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Abstract— As a developing country, Indonesia's economy
continue to increase and even have entered into part of the G-
20. However the position of the Indonesian economy is still at
the level of efficiency-driven economy and still hampered to be
innovation-driven economy. So it is still difficult for Indonesia
to become a developed country. Based on the score of the
Global Competitiveness Index, the main obstacle factor is labor
market efficiency associated with labor and technological
readiness associated with the use of technological innovations
in the industry. Studies have shown that the main problem that
causes the low value of these two factors is the lack of a
innovation culture in the educated labor force, as a result of the
lack of facilities development. This article offers a center of
innovation as a facility to develop innovative ideas that will
strengthen the innovation culture. The innovation center will
be a system that works to cultivate innovation ideas into a main
product innovation based business. Through an innovation
culture, an innovation center is expected to be formed, so that
people can participate more in realizing the vision of Indonesia
in 2025, "Creating an independent Indonesian society,
progressive, just and prosperous” in accordance with the
MP3EI.

Index Terms—Indonesia Vision 2025, Innovation Center,
Innovation Culture

I. INTRODUCTION

In 2012 the position of the Indonesian economy is 16"
order in the world and make Indonesia become one of the
G-20. In 2013-2014, the Global Competitiveness Index
score of Indonesia was the 38" of 148 countries [1]. The
potential is greatly assist Indonesia in realizing the vision of
Indonesia in 2025 according to the Master Plan for the
Acceleration and Expansion of Indonesian Economic
Development, "Creating an independent Indonesian society,
progressive, just and prosperous”. Nevertheless, the score
which has been obtained by Indonesian is still far when
compared with other countries like Japan, which is in the
3rd position of the world [2].

Indonesia as the country with the 4™ largest population in
the world has a variety of natural resources that can be
utilized [3]. But the wealth of natural resources owned by
Indonesia has not been able to bring the Indonesian
economy in the top ranks of the world. It because the
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Indonesian, in general, only sell raw products of natural
resources without being processed to create a dozen or ten
times value added product. For the example, bauxite has 30
times value added when it is processed to be aluminum [1].

The main obstacle owned by the Indonesian producers in
providing value-added products is low initiative to innovate
technology. The process in transforming raw materials into
value-added products requires the support of variety factors
including technological factors and human resources. While
until now the quality of the human resources in Indonesia is
still relatively low when compared with other countries
based on the Global Competitiveness Index.

According to the World Economic Forum, Efficiency
Enhancers score which is one part of the assessment of the
Global Competitiveness Index, Indonesia ranks 52 out of
148 countries for the years 2013-2014. In the efficiency
enhancers there are some score pillars. Two of them are
technology readiness and labor market efficiency, which the
score is cannot be proud, that is the 75" and 103" of 148
countries. This shows that the technology and efficiency of
the workforce in Indonesia is still low that impact on the
lack of economic activity efficiency level in Indonesia.

The use of technology and innovation plays an important
role in creating good and advanced economic conditions.
Utilization of natural resources is not just exploit and do
reselling, but through the processing to generate added
value.

Currently the Indonesian economy still has many
problems, especially in the field of technology innovation.
To support the advancement of technological innovation,
there are some problems that can be formulated. The
problems are constraint in the growth of technology
innovation culture and proposals that can be implemented to
support the growth of technological innovation culture. This
article aims to find out the problems that impede technology
innovation culture and provide recommendations that can be
implemented to support technology innovation culture.

