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Abstract

Background and objective: Over the past decade, Indonesian telecommunication market has enjoyed a steady growth by over than 30%
per year. However, all of the cellphone and smartphone companies are foreign company and there is no local company. Therefore, this
paper purports to analyze the current telecommunication industry development in Indonesia and how to elevate it for further enhance-
ment.

Materials and Methods: This article firstly reviewed the theory of triple helix model type of collaboration among university, industry,
and government. Secondly, analyzed how to elevate it in order to foster Indonesian telecommunication industry. Finally, it gives some
suggestions for further triple helix model implementation in Indonesia.

Results: The steps to implement triple helix model of collaboration in Indonesia are (1) improving facilities and quality of the academic
research, developing a collaboration that focuses on the applied science transfer, developing a product that is appropriate to the market
needs, and (2) developing new hardware and software business spin-off. During the trilateral collaboration, evaluation is continuously
based on some indicators, such as the number of patents, customer satisfaction with the products, and the number of new business units.
Conclusions: The triple helix model of innovation has become salient in the development of Indonesian telecommunication industry.
Readiness of Indonesia to implement knowledge-based economy development needs to be improved through human resource develop-

ment, research facility enhancement, and by encouraging industry and governments’ participation in basic research and education.
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1. Introduction

According to Global Media Intelligence Report [1] in 2015, there
were 55 million Indonesian smartphone users and this number will
keep growing by 37.1% annually. It was also estimated that the
number of Indonesian smartphone users will reach 65.2, 74.9, and
83.5 million in 2016, 2017, and 2018, respectively. An enormous
number of consumers encouraged so many mobile phone manu-
facturers to target Indonesian market. Three major mobile phone
manufacturers operating in Indonesia are Samsung, OPPO, and
ASUS. All of them are multinational companies and there are no
local manufacturers which are ready to take the opportunity of this
potential market.

According to the regulation of Ministry of Industry of Republic
Indonesia No 68 Year 2015, government’s strategies to develop
the telecommunication industry are (1) encouraging mobile phone
manufacturers to build their factories in Indonesia, (2) increasing
the local content of hardware and software by at least 30%, (3)
charging tax 5-15% for the imported components.

Government regulations that support the development of tele-
communication industry should be followed by the collaboration
among government, industry, and university to optimize all re-
sources. Experience of the developed countries in developing
science-based industry by optimizing the cooperation among three

sectors, namely Samsung in South Korea, Asus in Taiwan, Silicon
Valley industrial area in the United States, and vaccines industry
in Canada can be adopted in Indonesia. This paper aims to review
the triple helix model of collaboration theory and how to imple-
ment it to foster the development of Indonesian telecommunica-
tion industry.

2. Method

This article firstly reviewed the theory of triple helix model type
of collaboration among university, industry, and government. This
theory was first published in the 1990s by Etzkowitz and
Leydesdorff. Secondly, this article analyzed the current develop-
ment of Indonesian telecommunication industry based on the indi-
cators of collaboration between university, government, and in-
dustry. Finally, it gives some suggestions for further triple helix
model implementation, especially on telecommunication industry
development in Indonesia.

2.1. Triple helix theory for interdisciplinary collabora-
tion
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2.1.1. The definitions of triple helix theory

The triple helix is a model of relationship among government,
industry, and university to capitalize knowledge in order to pursue
new knowledge, innovation, and economic development [2, 3, 4].
This model is inherently rooted in the increasingly important role
of university in the transition from an industrial economy to a
knowledge-based economy [5]. In the knowledge-based society,
there is a changing relation among university, industry, and gov-
ernment from one-way knowledge transfer to an interactive model
of knowledge transfer among institutions which contribute to the
ongoing innovative processes of creation, acquisition, and transfer
[6]. Innovation is understood as a subsequent outcome from a
multifarious and dynamic process in the relation among science,
technology, research and development of three sectors in a spiral
of endless transitions [7]. The triple helix represents not only the
multiple reciprocal relationships among university, industry, and
government, but also the internal transformation within three insti-
tutions [7]. These activities create an intersection where the actors
can partially substitute and take others’ role and/or generate new
institutional formats [8, 9]. For instance, the university takes a part
of the industrial role to creating small innovative companies, in-
dustry partially takes university’s role to conduct their own re-
search and training centers, and government might become a ven-
ture capitalist through some incentive programs [7, 8]. Moreover,
new organization arises from the intersection among three ele-
ments like new firms, science parks, inter-university research cen-
ters, and the networked universities [10].

