banking service supply chain, the main dimensions and
components have been identified. The most important
components are: social requirements; strengthening the
brand; survival of the organization; vision and policies;
environmental and structural changes; human resource;
flexibility; Economic Development; Improvement and

Basic/
qualitative

In this research, the identification and prioritization of
criteria for evaluating the performance of the supply chain
has been considered and according to the results,
reliability has the highest priority.

al., 2018) intelligence
problems. Is.
(Israel et al., . .
2017) integrity
('V;?SOZU(;TI'AS et Structure
efficiency, innovation and reputation.
(Mohaghghar
and Abbasi, Services
2019)
customer satisfaction
(Mostaghimi et performance
al., 2015) evaluation

Applied/
descriptive

Due to the dispersion, diversity and volume of
big data and the need to integrate and accurately
analyze information in order to provide optimal
service to customers and consumers, the
implementation of an intelligent supply chain is
very important. Because by the previous
methods, it is not possible to implement an
effective supply chain in today's era with the
current environmental complexities. Therefore,
we will focus on identifying the effective agents
and designing a model for services intelligent
supply chain. Thus, the necessity of using a new
approach equipped with high precision and
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high-speed technology is fully felt. For this
purpose and for the integration of information
and coordination between suppliers, companies
and customers, the intelligent supply chain
based on the use of advanced technology and
new technologies is very vital. In this regard, on
the basis of understanding the needs and online
customer’s demands, processing and analyzing
information in the minimum possible time, it is
also considered to receive feedback on how to
receive services in order to improve the
processes and to supply and transfer to the
company's suppliers, online and intelligently.
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Research Method

The current research is a qualitative research
and in terms of developmental purpose, the
research method is descriptive analysis and data
collection is from the type of Documentary
based research that are collected and analyzed
using the meta-synthesis.
Following the literature review, the authors used
the meta-synthesis approach to develop a model
for services intelligent supply chains. Meta-
synthesis is a qualitative approach that
synthesizes and compares the results of
qualitative studies in a specific scientific field in
order to develop new interpretations and
theories. In other words, meta-synthesis
reshapes the findings of qualitative studies
carried out in a particular field. Meta-synthesis
is especially useful when the researcher attempts

Identifying the
research question

Systematic study of
Literature

Presentation of
findings
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to find a specific concept in the literature and in
cases Where he/she observes extensive paradigm
shifts in the theoretical foundations of a
scientific field. Given the diversity of the
contexts, concepts, and outcomes of decisions
made in the reviewed articles, this approach can
be adopted to develop a coherent model.
(Mohammadi et al., 2019) The seven-step
approach of Sandelowski and Barroso (2007)
was adopted to achieve the research objectives.
This meta-synthesis approach contributes
largely to the integration of qualitative research
findings, and facilitates the process of
identification, selection, assessment, and
combination of preliminary research results.
Figure 1 shows various steps of the research
approach. (Mohammadi et al., 2019)

Extracting
Selection of proper information from
studies the studies
Analysis and
Quality control synthesis of
findings

Figure 1. Seven-step process of Sandelowski and Barroso (2007)

Step 1: Raising the research question

The first step was to develop the research
questions. In this regard, the authors tried to
answer four main questions: What are the main
research objectives and questions? Who did
carry out the research? (The authors answered
this question by searching relevant databases)
When was the study conducted? (The concept of

supply chain was first introduced in 1980;
hence, the studies carried out between 1980 until
2022 were reviewed), and how did the authors
collect the necessary data (the data collection
method). In the present study, the data were
collected using documentary method and
systematic review. The main research questions
are listed in the Table 2.

Table 2.
First step meta-synthesis questions
Parameter Avrticle Question
What What are the factors affecting the model of the intelligent service supply chain?
Who What is the study society to achieve factors?
When In what period of time were the relevant influencing factors investigated and searched?
How What method was used to provide the studies?

A Model for Identification of Factors Affecting Services Intelligent ...
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Parameter Article Question
Answers
What Identifying factors affecting the intelligent service supply chain through background research
Who All scientific databases can be cited
When All research published from 1980 to 2022
How Document analysis was done by a meta-synthesis approach

Step 2: Reviewing the literature
systematically

In this step, all reputable scientific databases
such as Google scholar, Emerald insight,
ScienceDirect, Magiran, Civilica, SID, and
were searched using several keywords related to
the research questions. The keywords are
presented in Table 3.