A case study is defined in this article. Development of
electric vehicle program in a national consortium in
Indonesia will be used as the case study. Sebelas Maret
University (UNS) as a member of national consortium in
developing the national electric car (Mobil Listrik Nasional,
will be called as Molina) has create numerous of technology
in electric vehicle (EV) [4 — 5]. Some of technology is ready
to enter the market. Thus some commercialization system
studies have been conducted [6 — 7]. But in a product
lifecycle those technology will face a decline phase if there
is no continue innovation. So that this article will conducts a
study about the innovation culture and the way to develop it.
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Il. THEORETICAL STUDY

A. Technology and Innovation Culture

Etymologically technology derived from the word
"techne" which means a circuit associated with the
manufacture of an object or principles or methods and art
[8]. According to Mitchell F. Rice, technology is the latest
knowledge from expertise, knowledge, and practices in the
production, consumption and distribution of products and
services in the development [9]. Meanwhile, according to
Indonesian dictionary, technology means to overall things
that provide tools necessary for the survival and comfort of
human life [10].

In his book [9] illustrates that the technology consists of
three parts, namely knowledge, abilities, and practices. The
third section has an output in the development, production,
distribution, consumption, and service. Of the outputs,
everything boils down to economic growth as shown in
Figure 1.

The basic concept of engineering began to blaze in the
Stone Age when man began to build the ancient buildings of
stone. Then since the time humans use more metal or
engineering techniques in their daily lives through the
discovery of metal processing techniques. This age is often
called as the beginning of the technological age [11]. Since
the 17th century technology has a very fast growing time
that is signed by the patented steam engine by James Watt in
1785 [11]. Large manufacturing companies began to emerge
and began to produce large and heavy items. At this time the
industrial revolution began to appear which originated in
England [9].

The industrial revolution has changed the direction of the
technology development to become sophisticated and
rapidly increasing. In the 1990s and information
communication technology developed by leaps and bounds.
Even the mobile wireless communication devices undergo a
drastic change from 1990 to 2000 [12]. Entering the 20th
century, many technologies developed in the digital
engineering and industrial automation field. Holographic
technology and teleportation have been found [13].

The changes and developments in technology and
equipment used by humans indicate continued growth in
technology. Technology growth is influenced by natural
resources, science, and cultural and social environment
factors that is constantly changing and is also influenced by
the growth of technology [9]. These factors make people
think to make new breakthroughs in order to adjust to
changing conditions. ldeas or breakthroughs are called with
the technology innovation idea. According to Indonesian
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dictionary, innovation means new discovery of existing or
previously known. In addition to solving existing problems,
technology innovation also aims to improve the well-being
that is based on social culture, natural resources,
environment and research and development [9].

Tahid and Nurcahyanie in his book mention that the
development or technology innovation will have an impact
on the economic growth of a country. If the technology
innovation is well done, it will create significant economic
growth. Figure 2 shows that the economic growth will
attract the attention of other countries to adopt the
technology [9].

B. Innovation Facility

One of the main strategies of MP3EI is strengthening
human resources and national science and technology
capabilities. This is due to the importance of product
innovation to support economic growth in the era of
knowledge-based economy, so that the Indonesian economy
should be encouraged to become innovation-based economy
(innovation-driven) [3].

Innovation initiatives: 1-747 is a key driver of economic
transformation process changes into innovation-based
economy. The process requires 1 percent fund of GDP and
will continue increasing. Implementation is done through 7
step improvement innovation ecosystem, while the process
is carried out with 4 vehicle acceleration of economic
growth. So 7 Indonesian Vision 2025 targets in the field of
human resources and science and technology can be
achieved [3]. Table 1 contains a more detailed explanation
about innovation initiatives: 1-747.

To support innovation initiatives: 1-747 it is necessary to
strengthen the operation of the national innovation system.
Strengthening the national innovation system or SINas
involve government as regulator, facilitator and catalyst,
business entity as invention user and research institutions /
universities as inventors. The Government provides support
in the form of fiscal incentives and funds research to various
parties who perform the invention and use of the invention
in the field of technology industry [3]. Incentivize to
research conducted by various parties to develop innovative
products are divided into four types of research , they are
Basic Research, Applied Research, Science and Technology
Research Capacity Production System (KP), and Research
Diffusion and Utilization Technology (DF) [14].
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Figure 2. Effect of Technology
Source: [9]
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TABLE 1
INNOVATION INITIATIVE: 1-747