The triple helix process of knowledge capitalization consists of
three phases [7]. The first phase of the triple helix model is an
internal transformation of each institution, such as the develop-
ment of strategic cooperation among companies or an alliance by
universities. The second phase is influence of one sphere upon
another. Furthermore, third phase is formation of new trilateral
joint networks and organizations from the interaction among three
helices. The newly formed institution comes up with new ideas
and formats to generate high-tech-based economy development
[7].

Synthetically, it can be concluded that triple helix model is a dy-
namic interaction among public sectors, private sectors, and aca-
demia to generate and commercialize new innovative products
through the development of new institutions/firms in order to pur-
sue knowledge-based economic growth. Their interactions may go
through four stages. First, the internal environment of each institu-
tional sphere is transformed into a better condition. Second, the
sectors exert influence on one another. Third, an organization is
created based on the overlapping relationship among university,
industry, and government. Lastly, an entrepreneurial dynamic is
formed through seamless interactions within and among three
sectors.

2.1.2. The functions of triple helix model

The main function of Triple Helix model is to generate, diffuse,
utilize, and commercialize knowledge and innovation [4]. It might
be in form of a science park, business incubator, joint research,
new firm, business incubator, or knowledge transfers [10].

Another function of Triple Helix model is to create an innovative
regional area. There are three steps to realize this goal, namely
knowledge space, consensus space, and innovation space [7]. The
first step is the creation of “knowledge space” or concentration of
related R&D activities in a local area. The existence of such “re-
ticulated” agglomerations has been identified as a precursor to
knowledge-based regional economic development [11]. It under-
lies the development of research projects and new technology-
related businesses in areas of the society which had not previously
had this potency. Moreover, the second stage is “consensus space”,
a venue that brings together people from university, government,
and industry to generate new strategies and ideas. The Consensus
space encompasses the activities that bring together three institu-
tions to discuss and evaluate proposals, exchange resources, and

promote joint projects [12]. Lastly, the third stage is “innovation
space”, a new organizational mechanism that attempts to realize
the goals articulated in the consensus space [7]. Innovation space
comprehends activities of the individuals and hybrid organizations
towards the development of new innovative firms [12]. Moreover,
this area attracts the innovative talents and intellectual potency
from elsewhere, enhancing the competitiveness of region and
country. The formation of these Spaces is conceptualized as the
result of the interaction among university, industry and govern-
ment spheres. Once the spaces are formed, they interact with each
other in a continuous transition that occurs in different directions
as a nonlinear process [12].

Synthetically, it can be concluded that the function of triple helix
is to create, diffuse, utilize, and commercialize knowledge and
innovation through the creation of innovative environments.

2.1.3. The relationship among triple helix components

The relationship among university, industry, and government in
the triple helix model includes technology transfer or acquisition,
collaboration and conflict moderation, collaborative leadership,
substitution and networking [9]. These relationships reflect the
inducing change, evolutionary social and economic mechanisms at
work in Triple Helix interactions [12].

Technology transfer is an important activity in the triple helix
model in which the university increasingly produces and transfers
new innovative technology to other institutions [9]. Furthermore,
collaboration and conflict moderation are dynamic relationships
arising in the changing nature of work, workplace, and organiza-
tions among three sectors and their personals [9]. Moreover, col-
laborative leadership is an integral part of collaboration and con-
flict moderation capacity. The leader plays a key role in order to
bridge gaps, generate consensus and balance conflict of interest,
and integrate skills among components of triple helix [9].
Additionally, substitution is the type of interactions when another
component in the triple helix is weak and needs to be supported or
replaced9. For instance, the industry takes the role of university in
generating proprietary education for the society (e.g. Pixar Uni-
versity, Apple University, and Cisco networking academy). An-
other type of the dynamic relationship among three sectors is net-
working. Networking is the middle way between the loose cou-
pling of markets interactions and the tight relationships of hierar-
chical structures [9].

