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ABSTRACT

Currently, the development of information technology in all fields is very rapid, including in the
manufacturing sector, thus making the social environment of manufacturing change a lot.
Traditional manufacturing research focuses on applying technology, such as production rfijlels,
supplier arrangements, automation, advanced machines in the manufacturing industry, etc. Global
competition and increasingly diverse customer demands are a phenomenon that occurs today. This
study aims to examine the development of social manufacturing systems and the latest research in
social manufacturing. The method used is to review the latest papers related to social
manufacturing that provide a new paradigm for the manufacturing industry, then map based on the
concepts, frameworks, and technologies used. The results of this review paper are in the form of
mapping research papers taken from the database of a reputable international journal, Scopus. The
mapping includes data on the author, co-author, terms on social manufacturing paper, year of
publication, type of document and publisher.
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INTRODUCTION

The rapid development of information technology today, followed by the development of social
media, has an essential role in the manufacturing sector [1]. The increasingly diverse customer
demands make the industry must be able to adapt to these changes [2]. Everything has changed a
lot, such as increasing global market competition, diverse customer demands, demand for product
personalization, and much more [1], [3], [4]. Nowadays, the manufacturing industry is required to
meet customer needs that are very diverse and can change at any time and follow specific trends
[5]. In addition, to meet this trend, the manufacturing industry must also have various capabilities
and flexibility in its production process, especially for customers who want product personalization
[6]. However, it requires a lot of investment, for example, buying a new machine every time




demand changes is not profitable from the manufacturer's development strategy [7]. Several
companies implement a social manufacturing system to reduce production costs due to diverse and
changing custcffer demands [8], [9].

Based on various product types and production quantities, the prod@Btion model of
manufacturing companies has undergone significant changes [10]. It is from hand-made
[oduction, mass production, mass customization to individual production to meet increased
efficiency, especially since the first industrial revolution§i1], [12]. In addition to the social
relations and developmental factors mentioned above, these changes also depend on the innovation
of production organizations, the development of manufacturing technology itself [13], and
technological products such as automation, computer science, information technology, etc. [14]-
[16].

Internet-based communication in business has advanced along with the development of the
internet, Internet of Things (IoT), and Cyber-Physical System (CPS) technology, creating
organizational structures, business interactions in manufacturing companies and between different
companies, facing enormous challenges [17], [18]. Manufacturinflcompanies must answer these
considerable challenges, for example, by changing their product manufacturing activities during
the product life cycle and how they did it [fI].

The purpose of the establishment of social manufacturing is to process information
systematically, manage resources, provide services flexibly and on time to meet rapidly changing
customer demands ], [21]. It makes manufacturing evolve into intelligent manufacturing
capable of meeting the changing demands of mass product customization [22], [23]. Therefore,
social manufacturing is designed to connect social needs and resources in an active, fast and
organized manner. The new paradigm of social manufacturing will become dominant with product
personalization [24].

Various studies on social manufacturing have been carried out to explore various insights on
social manufacturing in different domains (Table 1). In Table 1, it is shown that most of the articles
discussing social manufacturing have been published in the last seven years. The majority of this
review article focuses on selecting various strategies and technologies used to develop social
manufacturing systems. It was also identified that most of the studies focused on a particular aspect
or problem, such as mathematical modeling, simulation modeling, sustainability indicators,
product development techniques, operations research, etc. This systematic literature review is
structured to increase understanding of social manufacturing from a different perspective.
Descriptive analysis is needed to explore various insights and general characteristics of social
manufacturing. This article explores the literature's insights and opportunities by categorizing and
analyzing selected articles from January 2017 to September 2021. The selected papers have been
organized by year, publisher, journal, country of author, university affiliation, manufacturing
industry, research design, and methods used. Based on these studies, this study discusses the
development of trends in the social manufacturing system to provide an overview of the production
processes in the social manufacturing system.




Table 1 Existing studies of social manufacturing

Author and Title Source Methodology Results
Year of
PufF2ation

Ding et al., 2015
[25]

Modeling and analyzing of
an enterprise relationship
network in the context of
social manufacturing

Journal of
Engineering
Manufacture

Propose Model of Social
Manufacturing Enterprise
Relationship Network
(SMERN)

The results show that
SMERN is more significant,
clustering algorithm is
effective, and SMEs are
organized for collaboration
with the manufacturing
community

Zhou et al., 2016
[26]

Social Manufacturing xx
Realizing Personalization
Production: A state-of-the-
art Review

IEEE Explore

Literature review on social
manufacturing

The results of a review paper
on the basic concepts and
frameworks in social
manufacturing

manufacturing prototypes
involving 3D printing,
internet of things, cloud
computing and intelligent
systems