Table 3.
Searched Keywords

Keywords
Intelligent supply chain
Services intelligent supply chain
Smart supply chain of services
Services supply chain
Intelligent services

Step 3: Searching and selecting relevant
articles

The Critical Appraisal skills program (CASP)
was used as selection tools for selected articles.
Therefore, the sampling process in meta-

Table 4.

synthesis started with higher priority articles and
ended with theoretical adequacy. (Rahimian et
al., 2019)

In the third step of the meta-synthesis process,
reliability was considered as the main selection
criterion. To this end, relevant articles were first
selected using the aforementioned keywords.
These articles were then reviewed to identify the
most reliable sources. Then, the titles and
abstracts of the selected articles were reviewed.
After reviewing the content of the remaining
articles, (CASP) tool was used to evaluate the
quality of these articles. The main indicators of
CASP include 1. Research objectives, 2.
Research rational, 3. Research design, 4.
Sampling method, 5. Data collection method, 6.
Reflexivity (the possibility of generalizing the
results), 7. Ethical considerations, 8. Accuracy
of data analysis, 9. Clear statement of findings,
and 10. Overall value of research. (Bani fazel et
al., 2021)

Critical Appraisal Skills Program for evaluate the quality of works

Weak

CASP (0-10)

Moderate Good
(11-20)

Great
(41-50)

Very good

(21-30) (31-40)

Research objectives

Research rational

Research design

Sampling method

Data collection method

Reflexivity

Ethical considerations

Accuracy of data analysis

Clear statement of findings

Overall value of research

A Model for Identification of Factors Affecting Services Intelligent ...
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The CASP scores of all the selected articles
were greater than 30.

Table 5 shows the frequency of the selected
articles, and Table 6 presents the four articles
with the highest CASP scores.

Table 5.
Frequency of points of selected articles
Score 30-35 36-40 41-45 46-50
Number 11 17 16 9
Table 2.
List of articles with the highest score
Row Article title Score

1 Digital supply chain model in Industry 4.0 (Garay-Rondero et al., 2020) 48
2 Analysis and application of modern supply chain system in China (Chen et al., 2019) 48
Internet of Things (I0T) and its impact on supply chain: A framework for building 48
smart, secure and efficient systems. (Abdul-basset et al., 2018)
Simulation of the effect of electronic supply chain, including customs, on increasing
4 the level of customer satisfaction with electronic products using Rosetta Net. 47
(Nakhaei and Saei, 2009)

Figure 1 depicts the article search and selection process.

Total number of articles found from scientific databases: 437

A

Total number of articles after reviewing the title and abstract: 298

v

Total number of articles after content review: 174

v
Total number of articles after reviewing the research method: 83

¥

Total number of articles after the implementation of Critical Appraisal Skills Program: 53

Figure 1. Study selection algorithm

Step 4: Extracting relevant data

In this step, the final articles were studied and
reviewed using content analysis method. In this
method, research sources and documents are
analyzed very carefully. Content analysis
explores both manifest and hidden content and
meaning of texts and documents, and analyzes

A Model for Identification of Factors Affecting Services Intelligent ...

the relations among variables by adopting
systematic and objective approaches. To
provide a suitable basis for the next research
steps, the content of the selected articles were
systematically and carefully combined and
interpreted. (Naseri et al., 2017)
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Affecting factor on intelligent supply chain of services based on resources

Identified
codes

References

Data sharing

(NiliporTabatabaei et al., 2012), (Mir ghafori and Baharestan, 2016), (Regal and
pereira, 2018)

(Gohil and Thakker, 2021)I1, (Mehra and Nissen, 1998), (Xie et al., 2020), (Saee Arasi