2.1.4. The role of government, industry and university in the
triple helix model

Triple helix model enforces the contribution of university, gov-
ernment, and industry in their trilateral interactions. In addition to
cooperation among three institutions, they have to maintain their
primary function to produce maximum output. The role of gov-
ernment is to be responsible for policies, laws, and information
network [10]. Moreover, the government acts to increase invest-
ment in basic research, strengthen its financial aid for education,
and invest in products commercialization [13]. The government
also functions to enhance cooperation between the demand for
knowledge and innovation (industry) and the supply of knowledge
and innovation (universities), and provide an excellent location for
the new innovative area development [14].

Furthermore, the university plays its role to provide human re-
source, scientific finding, technology inventions, and business
spin-offs/starts-up [10]. The university should take the role to
standardize terms in the sponsored research and patent application,
share research facilities for others, recruit top-notch entrepreneurs
to inspire their students in starting a business, and provide product
commercialization opportunities for the post-doctoral researchers
[13]. Moreover, in the Triple Helix concept, universities are ex-
pected to keep enhancing their knowledge, so it will meet the need
of local industry [14].

Afterward, industry acts to manage goods, tax, R&D investment,
and venture capital [10]. The industry also acts to invest in early
stage funds, gives suggestions on industrial needs, and joint indus-
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try consortia [13]. Moreover, in the Triple Helix concept, the in-
dustry has a role in demanding knowledge, innovation, and skillful
people, and contributing to education in the universities, by
providing fund, lecturers, or internships [14].

Synthetically, it can be concluded that government is responsible
for policies, laws, information network, increasing investment in
basic research, providing financial aid for education, product
commercialization, and providing an excellent location for the
innovative area development. The university acts to provide hu-
man resource, scientific finding, technology inventions, and busi-
ness spin-off/start-up, share research facilities, and conduct re-
search that is needed by the local industry. Moreover, the industry
plays a role in managing goods, tax, and R&D investment, invest-
ing in the early stage of research, providing the information of
industry needs, and supporting educational system at university.

3. Results

3.1. Framework of implementing triple helix for tele-
communication industry in Indonesia
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Fig. 1: Implementing triple helix for telecommunication industry devel-
opment in Indonesia

3.1.1. Preparation (Identifying and motivating the relevant
stakeholders)

Table 1: Analysis of current situation in three institutions

Number of Patents: 1) 11 patents in World Intellectual
Property Organization (2013); 2) 8,023 patents in
Indonesia (2014), only 10% filed by the citizens of
Indonesia.

Stakeholders Analysis

Policies to support the telecommunication industry
development are 1) Regulation of Trade Minister No.
82 Year 2012 concerning the provision of imported
mobile phones, handheld computers, and tablets; 2)
Regulation of Trade Minister No. 69 Year 2014 on the
procedures for calculating the value of domestic com-
ponent level electronic and telematic industry; 3)
Regulation of Ministry of Communication and Infor-
matics No. 27 Year 2015 concerning the technical
requirements of the equipment and/or LTE technology
based on telecommunication equipment standard (DCL
at least 30%) on 1 January 2017

The budget allocation for research and development is
0.08% of GDP (Minimum 2% of GDP)

There is a long duration for the patent processing (3 to

6 years)

There are 16 telecommunication industries

Almost all industries are the trading or product-
assembling companies from other countries

There is no telecommunication industry to propose
patents

Research quality (57th rank of 239 countries on inter-
national scientific publication in Schimagojr)

Government

Industry

University

The current situation in three institutions might be development
reviewed and analyzed through some indicators in the preparation
stage. Readiness of government is measured through policies and
laws which support the telecommunication industry, budget allo-
cation for the research and development, and patent application.
Number and activity in the telecommunication industry are meas-
ured through analysis. Moreover, the university is measured par-
ticularly through its human resources capability on research and
laboratories facility.