Jiang et al., 2016 | Towards a cyber-physical- Manufacturing npalrallive analysis of CPSS platform in social
[27] social-connected and Letters social manufacturing and manufacturing connects
service-oriented other manufacturing production service providers,
manufacturing paradigm: paradigms and prosumers, through cyber,
Social Manufacturing physical and social to collect
data, which 1s useful for
dynamic decision making,
market prediction and product
innovation
Hamalainen et Social manufacturing: When | Business Conceptually defining two a)nlribu te to increasing
al., 2017 [28] the maker movement meets Horizon distinct forms of the firm- understanding of how
interfirm production individual collaboration in | companies can build business
networks maualcluring industries models in the manufacturing
and empirically industry by leveraging
investigate the nature of individual networks
firm-individual
(B8 collaboration
Jiang and Leng, | The configuration of social International Provide knowledge in A novel approach for
2017 [29] manufacturing: a social Journal of outsourcing and enabling individualized mass
mtelligence way toward | Manufacturing | crowdsourcing concepts on | production
service-oriented Research social manufacturing for
manufacturing the entire lifecycle of mass
personalization processes
Guo and Jiang, | An investigation on Concurrent Propose a Socialized Growing hierarchical self-
2018 [30] establishing small- and Engineering: mamufaming resources organizmap (GHSOM)
medium-sized enterprises Research (SMR) clustering and order | and the modified multi-
communities under the and allocation in SMEs objective bird swarm
environment of social Applications community algorithm (MOBSA)
manufacturing
Xiongetal.,2018 | From Mind to Products: IEEE/CAA Comparing mass Development of three
[31] Towards Social Journal Of customization and social transformation models
Manufacturing and Service Automatica manufacturing, then ivolving social
Sinica developing social manufacturing and 3D

printing in different case
studies




Author and
Year of
Publication

Title

Source

Methodology

Results

Shang etal., 2018
[32]

Social Manufacturing for
High-end Apparel
Customization

IEEE/CAA
Journal of
Automatica
Sinica

Developing high-end
apparel customization
using cloud computing
technology and
crowdsourcing

Developing a social
manufacturing model in the
apparel industry by improving
innovation, design,
manufacture, marketing and
service, to be more
competitive in the future

Ding et al., 2018

RFID-enabled social

Robotics and

Propose a radio frequency

Development of social

[33] manufacturing system for Computer— identification enabled manufacturing prototypes and
inter-enterprise monitoring Integrated social manufacturing case studies applied to
and dispatching of Manufacturing | system (RFID-SMS) to printing machine companies,
integrated production and realize real-time and the proposed model is
transportation tasks monitoring and delivery of | evaluated by industry
production and practitioners
transportation inter-
enterprise
Hirscher et al., | Social manufacturing in the | Journal of Developing a social A social manufacturing
2018 [34] fashion sector: New value Cleaner manufacturing model for framework that has been
creation through alternative | Production the fashion industry, using | demonstrated and uses data
design strategies? the do-it-yourself (DIY) from Finland and the US
and do-it-together (DIT)
ntlh()ds
Xiao et al., 2019 | Evaluating of dynamic Future Computational experiment- | Adaptive service supply-
[35] service matching strategy Generation based evaluation demand matching
for social Computer framework, which can to maintain sustainable
manufacturing in the cloud Systems simulate all kinds of actual | development in social

environment

scenarios to verify the
performance of strategy
service matching, and has
carried out case studies

manufacturing

Guo and Jiang,

Product Service Systems for

IFAC Papers

Implementing architecture

PSS for ﬂial manufacturing

2019 [36] Social Manufacturing: A OnLine and operational logic of can help SMEs to improve
new service system with ]m]ucl-Service System and develop the transition to
multi-provider (PSS) for social product services. Two case

manufacturing studies also confirm the
effectiveness and feasibility
of PSS for social
manufacturing models

Song et al., 2019 | Exploring robustness Future Manage the social Low interoperability and

[37] management of social Generation reliability of the Internet of | mismatch over high
internet of things for Computer Things (SIoT) in a mismatch, and tight
customization Systems customization integration improves SloT
manufacturing manufacturing (CM) resilience under CM paradigm

environment from a
complex systems

perspective

Qian et al., 2020
[38]

Exploring the socialized
operations of manufacturing
resources for service
flexibility and autonomy

Robotics and
Computer
Integrated
Manufacturing

Develop a framework for
socialized manufacturing
resources, resourcing and
service modeling virtually
using finite state machines

The initial design of the social
network was resource
oriented and provided
solutions that allowed for the
development of autonomy and
flexibility of manufacturing
systems.