Integration et al.,, 2019), (Markolaee, 2016), (Dehghani podeh and Pashaee holaso, 2017),
(Ghasemieh and Saeedi, 2013)
Big data (Garay-Rondero et al., 2020), (Rymarczyk, 2020)
capabilities (Abbasi and Varga, 2021)

chain creation

(Chen et al., 2019), (Ramak, 2012), (Ashori and Tarokh, 2012)

collaboration

(Saee Arasi et al.,, 2019), (Ramak, 2012), (Farsijani and Fallah Hoseini, 2012),
(Sedighpour et al., 2019)

communication

(Ajali et al., 2018), (Gheysari et al., 2013), (Aghaee et al., 2015), (NiliporTabatabaei
etal., 2012), (Tizro, 2014), (Teymori, 2002), (Jafar nezhad et al., 2014), (Rajab zadeh
et al., 2010), (Sedighpour et al., 2019), (Azar et al., 2012), (Ghazi zadeh et al., 2016),
(Mostaghimi et al., 2015), (Gunasekaran et al., 2017), (Abdul-basset et al., 2018), (Oh
and Jeong, 2019), (Ma et al., 2020)

connection (Gohil and Thakker, 2021), (Qiu et al., 2019)
consider (Abbasi and Varga, 2021)
variety

Coordination

(Abbasi and Varga, 2021), (Chen et al., 2019), (Gohil and Thakker, 2021), (Mehra and
Nissen, 1998), (Zhong et al., 2017)

(Sunhare et al., 2022), (Qiu et al., 2019), (NiliporTabatabaei et al., 2012), (Dalvi

cost Esfahani et al., 2014), (Tizro, 2014), (Jamali and Fallah, 2017), (Azar et al., 2012),
(Ashori and Tarokh, 2012)
Credit (Chen et al., 2019), (Xie et al., 2020)
management
Customer (Tizro, 2014), (Jamali and Fallah, 2017), (Sadat hasani, 2007), (Mostaghimi et al.,

Satisfaction

2015), (Salimi zaviyeh, 2018)

data analyze

(Sunhare et al., 2022), (Zhong et al., 2017), (Saee Arasi et al., 2019), (Tizro, 2014),
(Ramak, 2012), (Abdul-basset et al., 2018)

Data Collection

(Sunhare et al., 2022), (Zhong et al., 2017), (Dezfoulian and Samouei, 2019)

data mining

(Sunhare et al., 2022)

data sharing

(NiliporTabatabaei et al., 2012), (Jamali and Fallah, 2017), (Hamidi, 2015), (Mir
ghafori and Baharestan, 2016), (Regal and pereira, 2018)

decentralization

(Rymarczyk, 2020)

Decision (Abbasi and Varga, 2021), (Qiu et al., 2019), (Zhong et al., 2017)
making
S Garay-Rondero et al., 2020), (Mehra and Nissen, 1998), (Sunhare et al., 2022), (Qiu
Digitalization 4(at aI.,éOlQ), (Rymarczyk, 22)2%)) a )
(NiliporTabatabaei et al., 2012), (Tizro, 2014), (Hamidi, 2015), (Dezfoulian and
distribution Samouei, 2019), (Markolaee, 2016), (Sedighpour et al., 2019), (Mir ghafori and
Baharestan, 2016)
E (Chen et al., 2019), (Garay-Rondero et al., 2020), (Mehra and Nissen, 1998), (Qiu et
-commerce

al., 2019)

efficiency and

(Gohil and Thakker, 2021), (Qiu et al., 2019)

productivity
employment (Rymarczyk, 2020), (Ajali et al., 2018), (Aghaee et al., 2015), (NiliporTabatabaei et
al., 2012)
expert staff (Dalvi Esfahani et al., 2014)
facilitation (Mehra _and Nissen, _1998), (Saee Arasi et al., 2019), (Tizro, 2014), (Dezfoulian and
Samouei, 2019), (Rajab zadeh et al., 2010), (Azar et al., 2012)
feedback (Abbasi and Varga, 2021)
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(Abbasi and Varga, 2021), (Gohil and Thakker, 2021), (Xie et al., 2020), (Jafar nezhad

financial et al., 2014), (Dezfoulian and Samouei, 2019), (Dehghani podeh and Pashaee holaso,

resources 2017), (Farsijani and Fallah Hoseini, 2012), (Sedighpour et al., 2019), (Gheysari et al.,
2013), (Mostaghimi et al., 2015)
(Garay-Rondero et al., 2020), (Mehra and Nissen, 1998), (Rymarczyk, 2020),
(Marmolejo-Saucedo and  Hartmann, 2020), (Gheysari et al., 2013),