Government support on telecommunication industry development
(Table 1) shows that there are some policies and regulations to
force the companies in building their factories in Indonesia and
increasing the local content for each product. Forcing the industry
to build its facilities in Indonesia will create more job opportunity
for the youngster and local content enhancement will stimulate the
research and development activities of the academia and creation
of new start-off business. Moreover, readiness of industry (Table
1) is analyzed through its trading and manufacturing on telecom-
munication products, including hardware and software. When
more products are created, manufactured, and assembled in Indo-
nesia, telecommunication industry development is also improved.
In addition, capability of university to drive the collaboration is
mainly measured through its research activities, the number of
researchers who are able to conduct high-quality research and
publish it in the international journal, and on its research facilities.
The data (Table 1) shows that Indonesian researcher needs to im-
prove its research activity and quality based on the number of
international publication (57th rank of 293 countries) and patent
application (11 patent applications in 2013).

3.1.2. Initiation (Setting the objectives and project scope)

Preparation phase is followed by initiation stage; one of three
institutions takes the lead to initiate the collaboration and set up its
goal in the future. There are two main objectives of the triple helix
trilateral collaboration, namely technology transfers, new business
spin-off, and innovative area development. Based on reviews and
analyses of all three sectors’ performance in Indonesia (Table 1),
the cooperation will focus on technology transfers from university
to industry and new business development. Technology transfers
will stimulate the university and academia to produce innovative
products for telecommunication industry based on the need of
industry and consumer. On the other hand, new business devel-
opment is the impact of telecommunication industry growth
through software and hardware generation to support the existing
companies.

Triple helix model of collaboration expects the university to act as
the leading sector among three institutions. However, the universi-
ty’s performance on research and international publication (table
1) shows that university lacks strength to lead the collaboration;
their position can be replaced by the government initially. The
government facilitates other two sectors to collaborate together to
develop Indonesian telecommunication industry.

Some institutions which are invited to organize the collaboration
can be derived from the existing telecommunication companies
(Table 2) and the university which has electronics and information
technology departments. In addition, university which will be
invited to join the collaboration should be based on their research-
ers’ performance and laboratory resources (Table 3). Based on the
analyses of scientific publication and number of patents, the gov-
ernment has to allocate more budgets for the development of in-
frastructure and laboratory facilities to improve the research quali-
ty and its innovative products.
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Table 2: Product and production capacity of Indonesian telecommunica-
tion companies

Company Product Annual pro-
duction ca-
pacity
PT. Hartono Istana Teknologi Polytron 500,000
PT. Aries Indo Global Evercoss 1,200,000
PT. Arga Mas Lestari Advan 500,000
PT. Tera Data Indonusa Axioo 300,000
PT. Maju Express Indonesia Mito 625,000
PT. Sinar Bintang Nusantara Gosco 400,000
PT. Supertone SPC 600,000
PT. Zhou International AsiaFone 600,000
PT. Samsung Indonesia Samsung 14,400,000
PT. Oppo Indonesia Electronics Oppo 1,200,000
PT. Hair Electrical Appliances Indo- Haier 1,000,000
nesia
PT. Huawei (PT. Panggung Electri- Huawei 500,000
cal Citra Buana)
PT. Smartfren Telecom Smartfren 350,000
PT. ZTE (PT. Panggung Electrical Bolt 350,000
Citra Buana)
PT. Tridarma Kencana (PT. Lenovo Lenovo 350,000
Indonesia)
PT. Satnusa Persada & PT. Tata Ivo 250,000

Sarana Mandiri
Source: CNN Indonesia (2015)

Table 3: Rank of Indonesian university based on National Accreditation
(NA), world university rankings (QS), Time Higher Education (THE), and
Webometrics ranking of World Universities (WM) 2015/2016

University NA QS THE WM
University of Indonesia A 358 601+ 909
Institute of Technology Ban- A 431+ 819
dung
Gadjah Mada University A 551+ 781
Airlangga University A 700+ 1,440
Bogor Agricultural University A 700+ 1,554
Diponegoro University A 700+ 1,528
Institut Teknologi Sepuluh A 700+ 1,887
Nopember
Muhammadiyah University of B 700+ 3,547
Surakarta
Brawijaya University A 700+ 1,517

Source: www.ban-pt-universitas.com
3.1.3. Implementation

Most of managers invest a lot of their time on setting up their goal
and strategy to achieve it, but implementing and realizing it are
really important [15]. In the implementation phase, each institu-
tion sends a representative to collaborate. The representatives
must have a strong desire and motivation to develop and improve
Indonesian telecommunication industry. During the process, ob-
stacles are expected to be resolved through good cooperation
among three sectors. The industry provides information about
condition of telecommunication market in Indonesia and practical
experience in assembling and trading mobile phones in Indonesia.
Reciprocally, the role of universities is to conduct high-quality
research and produce innovative products as needed by consum-
ers. Mutually, the government acts to assist the laboratory facili-
ties development in universities, facilitate the patent application,
and give some incentives for both industry and university.