LITERATURE REVIEW

The literature review was conducted to understand the definitions and terms in social
manufacturing and integrated production systems. Research related to social manufacturing has
been carried out as summarized in Table 2. The research is classified based on customer needs [4],
approach used to customers [32], [34], [39], customization mode [26], production mode [31],
customer participation [40], technology used [33], [35], [37], [41], advantage of social
manufacturing [25], [27].

Tabel 2 Research of social manufacturing

Item Description Reference
Customer needs Meeting personalization and individual needs at the [4]
same time
Approach to customers Customer requests individually according to product [32],[34].[39]
personalized design
Production mode Personalized product design and manufacture, with a [31]
higher degree of flexibility
Customization mode One product personalization for one customization [26]
Technology used IoT, social network, 3D printing, cloud computing, [33].[35].
Knowledge-based Intelligent Systems, and social [37],[41]

manufacturing based on the cloud platform

Customer participation Interactive design and manufacture of personalized [40]
products, customization with any content and a higher
level of accuracy

Advantage of social Highest added value at affordable cost [25],[27]
manufacturing

Different industrial entrepreneurs in the manufacturing network agj increasingly getting great
opportunities along with the development of internet technology [42]. For exg@hple, People can use
in-house manufacturing tools for decentralized production processes [11]. Through this type of
crowdsourcing, enterprises can respond to request for persofllized products [43]. This new type
of producer-customer relationship allows the formation of a manufacturing model that can be
referred to as "§hcial Manufacturing” [26]. This new method can reduce the cost of labor,
financing, and other m@jufacturing capital expenditures, and will also improve market
responsiveness [44]-[46]. Therefore, the advantages of using the social manufacturing model allow
e manufacturing industry to save on production costs [25]. In addition, Professor Wang explores
new social aspects of manufacturing in his article "From social computation to social
manufacturing” [47].

The social model of manufacturing was proposed in 2012 and later researched by several experts
[26]-[28], [41], [48]. Compared to traditional manufacturing modes, the features of social
manufacturing are better, indicated by customer requests that can be reflected gjrectly into a
product, otherwise known as "From mind to product" [31], where every customer can participate
in the whole process of product design, manufacture and even marketing [14]. Customer
participation becomes gehaviour, which allows them to get more profit and satisfaction from the
desired product [49]. User experience can be improved through personalization, the potential




3
demand for released products, and increased production customization efficiency [SOJ—[S2J.gn
the other hand, in the view of socialized producers, social manufacturif is a variety of stakeholders
who have Socialized Manufacturing Resources (SMR), including micro, small, medium-sized
industries (MSMEs), smart factories, workshops, logistics service providers, and public warehouse
providers, who form social media-based communities with producers to collaborate on
crowdsourcing or outsourcing tasks [53]—[56]. Through the development of the internet and social
networks, communication and exchange of information between SMRs has become easier [13],
[57].

METHODS

The method used in writing this systematic literature review is to search for papers related to social
manufacturing sourced from a reputable journal database, namely Scopus. The first step is to enter
the keyword “social manufacturing”, and the year limit for the document to be processed. The
second step is to select what information is needed, then download the metadata file from Scopus
in the form of .csv and ris extensions. After the metadata file is downloaded from the Scopus page,
the third step is processed using the VOSviewer software version 1.6.17 for 2021 to map the Author
and Co-Author networks and terms that usually appear in social manufacturing papers.

VOSviewer is very popular and has the following characteristics: different mapping types of
bibliometric analysis; supports several major bibliographic databases; the time dimension is
ignored; limited to analyzing small to medium amounts of data; intended for the function of
processing text; using layout and cluster techniques; use advanced visualization features; using a
visual labelling system; using overlay and density visualization. Types of bibliometric mapping
that VOSviewer is capable of: a) Co-authorship maps, consisting of authors, organizations,
countries; b) Citation maps, consisting of publications, journals, organizations, countries; ¢) Co-
citation maps, consisting of publications, journals, authors (first author only); d) Bibliographic
coupling maps, consisting of publications, journals, authors, organizations and countries; and e)
Subject/keyword mapping (Co-occurrence maps), consisting of keywords and terms from the title
and abstract.

In addition, the review paper is also carried out by entering the keywords "social manufacturing”
and "production system" in the Scopus database. Next, download the data obtained and process it
to map information on Publication Year, Document Type, and Publisher.

RESULTS AND DISCUSSION

Compiling a literature review begins with collecting data from a reputable international journal
database, namely Scopus. The keyword entered to obtain information is "social manufacturing”,
and is limited to 2017 to 2021. The results obtained are that there are 2163 papers on social
manufacturing. The first processing is data about what terms often appear in social manufacturing
papers, which are developed using the VOSviewer version 1.6.17 for 2021 software. As a result,
5616 terms were found on social manufacturing, then 71 papers that met the threshold were found,
and the most match is about 60% or about 43 items. Furthermore, the 43 items were divided into 5
clusters, with the distribution as presented in Table 3, with 249 links and 523 total link strength, as
presented in Fig. 1.