flexibility (NiliporTabatabaei et al., 2012), (Dalvi Esfahani et al., 2014), (Tizro, 2014), (Jamali
and Fallah, 2017), (Dehghani podeh and Pashaee holaso, 2017), (Markolaee, 2016),
(Farsijani and Fallah Hoseini, 2012), (Sedighpour et al., 2019), (Azar et al., 2012),
(Mostaghimi et al., 2015), (Melnyk et al., 2014)

fund flow (Gohil and Thakker, 2021), (Prause, 2019), (Ma et al., 2020)

good/service

(Abbasi and Varga, 2021), (NiliporTabatabaei et al., 2012), (Dalvi Esfahani et al.,
2014), (Tizro, 2014), (Jamali and Fallah, 2017), (Rajab zadeh et al., 2010), (Sadat
hasani, 2007), (Nakhaei and Saei, 2009), (Farsijani and Fallah Hoseini, 2012),

flow (Ghasemieh and Saeedi, 2013), (Ghazi zadeh et al., 2016), (Melnyk et al., 2014),
(Ngai, Peng et al., 2014), (Abdul-basset et al., 2018), (Oh and Jeong, 2019), (Jia et al.,
2019), (Sargazi moghaddam and Shahsavari, 2016)
(Abbasi and Varga, 2021), (Gohil and Thakker, 2021), (Tizro, 2014), (Teymori, 2002),
human (Hamidi, 2015), (Dezfoulian and Samouei, 2019), (Farsijani and Fallah Hoseini,
resources 2012), (Sedighpour et al., 2019), (Ghasemieh and Saeedi, 2013), (Gunasekaran et al.,
2017), (Salimi zaviyeh, 2018), (Ashori and Tarokh, 2012)
information (Saee Arasi et al., 2019), (Melnyk et al., 2014), (Abdul-basset et al., 2018), (Prause,
distribution 2019), (Sargazi moghaddam and Shahsavari, 2016), (Salimi zaviyeh, 2018)
(Abbasi and Varga, 2021), (Mehra and Nissen, 1998), (Qiu et al., 2019), (Marmolejo-
information Saucedo and_Hartmann, 20_20), (Xie et al., 2020), (Oh angj J_eong,_ 2019), (Dezfouliaq
flow and Samouei, 2019), (Rajab zadeh et al., 2010), (Salimi zaviyeh, 2018), (Dalvi
Esfahani et al., 2014), (Tizro, 2014), (Teymori, 2002), (Jafar nezhad et al., 2012),
(Ghasemieh and Saeedi, 2013)
information (Garay-Rondero et al., 2020), (Xie et al., 2020), (Abdul-basset et al., 2018)
integration
(Gohil and Thakker, 2021), (Mehra and Nissen, 1998), (Qiu et al., 2019), (Rymarczyk,
integration 2020), (Marmolejo-Saucedo and Hartmann, 2020), (Xie et al., 2020), (Saee Arasi et
al., 2019), (Markolaee, 2016), (Dehghani podeh and Pashaee holaso, 2017),
(Ghasemieh and Saeedi, 2013)
intelligent (Garay-Rondero et al., 2020)
demand
intelligent (Qiuetal., 2019)
knowledge
seeking
interaction (Garay-Rondero et al., 2020), (Rymarczyk, 2020)
(Abbasi and Varga, 2021), (Sunhare et al., 2022), (Qiu et al., 2019), (Rymarczyk,
Investment 2020), (Ajali et al., 2018), (Markolaee, 2016), (Rajab zadeh et al., 2010), (Sedighpour
etal., 2019), (Ghasemieh and Saeedi, 2013), (Oh and Jeong, 2019), (Veysi, 2004)
learning (Abbasi and Varga, 2021)
Maintaining all  (Gohil and Thakker, 2021)
the transactions
multi-agent (Mehra and Nissen, 1998), (Qiu et al., 2019), (Xie et al., 2020)
application

