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ABSTRACT

Indonesia has low Industry 4.0 (14.0) readiness in ASEAN and has the INDI 4.0
(Indonesia 14.0 Readiness Index) instrument, which is less comprehensive and
accurate. An initial survey confirmed that only 56.86% of respondents agreed that the
INDI 4.0 instrument accurately measures readiness in the manufacturing industry.
Compared to the existing primary 14.0 instruments, the INDI 4.0 lacks of
comprehensive 14.0 dimensions and characteristics. The main objective of this study
is to develop an instrument to measure 14.0 readiness to enhance 14.0 in Indonesia
through an exploratory mixed-method research approach with a multiphase research
design. To achieve this objective, the initial observation in this study identified the
dimensions and indicators representing 14.0 readiness through literature and document
review by comparing them to the INDI 4.0 instrument, then confirmed them with an
exploration survey. Phase 1 consists of a qualitative approach through interviews and
observations to explore dimensions and indicators that represent 14.0 readiness. This
phase successfully identified seven dimensions: Technology, Data-life cycle, Smart
maintenance, 14.0 Design principle, People, Smart factory, and Management. These
seven dimensions are broken down into 49 indicators of 14.0 readiness. Phase 2,
through a quantitative approach by evaluation survey, confirmed 47 of 49 indicators
from Phase 1. Finally, this study developed an instrument consisting of seven
dimensions and 47 indicators to measure 14.0 readiness from level 0 to 4 that reflects
readiness level ( O=not ready, 1=early readiness stage, 2=moderate readiness, 3=full
readiness. 4= already implemented). The improvement offered in this study on the
existing instrument for measuring 14.0 readiness is more comprehensive by
consolidating current instruments from the literature review, some other overseas
country standards, and significant feedback from industries struggling to adopt 14.0 in

a developing country such as Indonesia.
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ABSTRAK

Indonesia berada di tahap kesediaan Industri 4.0 (14.0) yang rendah di ASEAN dan
mempunyai instrumen INDI 4.0 (Indeks Kesediaan Industri 4.0 Indonesia) yang
kurang komprehensif dan tepat. Tinjauan awal mengesahkan, hanya 56.86%
responden bersetuju bahawa instrumen INDI 14.0 berupaya mengukur dengan tepat
kesediaan dalam industri pembuatan. Berbanding dengan instrumen 14.0 utama sedia
ada yang lain, INDI 4.0 tidak meliputi dimensi dan ciri 14.0 secara komprehensif.
Kajian ini bertujuan untuk membangunkan instrumen bagi mengukur kesediaan 14.0
dalam usaha untuk meningkatkan 14.0 di Indonesia, melalui pendekatan penyelidikan
kaedah campuran penerokaan dengan reka bentuk penyelidikan berbilang fasa. Untuk
mencapai objektif ini, pemerhatian awal dalam kajian ini mengenal pasti dimensi dan
indikator yang mewakili kesediaan 14.0 melalui kajian literatur dan dokumen,
membandingkan dengan instrumen INDI 4.0, kemudian mengesahkannya dengan
tinjauan penerokaan. Fasa 1 terdiri daripada pendekatan kualitatif melalui kaedah temu
bual, dan pemerhatian untuk meneroka dimensi dan penunjuk yang mewakili
kesediaan 14.0. Fasa ini berjaya mengenal pasti tujuh dimensi: Teknologi, Kitaran
hayat data, Penyelenggaraan pintar, Prinsip reka rentuk 14.0, Sumber manusia,
Perkilangan pintar dan Pengurusan. Tujuh dimensi ini dikelaskan kepada 49 penunjuk
kesediaan 14.0. Fasa 2, melalui pendekatan kuantitatif, melalui tinjauan penilaian,
mengesahkan 47 daripada 49 penunjuk daripada Fasa 1. Akhir sekali, kajian ini
membangunkan instrumen yang terdiri daripada tujuh dimensi dan 47 indikator untuk
mengukur kesediaan 14.0 dari tahap 0 hingga 4 yang menggambarkan tahap kesediaan
( O=tidak bersedia, 1=peringkat kesediaan awal, 2=kesediaan sederhana, 3=kesediaan
penuh. 4= sudah dilaksanakan). Penambahbaikan yang ditawarkan dalam kajian ini
terhadap instrumen sedia ada dalam mengukur kesediaan 14.0 adalah lebih menyeluruh
dengan menyatukan instrumen semasa daripada kajian literatur, beberapa piawaian
negara luar yang lain, dan maklum balas penting daripada industri yang bergelut untuk

mengadaptasi 14.0 di negara membangun seperti Indonesia.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