3.1.3. Evaluation

Evaluation is an assessment of project or program performance
focus on its achievement and effectiveness as an integral part of

strategic planning [16]. Triple helix on telecommunication indus-
try development in Indonesia will be implemented based on some
indicators resulting from the trilateral cooperation among universi-
ty, industry, and government. In the early stages of collaboration,
its indicator can be observed from researchers’ ability to conduct
high-quality research and produce innovative products in accord-
ance with the market appeals. At this stage, the output is focused
on technology transfer from the academia to industry by creating
innovative products that can be accepted by the consumers. Dur-
ing the creation of innovative product, government assists re-
searcher and industry to pursue the patent or copyright, so it will
give those benefits in the future. This success story is expected to
inspire other researchers to be more productive.

The next step is to create the new telecommunication industry and
firm. It can be focused on the manufacturer of components for
mobile phones and software development. Finally, the collabora-
tion among university, industry, and government enormously fos-
ters Indonesian telecommunication industry to use more local
contents and resources, be more productive, and support the eco-
nomic growth in advance.

Table 4: Indicators of achievement in each phase

Indicator

Improving the quality of academia and laboratory facil-
ities
Technology transfers
Number of patents
Customer satisfaction with the products
Technology transfer
Number of patents
Customer satisfaction with the products
Business spin-off

Phase
Phase 1

Phase 2

4. Discussion

The development of Indonesian telecommunications industry can
be improved through the collaboration among government, indus-
try, and university. It should be implemented from four stages,
namely preparation, initiation, implementation, and evaluation.
Reviewing and analyzing the current condition of each institution
in collaboration are the first steps in preparation stage. Second
stage, initiation, aims to find out the priority of each institution
within relation in the collaboration according to the analysis. Then
it should be ready to start working, practicing, and achieving the
developmental plan of improving collaboration from previous
stage accordingly. Evaluation of results and efforts aims to deter-
mine and fix the significance, value, or its condition with the indi-
cators at the conclusion of collaboration model.

Based on the analysis of university’s performance on scientific
publication and number of patents, it can be concluded that there
is a lack of university's readiness to participate in the innovative
research production, particularly in telecommunication industry.
This conclusion in line with Bappenas [17] report which revealed
that Science Techno Park (STP), as one form of triple helix im-
plementation in Indonesia, unable to achieve optimal outcome to
improve the number of intellectual property (IP) and new innova-
tive products in Indonesia.

The government needs to improve quality of human resource and
laboratory facility, encourage high-quality research, and produce
innovative products as required by consumers. The government
might improve quality of human resource by providing scholar-
ships to study abroad, particularly to countries with practical expe-
rience in the development of a knowledge-based industry. Previ-
ous studies exposed that educational achievement is a primary
determining factor of nation’s global competitiveness [18,19].
Educational attainment combine with the direct experience in the
develop countries will further stimulate students from Indonesia to
learn how to implement knowledge-based economy.

Moreover, industries should support the university's ability to
create marketable products by providing input based on their em-
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pirical experience on product development. Inputs from industry
will give more accurate information for the academia to conduct
high-quality research and produce new innovative products.
Through open communication among industry, university, and
government, the entire technology transfer industry can mutually
benefit all the institutions [20].

5. Conclusion

The triple helix model of innovation appeals for extensive collabo-
ration among university, industry, and government. This model
has become salient in the development of Indonesian telecommu-
nication industry. Readiness of Indonesia to implement
knowledge-based economy development needs to be improved
because of the research institutions’ capability to produce innova-
tive products needs further encouragement, the number of domes-
tic telecommunication industries is not adequate, and government
regulations do not fully support the development of the telecom-
munication industry in the country. It might be improved through
human resource development, research facility enhancement, and
by encouraging industry and governments’ participation in basic
research and education.
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