participation

(Tizro, 2014), (Teymori, 2002), (Dezfoulian and Samouei, 2019), (Dehghani podeh
and Pashaee holaso, 2017), (Sedighpour et al., 2019), (Azar et al., 2012), (Ghasemieh
and Saeedi, 2013), (Gunasekaran et al., 2017), (Mason and lalwani, 2006), (Ngai et
al., 2014), (Oh and Jeong, 2019), (Ashori and Tarokh, 2012), (Veysi, 2004)
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process (Abba§i and Varga, 20_21), (Chen et al., 2019), (Garay—Ronde(o et al., 2020), (Mehra
management and Nissen, 1998), (Qiu et al., 2019), (Rymarczyk, 2020), (Xie et al., 2020), (Zhong
etal., 2017), (Saee Arasi et al., 2019), (Tizro, 2014), (Jafar nezhad et al., 2014)
real-time (Gunasekaran et al., 2017), (Ghadimi et al., 2018)
information
Real-time (Gohil and Thakker, 2021), (Marmolejo-Saucedo and Hartmann, 2020)
tracking

Reported Cases

(Zhong et al., 2017)

resources flow

(Abbasi and Varga, 2021)

responsiveness

(Mehra and Nissen, 1998)

save time

(Dezfoulian and Samouei, 2019), (Sadat hasani, 2007), (Farsijani and Fallah Hoseini,
2012), (Sargazi moghaddam and Shahsavari, 2016)

scheduling

(Mehra and Nissen, 1998)

service delivery

(Abbasi and Varga, 2021), (Garay-Rondero et al., 2020), (Mason and lalwani, 2006),
(Abdul-basset et al., 2018), (Ashori and Tarokh, 2012), (Jamali and Fallah, 2017),
(Ghasemieh and Saeedi, 2013), (Mostaghimi et al., 2015), (Regal and pereira, 2018)

Supplier (Chen et al., 2019), (Gohil and Thakker, 2021)
management
suppliers (Gohil and Thakker, 2021), (Garay-Rondero et al., 2020)
coordinating
Supply chain ~ (Chen et al., 2019), (Xie et al., 2020)
finance
system (Abbasi and Varga, 2021), (Garay-Rondero et al., 2020), (Rymarczyk, 2020)
(Chen et al., 2019), (Garay-Rondero et al., 2020), (Mehra and Nissen, 1998), (Sunhare
et al., 2022), (Qiu et al., 2019), (Rymarczyk, 2020), (Xie et al., 2020), (Saee Arasi et
Technology al., 2019), (Gheysari et al., 2013), (Aghaee et al., 2015), (NiliporTabatabaei et al.,
2012), (Jamali and Fallah, 2017), (Farsijani and Fallah Hoseini, 2012), (Abdul-basset
et al., 2018), (Ma et al.2020), (Sargazi moghaddam and Shahsavari, 2016), (Salimi
zaviyeh, 2018)
Technology (Chen et al., 2019)
finance
(Gheysari et al., 2013), (Markolaee, 2016), (Aghaee et al., 2015), (Ghazi zadeh et al.,
Thrift 2016), (Mostaghimi et al., 2015), (Prause, 2019), (Regal and pereira, 2018), (Zubair
khan et al., 2010)
Tracking of g%g«;n et al., 2019), (Gohil and Thakker, 2021), (Rymarczyk, 2020), (Zhong et al.,
)
product
transparency  (Rymarczyk, 2020)
update (Abbasi and Varga, 2021)
virtual value (Abbasi and Varga, 2021), (Garay-Rondero et al., 2020), (Sunhare et al., 2022), (Xie
et al., 2020), (Saee Arasi et al., 2019), (Teymori, 2002)
visibility (Gohil and Thakker, 2021)

After extracting core categories and concepts
from the articles, duplicate items and
overlapping codes were omitted.

Step 5: Analyzing and synthesizing
gualitative findings

A Model for Identification of Factors Affecting Services Intelligent ...

In this step, the authors conducted an in-
depth review of the literature to determine
several concepts and categorize the findings.
Similar categories were defined to reflect the
meaning of the concepts. As mentioned earlier,
unique codes were assigned to the data, and
similar codes were classified into the same
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category. Due to the similarity of concepts of the The classification of codes and factors
data, descriptive analysis was performed at this affecting intelligent supply chains in the service
stage. In the next step, a new code was assigned sector is presented in the Table 8.

to each subgroup based on the pattern analysis.