14.0, famously called the 14.0, was introduced in 2015 by Klaus Schwab, the Executive
Chairman of the World Economic Forum in Davos-Switzerland [1,2] At first, Industry
4.0 (14.0) originated in 2011 from the German government's high-tech strategy of
emphasizing manufacturing computerization. This initiative determined three main
components of 14.0, which are the Internet of Things (1oT), Cyber-Physical Systems
(CPS), and Smart Factories [3]. Almost all governments worldwide, both developed
and developing countries, have put the 14.0 on the national agenda to improve their
global competitiveness and increase investment in respective countries. They believe
that the 14.0 Concept is a strategy that becomes a platform for transformation and
innovation through technology in the 4th Industrial Revolution era in this disruptive
era.

Developed countries announced their national plan to adopt 14.0 earlier than
developing countries to support national competitiveness. This action plan aims to
secure a strong competitive position through technological innovation to enhance
productivity, efficiency, and competitiveness. Germany announced a strategic
initiative by issuing a high-technology 2020 action plan in November 2011, securing
a powerful competitive position through technological innovation [4]. China launched
an action plan to boost integrating informatization and industrialization in August 2013

[5].



This project purposed to explore the integration of informatization and
industrialization. It continued in 2015 by announcing the program Made in China in
2025 [6]. The United States developed a framework for revitalizing American
manufacturing in December 2009, then launched an Advanced Manufacturing
Partnership (AMP), ensuring American leadership in global manufacturing
competitiveness [3,7]. Likewise, other developed countries such as Canada, Europe,
Japan, and others are competing to maintain their competitive position by developing
their industrial transformation strategy.

In Southeast Asian Nations, Singapore ranks first in the policy launching
timeline of 14.0 initiatives (see Figure 1.1) [8]. As is known, Singapore is a group of
developed countries in economy, education, industry, and technology. Bloomberg
Innovation Index ranked Singapore fifth globally in the value-added manufacturing
category in 2017, competing with the USA, Germany, and China [9]. Singapore is also
the fourth largest exporter of high-tech goods globally, according to the World Trade
Organization [9]. So naturally, Singapore is moving faster in ASEAN to strengthen its
competitiveness towards the transformation of 14.0, followed by Thailand, Malaysia,

Vietnam, Indonesia, and the Philippines.

2011 2015 2018 2023
- Industry 4.0' 2011
- Advance stages
Advanced Manufacturing 2011 of g
Partnership (AMP) 2.0

implementation,

NP i R
* High Value Manufacturing 944 benefits visible

Zzlw Catapult (HVMC)'

Made in China 2025' 2014

I

:.: Manufacturing Innovation 3.0 2014
@ | Revitalization/Robotics Strategy 2015 —
(R sty 40 4.0) s B
— Implementation
= Thailand 4.0 2016 Stage
[ =9 Malaysia 4.0

I Vietnamese 4.0

Indonesian 4.0

il

M IE

. Philippines 4.0

Figure 1.1: Starting Points of Policy Launch Timeline of 14.0 Initiatives in ASEAN & Others [211]



Figure 1.1 presents the timeline's history of how Indonesia is too late to launch
a plan to adopt 14.0. As a developing country, Indonesia seems left behind in putting
the 14.0 as a national plan to improve competitiveness, as shown in Figure 1.1.
Officially, Indonesia announced The Roadmap of Making Indonesia 4.0 in April 2018
to devote a considerable effort into catching up with other countries and putting the
14.0 as a national plan to improve competitiveness [10,11]. In Southeast Asia, Figure
1.1 shows Indonesia is a part of the group of countries, with Malaysia, Vietnam, and
the Philippines categorized in the initial planning phase group in a low-rank position.
Indonesia’'s 14.0 readiness roadmap is left behind in Southeast Asia, compared to
Singapore, Thailand, Malaysia, and Vietnam, considering launching the policy
timeline. It was reflected by the lower rank of Indonesia's readiness score of 14.0.
Indonesia must improve its position and willingness to boost its competitiveness.