Table 3 Cluster distribution of terms in social manufacturing

Cluster Number of Items Items

1 11 application, blockchain, context, decision, framework, human-
robot collaboration, industrial robot, influence investigation,
social manufacturing, sustainable manufacturing
2 11 corporate social responsibility, csr, evidence, financial
performance, firm, manufacturing firm, moderating role,
performance, relationship, role, social sustainability

3 8 additive manufacturing, approach, design, energy, optimization,
process, system, trade
4 7 challenge, covid, implementation, India, opportunity, review,
worker
5 6 circular economy, cloud, implication, internet, knowledge, thing
india
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Fig. 1. Network distribution link of the terms of paper

Then, an analysis was carried out using the No Normalization method from 43 items of terms that
often appear in social manufacturing, as presented in Fig. 2.
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Fig. 2. No Normalization analysis from VOSviewer

The next process is mapping the Author and Co-Author using VOSviewer. From the search results,
data were obtained from 5675 authors who write about social manufacturing. Then, from the 5675
number, screening was carried out to find author data with a minimum number of 5 paper titles.
The screening results show 101 authors and co-authors from 5675 authors who have at least five
social manufacturing papers. From these data, 93 authors match a minimum of 5 papers and a
maximum of 25 papers, with the keyword "social manufacturing".

These 93 authors divided into 9 clusters based on the collaboration of writing and
authorship. Cluster 1 (17 items), cluster 2 (16 items), cluster 3 (13 items), cluster 4 (11 items),

cluster 5 (10 items), cluster 6 (9 items), cluster 7 (9 items), cluster 8 (4 items), cluster 9 (4 items),
as presented in Fig. 3.
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Fig. 3. Mapping of author and co-author

In addition to the data mentioned above, this review also searched the Scopus page with the

keywords "social manufacturing” and "production system", from 2017 to 2021. The search results
showed there were 167 papers with these two keywords. These 167 papers were analyzed, starting
from the year of publication, the type of document, and the publisher's name.
The analysis results for the Year of Publication aiggresented in Fig. 4., namely the publication data
from 2017 to 2021. In the graph of Fig. 4. It can be seen that the publications on social
manufacturing in 2021 are 40 paper titles (23.9%), in 2020, there are 43 paper titles (25.7%), in
2019, there are 29 paper titles (17.4%), in 2018, there are 27 paper titles (16.2%), and in 2017 there
were 28 paper titles (16.8%).

Year of Publication

40 43
29 - 78
30
20
10
0

Year 2021 Year 2020 Year 2019 Year 2018 Year 2017

NUMBER OF PAPER

YEAR

Fig. 4.Year of publication




Then for the Document Type, it is divided into four types, namely articles, book chapters,
conference papers, and review papers. In Fig. 5., you can see the number of papers of Article type
(90 titles), Book Chapters (3 titles), Conference Papers (68 titles), and Review Papers (6 titles).

Document Type

90
80
70
60
50
40
30
20
10

NUMBER OF DOC TYPE

F =y

Article Book Chapter Conference Review Paper
Paper

DOCUMENT TYPE

Fig. 5. Document type
The distribution of papers by the publisher is presented in Fig. 6, with a minimum number of 5

papers, including Elsevier B.V.,IEEE, IOP, Springer, MDPI, SAGE, Taylor and Francis Ltd., and
others. The total number of papers divided into these publishers is 167.

Publisher

Elsevier B.V.

Others IEEE

Taylor and Francis Ltd. 0P

Springer Springer

SAGE MDPI

Fig. 6. Journal publisher

There are 13 other publishers in the 'Others' category in the picture, eight publishers with one each,
two publishers with two each, and three publishers with three titles each.




CONCLUSION

This systematic literature review aims to discuss the development of research in the field of social
manufacturing. The method used to search the data is to download files from a reputable
international journal database, Scopus, with the keywords social manufacturing and production
system. One of the contributions to this research is the mapping and categorization of papers based
on auto, co-author, definition of social manufacturing, terms that often appear in social
manufacturing papers, year of publication, document type, and publisher. This contribution can be
seen from the results of data mapping using VOSviewer software to classify author, co-author and
terms data in social manufacturing. This research still has shortcomings, so it can be improved in
future research. Research opportunities that can be carried out are by conducting a more in-depth
systematic literature review, such as the author's country of origin, affiliation data, and others. In
addition, for further research, other application software can be used for mapping research papers.
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