PRESIDENT'S INITIATIVE: 1 - 747

steps of innowvation

7 system

improvement

%% of GDP per
year

1

4_ economic growth

modes of objectives of
7 Indonesia’s Vision

acceleration 2025

To support innowvation 1. Introduce incentive and 1. Basic industries 1. Increase IPR from
program through 747 regulation system 2. Creative industry researchers and industries
scheme, R&D Furnd 2. Improve the quality and 3. Local capacity based 2. Improwve the infrastructure
which is around 1%& Fflexibility of HR industry of S&T parks
GDP until 2014 is movement 4. Strategic industry 3. Achieve self sufficiency for
needed. 3. Develop innowvation sustainable food,
centers medicine, energy, clean
The increase in R&D q. Develop regional water
fund can be realized innowation clusters 4. Doubled the export for
gradually based on 5. Enhance researcher’s creative industry products
government’s capacity remuneration system 5. Increase the number of
and also SOEs and [SH Develop R&D superior products and
private participation infrastructure improve industrialwvalue
7. Develop research added of all regions
funding system and 6. Achieve self sufficiency
management form in products and
system for defense,
transportation and ICT
industries
7. Achieving sustainable
economic growth,
equitable property and
strengthen NKR
On 25 April 2012, has signed the Joint Regulation of the  get their IPR.
Minister of Research and Technology and Minister of Home
Affairs No. 03 of 2012 and No. 36 of 2012 on Strengthening I1l. MetHopoLoGY

Regional Innovation Systems (SIDA). According to the
Deputy of the Ministry of Science and Technology
Institutional Research and Technology, the purpose of
strengthening SIDA is to increase the capacity of local
governments, regional competitiveness, and support the
implementation of MP3EI 2011-2025, in accordance with
Presidential Decree No. 32 of 2011. Strengthening Regional
Innovation System is supported by the presence of most
large organizations Research and Development Agency
(BPPD) or other entity that has the same function [15].

The innovation center is one of the 7 step improvement
innovation system contained in innovation initiatives: 1-747.
Step 3 of 7 steps to improve the innovation system is the
development of innovation centers to support SMEs [3].
According to the Agency for the Assessment and
Application of Technology (BPPT), the center of innovation
is an organization or organizational unit that functions as a
node, hub or gateway of a network of partners who provide
services to develop innovative businesses, particularly
SMEs.

C. Intellectual Property Rights (IPR)

Intellectual property rights are the exclusive rights
granted by the government of the results obtained from
human intellectual activity and as a sign that is used in
business activities, intangible and economic value. IPR is a
form of tribute to the innovators of the work, which will
motivate others to join work [16]. IPRs are also expected to
encourage SME entrepreneurs to create and make an
innovation in product, production technology and
management [17].

Intellectual Property Rights consists of two general
forms; they are Copyright and Industrial Property Rights.
Industrial property includes patents, industrial design,
trademark and trade secrets. Institute for Research and
Community  Services (LPPM) UNS through IPR
Management Services Unit (ULP HKI) provide facilities to
the academic community UNS who have innovative work to
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This article is preceded by studying the literature on
theories and concepts related to the themes discussed. They
were the technology and innovation culture, innovation
means in Indonesia and Intellectual Property Rights.
Articles continued to identify issues related to knowledge-
based economy or innovation in Indonesia. Identification of
innovation-based economic problems in Indonesia made
more deeply about the lack of innovation initiatives in
Indonesia. After the problems are found, an innovation
center is proposed to develop an innovation culture as the
solving. The last step in writing this paper is to make
conclusions to answer the purpose of the study and provide
recommendations for the better system. Figure 3 shows the
methodology used in this paper.