In the progress of 2023, for the implementation stage in Figure 1.1, Indonesia
appears to be a country that is slow in responding to 14.0 compared to other countries
in Southeast Asia. In the progress of plans for the development and implementation of
14.0 adoption in 2023, the United Nations, through UNCTAD (United Nations
Conference on Trade and Development), released a report ranking 166 countries in the
level of readiness to use frontier technology in Era 14.0 in the aspects of information
and communication technology readiness, industry, research and development, finance
and skills as shown in Table 1.1 (https://unctad.org/tir2023, UN Report 2023). This
rating reflects the readiness of ASEAN countries towards 14.0 because readiness in

adopting the leading technology parallel towards 14.0.


https://unctad.org/tir2023

Table 1.1: The Ranking of 166 Countries’ Readiness to Use Frontier Technologies

in the 14.0 Era Based on Important Dimensions (UNCTAD Report 2023)

Information &
ASEAN Countries Cczrn;(r:lsll:‘r;ilc;ag;[)i/on Industry DFZ ?/S;nggfr“t Finance | Skills
(ICT)

Singapore 7 4 17 17 8

Malaysia 30 7 28 16 64
Thailand 40 41 46 10 90
Brunei Darussalam 54 97 95 93 38
Vietnam 69 23 41 11 117
Philippine 94 3 52 80 79
Indonesia 102 47 50 97 107
Myanmar 132 101 107 118 143

In all fields, Table 1.1 shows Indonesia and Myanmar consistently in the group of

three or four countries at the lowest rank in ASEAN.. Table 1.2 shows the ranking
in ASEAN Countries.

Table 1.2: UNCTAD Innovation and Technology Report in Readiness to Use
Frontier Technologies in ASEAN Countries (UNCTAD, Report 2023)

No Name 2023 rank 2021 rank Change in rank

1 Singapore 3 5 2

2 Malaysia 32 31 -1

3 Thailand 49 46 -3

4 Philippines 54 44 -10

5 Viet Nam 62 66 4

6 Brunei Darussalam 69 69 +0
Indonesia 85 82 -3
Myanmar 133 121 -12




Table 1.2 presents Indonesia's position in ASEAN as the lowest rank with
Myanmar. Even compared to the previous year in 2021, it is still in the lowest rank.
It is parallelly reflected in 14.0 readiness in ASEAN because essential and
substantially applying frontier technology is about adopting 14.0.

Asian Development Bank has designed systematic indicators, namely the Global
Index of Digital Entrepreneurship Systems (GIDES). It aims to assess the state of
entrepreneurship across economies in the 14.0 era. This index measures the degree of
digitalization in society and the economy and how it supports the entrepreneurial
ecosystem. GIDES considers eight dimensions of the digital entrepreneurship
environment: culture, institutions, market conditions, infrastructure, human capital,
knowledge, finance, and networking, to contribute to index calculation, as shown in
Table 1.3. The results of this measurement, directly and indirectly, reflect the readiness
to adopt 14.0.

Table 1. 3: Global Index of Digital Entrepreneurship Systems (GIDES), Asian
Development Outlook 2022 [12]

GIDES

W2 oy a0 sere e 113 GIDES 2021
ASEAN out of 100 economies

1 Singapore 81.3 1 Leader

2 Malaysia 431 27 Catcher-up
3 Thailand 25.9 59 Laggard
4 Vietnam 23.1 63 Laggard
5 Indonesia 20.4 71 Laggard

6 Philippines 18.5 79 Tailender

Table 1.3 shows Indonesia and the Philippines have the lowest rank and score
in ASEAN for the Global Index of Digital Entrepreneurship Systems (GIDES). It
indicates that environmental quality is conducive to supporting digital transformation
and adopting 14.0. Indonesia left behind Singapore, Malaysia, Thailand, and Vietnam.
Asian Development Bank designed this Instrument to provide a strategy for
empowering entrepreneurship through digital transformation in 14.0. On the other
hand, the United Nations (UN), through the Economic and Social Commission for

Asia and the Pacific (ESCAPE), published a Digital Transformation Landscape Report



in July 2022. Indonesia again left behind Singapore, Malaysia, and Thailand but is

better in the ranks than the Philipines and Vietnam.

Table 1.4: Digital Transformation Index, UN-ESCAPE Report 2022 [13]

Ranks Country Grade
4 Singapore Special
31 Malaysia A

46 Thailand

54 Indonesia

58 Philippines

| W ||

63 Vietnam

Table 1.4 shows the ranks and grade ASEAN countries where Indonesia is in a
low rank and Grade B besides Philipines and Vietnam. Indonesia needs to work hard
toward digital transformation in the 14.0 era by improving its rank position to catch up
with other countries in ASEAN, such as Singapore, Malaysia, and Thailand. This
situation for Indonesia is an alarm to improve 14.0 transformation readiness as soon as
possible because 14.0 is a concept to boost competitive advantage through innovation
and technology.