(Bani fazel et al., 2021)

Table 8.
List of selected codes, theme and factors
Factors Theme (Axial codes) Final codes
information flow
Real-time tracking,
information integration
Real-time tracking
Connection
Maintaining all the transactions
interaction
communication
resources flow
financial resources
Technology finance
Supply chain finance
Credit management
fund flow

Real-time online information flow

Communication

Fund flow

Flexibility Flexibility

Intelligence Dimensions

data sharing
integration
multi-agent application
suppliers coordinating
transparency
Tracking of product/services
good/service flow
Investment Investment
Technology
Technology infrastructure System
Digitalization
human resources
Human resources employment
expert staff
process management
Process management decision-making
efficiency and productivity
information distribution
updating
visibility
intelligent knowledge seeking
decentralization
distribution
Feedback
Learning
Big data
Data collection and processing data collection
data analyze
data mining
Reported Cases

Comprehensive resource sharing
integration

Intelligent service flow

Intelligence
Conditions

Information distribution

Intelligence Strategies
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Factors

Theme (Axial codes)

Final codes

Inter-organizational collaboration

promotion

Coordination
Supplier management
collaboration

Virtual value chain creation

virtual value
chain creation

Customer Satisfaction

Customer Satisfaction
Responsiveness
intelligent demand
consider variety

Thrift

Cost
Thrift
save time

Participation promotion

Capabilities
Scheduling
participation

Intelligence Consequences

Service delivery facilitation

service delivery
E-commerce
Facilitation

Step 6: Evaluating the quality of findings
Quality control is a crucially important part
of meta-synthesis approach. The authors used
inter-coder reliability (ICR) to assess the
reliability of the findings. ICR is calculated by
dividing the number of
codes that all coders agreed onby the men
number of codes generated by each coder. In this
study, ICR was calculated as 94%, which is
greater than the acceptable value of 90%.

Table 9.
Assess the reliability

Coded Total Number of  Percentage of
items number agreements agreement
Articles 18 17 94

Step 7: Presenting the findings

This section presented the findings of the
previous steps. In this study, a total of 53 articles
were selected and relevant concepts and
variables were then extracted and coded.
Finally, the identified variables were assigned to
intelligence dimensions, intelligence strategies,
intelligence  conditions, and intelligence
outcomes.

A Model for Identification of Factors Affecting Services Intelligent ...

Data Analysis

Tables 10 to 13 show the frequency of the final
codes selected for the core categories based on
their components.

Table 10.
Final codes of intelligence dimensions
Factors Axial codes Code
frequency
Real-time online
. A 22
information flow
Intelligent fund flow 19
. . Communication 22
intelligence Comprehensive
dimensions P .
resource sharing 21
integration
Intelligent service flow 21
Flexibility 17
Table 11.
Final codes of intelligence conditions
Factors Axial codes Code frequency
Investment 11
intelligence Technology
5. . 25
conditions infrastructure
Human resources 18
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Table 12. Table 13.
Final codes of intelligence strategies Final codes of intelligence consequences
Factors Axial codes Code frequency Factors Axial codes frezﬂgﬁc
Process management 16 C Y
- e ustomer
Intelligent distribution 17 . . 8
- Satisfaction
Data collection and 15 Participation
intelligence processing intelligence " mpti 0 15
strategies Inter-organizational 1 Consequences pro hO' ﬁo
collaboration promotion Thrift 20
Virtual value chain 9 Serwge'de_llvery 19
creation facilitation

Intelligence Conditions

4 )

Investment

Technology

Finally, the conceptual research model was
designed based on the identified variables,
concepts, and categories.

Intelligence Strategies

infrastructure

Human resource

\. J

A 4

Intelligence Dimensions

' Real-time online ' |
information flow

' Process management \

Intelligent distribution

Data collection and
processing

Inter-organizational
collaboration promotion

Virtual value chain creation

) Intelligence Consequences

Intelligent Fund flow
Communication

Comprehensive resource
sharing integration

Intelligent service flow

Flexibility

\_ J

Intelligent service .
supply chain Thrift

~

Customer Satisfaction

Participation Promotion

Service delivery
facilitation

Figure 2. Conceptual research model

Conclusion and Suggestions

Conclusion

Considering the importance of Intelligence in
supply chain, this study seeks to identify and
classify the components of affecting factors in

A Model for Identification of Factors Affecting Services Intelligent ...