IV. RESULT AND ANALYSIS

A. Identification of Indonesia Economy Position

Although there is a grouping of developed countries and
developing countries, global economic competition involve
all countries without exception that resulting concept of
global competition. Each country has a value of each
competition called the Global Competitiveness Index. The
Global Competitiveness Index consists of three key
consisting of basic requirements, efficiency enhancers and
innovation and sophistication factors. Each key is composed
of 12 pillars. In 2013-2014, the Global Competitiveness
Index of Indonesia was the 38™ of 148 countries in the
world. Basic requirements Indonesia is in position 45™,
efficiency enhancers are in position 52" and innovation and
sophistication factors are in position 33" of 148 countries in
the world [18].

Until now, Indonesia is in the 2nd stage of economic
development, namely the efficiency-driven. Countries that
are on the stage should streamline the production process
and improve product quality by the due to high increasing
wage demand, but the prices of the sell product are not
allowed to be raised [18]. The best way for companies to
deal with this condition is to increase the efficiency of the
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Figure 3. Methodology

production process for efficiency of wage labor costs that
can be raised.

Increasing the efficiency of the production process can be
carried out through six key pillars compiler efficiency
enhancers, namely higher education and training, goods
market efficiency, labor market efficiency, financial market
development, technological readiness and market size. From
the six pillars, only market size pillars whose position is
quite encouraging, which is located at position 15" in the
world. Another fifth pillars which become a key constituent
efficiency driven in Indonesia is still relatively low. Score of
technological readiness in Indonesia only be in a position
75™ even value the labor market efficiency Indonesia is in
position 103 [18]. This indicates that the level of
technology used by the Indonesian industry is still low so
does the value of efficiency.

The explanation above indicates that the current
Indonesian economy is still entering the efficiency-driven
stage yet be innovation-driven. Majority, factors supporting
the efficiency-driven in Indonesia was still low. A very
important factor to note is technological readiness and labor
market efficiency, two lowest factors.

In the Global Competitiveness Index, labor is one of the
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Figure 4. Global Competitiveness Index Score in Indonesia
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12 competitive advantage pillars that is the labor market
efficiency. Based on figure 4 the score of the labor market
Indonesian efficiency is in position 103" of 148 countries in
the world.

Judging from educational background, approximately
50% of the workforce in Indonesia only has an educational
background in elementary school or did not finish school.
Workers with a high school education background of about
40%. The rest of the existing workforce, which is only about
10%, is the workers with an educational background in
upper secondary school or college. The data indicate that
labor absorbed in Indonesia is dominated by low-educated
workforce [1].

Education is an important part of the workforce quality.
Educated workforces have more capital to create innovation-
based economy. Education is also one of the supporting
pillars of the Global Competitiveness Index, namely higher
education and training which included in the key efficiency
enhancers.

The labor education level in Indonesia is still low.
Workers with higher educational backgrounds also tend to
choose to work as employee. Low education levels are
causing Indonesia is still at the level of efficiency-driven
economies. To reach the level of innovation-driven
economy, Indonesian workers who have high educational
background should be added and used to not just work as an
employee for someone else, but as a pioneer of innovation-
driven economy.

Based on figure 5, the innovation-driven economy level
will shift Indonesia advantage from comparative advantage
to competitive advantage. Figure shows the general idea of
[3]. Economic capabilities will also increase from natural
resource based economy to innovation based economy [3].

B. Identification of Innovation Development Problem

Innovation-based economy requires human resources that
have a high mastery of science and technology that is
expected to create technological innovations that can be
applied in industrial and business field. Indonesia has the
potential of human resources capable of creating the
creation of technological innovation, but many of these
creations are not facilitated, and only stopped as discourse.
Constraints which often encountered are the absence of
funding and resources to develop such innovations. The
absence of those who helped take care of the problem as
well as the development of the work of the award in the
form of intellectual property rights to the inventors become
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another obstacle for the inventors to develop his invention.