The Indonesian Ministry of Industry stated that the adoption of 14.0 is to
accelerate Indonesia's 2045 vision to become one of the countries with high income
and Gross Domestic Product (GDP), the top 10 economies in the world by 2030 with
the achievement of 10% Net Export contribution to GDP by regaining net export
position, double productivity from 2018 by enhancing output while managing cost,
and 2% of R&D spending share to GDP by building local innovation capabilities [8].
It motivated the Indonesian government to implement 14.0, especially in the
manufacturing industry, which makes one of the most significant contributions to
GDP.

For the manufacturing industry, 14.0 is vital for a long-term strategy to increase
productivity and efficiency through empowering technology to increase
competitiveness. It is in line with the vision of 14.0, which was first proclaimed in
Germany that productivity, efficiency, and competitiveness could be achieved by
enabling employees to control, manage and configure a network of intelligent

manufacturing resources and manufacturing steps based on situations and targets



flexibly, employees will be freed from doing routine tasks, allowing them to focus on
creative, value-added activities. As such, they will retain a key role, particularly in
quality assurance. At the same time, flexible working conditions will allow for an
excellent match between employees' work and personal needs [3]. In other words, 14.0
is the concept of technological transformation and other resources to help the industry
be more productive, agile, and efficient [14]

In adopting 14.0, The Government proposed Indonesia Making 4.0 by
developing the Instrument of Indonesia 14.0 Readiness Index to measure the industry
readiness to adopt 14.0 [10]. This project involves academics, practitioners, industry
professionals, researchers, experts, and leading global consultants, such as McKinsey
and The Fraunhofer Institute. The fundamental aspects of this instrument have specific

assessments in five dimensions as the primary measure for assessing 14.0 readiness.

Management and Organization People & Culture
Non-Technology | * Leadership and Startegy + Competence Developement
Criteria * Investment for Adopting 14.0 * Culture
* Innovation Policy * Openness to Change
Product & Services
Services based on data
___________________________________________________ +  Smart Product
+  Product Customization
Technology Factory Operation
Technology * Cyber Security * Data Storing & Sharing
Criteria * Connectivity * Smart Logistic
* Smart Machines * Autonomy process
+ Digitization * Smart Maintenance

Figure 1.2: The Five Dimensions of the Indonesia 14.0 Readiness Instrument [10]

Figure 1.2 shows the INDI 4.0 structure comprising five dimensions (factory
operation, technology, management, organization, people, culture, products, and
services). It applies nationally to five priority industry sectors: automotive, textiles,
electronics, chemicals, and foods. The criteria levels in Indonesia 14.0 Readiness

Instrument are from level 0 to 4, meaning O=not ready, 1=early readiness,

2=intermediate readiness, 3=mature readiness, and 4=implemented. In initial
observation, The Government of Indonesia first applied Figure 1.2: The Five
Dimensions of the Indonesia 14.0 Readiness Instrument to some manufacturers to

obtain knowledge of the current 14.0 readiness. Figure 1.3 shows the readiness levels



of some manufacturers in the initial Indonesia 14.0 Readiness Instrument project in
2018.

Management & organization: 1.75

Factory operation: 2.17 3

2 People & culture:1.96

Technology: 1.76 Products & services: 2.37

Figure 1.3: The Initial Results of the Assessment Using Indonesia 14.0 Readiness

Instrument [10]

In general, Figure 1.3 reflects that the readiness of industries in Indonesia to transform
towards 14.0 is at a low-level score with a total average score of 2.00 (scale from 0.00
to 4.00). This readiness level was assessed at the beginning of the 14.0 project started.
The Indonesia 14.0 Readiness Instrument assessment involved only 25 companies
selected by the government to be applied at the start of the project. The government
performed this first assessment as an initial observation to determine the extent to
which the adoption of 14.0 occurred in the national industry as an initial policy plan.

Until 2022, the Government has conducted an 14.0 assessment of 903 companies [15].

8.42% (76 Companies with a readiness level
have achieved Maturity Readiness and
Implemented or score > 3.40, scale 0.00 - 4.00)

91.58% (827 Companies with a
readiness level below Maturity
Readiness or score < 3.40, scale 0.00 -
4.00)

Figure 1. 4: Number of Companies Assessed 14.0 Readiness in Indonesia [15]
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