from of a comprehensive model. By reviewing
the literature on the subject, it was found that
there was no consensus regarding providing a
comprehensive model and identifying its
components for the services intelligent supply
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chain, and only a few researchers have
expressed the features and specifications of
supply chain intelligence. Thus, in this study,
the services intelligent supply chain indexes
have been investigated by using the meta-
synthesis method and the indexing method.
Finally, 53 papers of from 437 articles identified
and accepted by using the meta-synthesis
approach and the open coding method and in the
evaluation process. The 18 unique codes were
classified into the following categories:
intelligence dimensions including (real-time
online information flow, intelligent fund flow,
communication,  comprehensive  resource
sharing integration, intelligent service flow and
flexibility) The factors of this class are usually
consistent with many variables of other types of
supply chains, and its difference is defined in the
speed of action and high accuracy in decision-
making by artificial intelligence and machines,
intelligence conditions (investment, human
resources, and Technology infrastructure) The
implementation of the services intelligent
supply chain requires investment in the field of
human resources and technological equipment,
which is very similar to the electronic supply
chain, intelligence  strategies  (process
management, intelligent distribution, data
collection and processing, inter-organizational
collaboration promotion, and virtual value chain
creation) The most important difference
between the intelligent supply chain and its
other types is in the analysis and use of machine
intelligence in improving the cooperation
performance of the chain members, and
intelligence Consequences (customer
satisfaction, thrift, participation promotion, and
service delivery facilitation) The
implementation of a service intelligent supply
chain, has led to customer satisfaction and
reduced costs, but it also makes it faster and
easier to receive orders and provide customized
services to customers. According to a
comprehensive presentation model, real-time
online information flow and communication in
the first category, investment issues in the
second category, intelligent distribution in the

A Model for Identification of Factors Affecting Services Intelligent ...
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third category and thrift in the fourth category
had the most frequent code in the selected
articles and considered to be relatively the most
important subfields. The main innovation of this
article was the identification of the main
dimensions and components of services
intelligent supply chain. Another innovation of
this research was the use of indexing method.
The simultaneous use of indexing method, along
with the meta-synthesis method, in addition to
the secondary data relating to the meta-synthesis
studies, could also produce the initial data or a
new subfield, and add it to the model. Therefore,
understanding and analyzing the comprehensive
models proposed in this study, along with the
consideration of regional, indigenous, and other
environmental, organizational and human
constraints, can direct managers and other
decision makers in order to make optimal and
appropriate decisions for the organization. It
will also help the researchers to use the results
of this research in other areas of research. The
main innovation of this article was the
identification of the components and
dimensions and providing the service supply
chain model, which has been done for the first
time. Another innovation of the study was the
using meta-synthesis approach in services
intelligent supply chain and use of indexing
method. In addition, paying attention to the
dimensions and components emerging from the
comprehensive model proposed by this research
and using it in organizations and service
companies along with the consideration of
structural differences and the type of industry, in
turn, can coordinate supply chain members and
decision-making by managers and Facilitate
decision makers to make optimal and strategic
decisions of the organization.

Suggestions

From a theoretical point of view, the present
study examined the supply chain literature, and
identified intelligent components of service
supply chains; hence, it contributed to the
expansion of management  knowledge.
Researchers are suggested to perform
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quantitative tests on the proposed conceptual
model, and to assess service businesses (e.g.
financial and banking institutions and insurance
companies) using the proposed model in order
to evaluate the findings and increase the
generalizability of the results. Researchers can
also examine intelligent supply chain activities
in future studies. In this context, the following
are suggested to supply chain managers:
1.Based on the dimensions obtained from the
research conceptual model, special attention
should be paid to the category of intelligent
information flow and intelligent fund flow and
information technology in the planning and
implementation of programs and activities.
With the explanation that in the process of
Intellectualization, due to the volume (big
data), diversity and dispersion of data and
information  received  from  different
organizations and the need to integrate
information, it is necessary to use the power of
systems and machines that have the ability to
learn and by providing feedback to coordinate
and schedule, manage resources on the
electronic platform.
2.The provision of human and technological
platforms and infrastructures and the use of
new technologies for the implementation of
the intelligent supply chain of services
requires appropriate investment; therefore, the
appropriate amount should be allocated in the
annual budgets for purchasing and upgrading
the necessary hardware and software of
organizations and companies.
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