Innovation center as a service provider agency in the
development of innovation-based business has an important
role as aiding the inventors in providing management
regarding the results of their work. Innovation centers also
play a role in providing services for inventors to use their
invention in the business world to establish technology-
based businesses. The role of innovation center is needed
especially for the inventors to develop their work and
eventually realized a new business based on technology as
shown in Figure 6.

UNS as a member of national consortium in development
of national electric car has a lot of research about the electric
car. But not all of the research is continue to be developed.
Lack of the facility in the university often make the research
just become a reference in library. Inhibition of this
innovation process inhibits the growth of innovation culture.

C. Innovation Culture to Promote Innovation-Driven
Economy Realization

To support innovative ideas that will encourage the
formation of innovation-based economy in Indonesia, the
technology innovation culture needs to be improved.
Increasing technology innovation culture must be
accompanied with the facility to develop innovations,
innovation center. With the existing of innovation center in
universities are expected to facilitate the academics to
further develop the innovation. Expected outcome is the
establishment of a new business based on technology
innovations. Based on Figure 7 can also be seen that through
innovation center academics can play a role in realizing the
vision of Indonesia in 2025 in accordance with the MP3EI.

Based on figure 8 it can be seen that the more ideas
collected, the selection of ideas that will be developed will
be intense. The results issued by the innovation center will
be more qualified. Technology innovation culture by
academics will experience acceleration, which in turn

Academician

+ Research Report, Thesis J

INNOVATION DEVELOPMENT BY INNOVATION CENTER
1

Technolo: Intellectual Innovation
Pmtutypl:igg / Property ) Business Start
Right / Up

Innovation Idea Technnlogy
Bank Incubation

| INNOVATION DEVELOPMENT BY ACADEMICIAN |

[ « Indonesian Vision 2025 Innovation

(MP3EI) Based Business ]‘7

Fionire 7 Academician Role in Innovation Center

ISBN: 978-988-19253-9-8
ISSN: 2078-0958 (Print); ISSN: 2078-0966 (Online)

Proceedings of the International MultiConference of Engineers and Computer Scientists 2015 Vol II,
IMECS 2015, March 18 - 20, 2015, Hong Kong

contributed to the acceleration of economic growth in
accordance MP3EL.

Academics can develop an innovation based business
through technology innovation center. In addition, inventors
will also receive IPRs in recognition of his work. There is
no consideration for academics not to develop innovation in
the innovation center. By forming an innovation culture
through the innovation center, then an academic has an
active role to realize the independent Indonesian society,
progressive, just and prosperous. Strengthening a culture of
innovation can be done as in the process shown in Figure 8.

Innovation Centre owned by UNS (Pusat Inovasi
Teknologi and will be called PIT) play a role in the
development of an innovation culture at the UNS. Through
divisions owned by PIT, PIT assist academics in developing
innovative research that support an innovation culture that
indirectly support the realization of the vision of Indonesia
in 2025 by MP3ELI. Through innovative business incubation
division, innovative ideas from academia will be
accommodated and will be assisted to develop into a
prototype. Division of Human Resources Development will
assist academics in managing technology and improve
entrepreneurial skills. Division facilitation of financing will
assist in the financing of the process in technology
innovation development and technology-based start up. The
company's development will be aided by the business
networking development and technopreneurship division.
The division in PIT can be seen in figure 9.

V. SUMMARY

Indonesian economy is currently at the level of
efficiency-driven and still hampered for leading innovation-
driven level. The greatest obstacles viewed from the position
of Indonesian score compared with countries in the world
are the labor market efficiency and technology readiness
aspect. Aspect of labor market efficiency is caused by the
low of educational background of Indonesian workers.
Aspect of technology readiness is caused by the small
number of universities which have a center of innovation to
support the innovation system of Indonesia.

Innovation
Based
Start Up

ACADEMICIAN
IDEAS

PIT UNS

Innovation || Technology Prototyping
Idea Bank || Incubator

Figure 8. Innovation Culture Strengthening
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