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Welcome Message from The General Chairsof ICAIA 2015

On behalf of the organizing committee, it is our pleasure to welcome you to
International Conference on Adaptive and Intelligent Agroindustry, Bogor,
Indonesia. This is the 3rd conference on the topic that is held by the Department
of Agroindustrial Technology, Bogor Agricultural University, Indonesia.

The conference is expected to provide excellent opportunity to meet experts, to
exchange information, and to strengthen the collaboration among researchers,
engineers, and scholars from academia, government, and industry. In addition,
the conference committee invited five renowned keynote speakers, i.e. Prof
Irawadi from Bogor Agricultural University; Prof Kenneth De Jong from George
Mason University, USA; Dr Yandra Arkeman from Bogor Agricultural
University; and Dr Guillermo Baigorria from University of Nebraska-Lincoln,
USA.

The conference committee also invited Prof Noel Lindsay from University of
Adelaide, Australia; Kiyotada Hayashi from National Agricultural Research
Center-Tsukuba, Japan; Prof Margareth Gfrerer from Islamic State University of
Jakarta, Indonesia; Dr Barry Elsey from University of Adelaide, Australia; Dr
Gaendran Kandasamy from Melbourne University, Autraia; and Imperial
College London-British, Prof Allan O'Connor from University of Adelaide,
Australia; Dr Wisnu Ananta Kusuma from Bogor Agricultural University
Jndonesia; and Dr Frank Neumann from University of Adelaide, Australia, as
invited speakers.

This conference was organized by Department of Agroindustrial Technology,
Bogor Agricultura University and Asosias Agroindustri Indonesia, and
technically sponsored by IEEE Indonesia Section. Furthermore, it was supported
by Departement of Computer Science, Bogor Agricultural University; Surfactant
amd Bionegergy Research Center; PT Bogor Life Science and Technology;
Indonesian Ministry of Industry; PT PachiraDistrinusa; and PT KelolaMina Laui.

| would like to take this opportunity to express my deep appreciation to the
conference’ s committee members for their hard work and contribution throughout
this conference. | would like to thank authors, reviewers, speakers, and session
chairs for their support to participate in the Conference. Lastly, | would like to
welcome you to join ICAIA 2015 and wish you all an enjoyable stay in Bogor.

Sincerdly,
Dr Yandra Arkeman
General Chairs, ICAIA 2015



WELCOMING ADDRESS

Prof. Dr. Ir. Nastiti Siswi I ndr asti

Head of Agroindustrial Technology Department
Faculty of Agricultural Engineering and Technology
Bogor Agricultural University
on
3" nternational Conference on Adaptive and I ntelligence Agroindustry (3
ICAIA)
Bogor, August, 3 -4, 2015

Assalamu’ alaikum Warohmatullahi Wabarokatuh
In the name of Allah, the beneficent and the merciful,

Distinguish Guest, Ladies and Gentlemen

Let me first thank you all for accepting the invitation to participate in this 3™
International Conference on Adaptive and Intelligence Agroindustry (ICAIA). In
particular 1 would like to thank Rector of IPB (Institut Pertanian Bogor/Bogor
Agricultural University) Prof. Herry Suhardiyanto for supporting this event as part
of the series academic event in celebrating the 52™ Anniversary of Bogor
Agricultural University.

We are certainly proud to have been able to assemble this event in IPB, Bogor.
The range of participants and audience at this conference is precisely something |
would like to stress. Participants who followed the event more than 150 people,
coming from various countries including the USA, Australia, Japan, Vietnam,
Philippine, Germany and Indonesia. The main goal of the conference is to provide
an effective forum for distinguished speakers, academicians, professional and
practitioners coming from universities, research institutions, government agencies
and industries to share or exchange their ideas, experience and recent progress in
Adaptive and Intelligent Agroindustry.

The 2015 3rd International Conference on Adaptive and Intelligent Agro-industry
(ICAIA) is the third forum for the presentation of new advances and research
results on various topics in all aspects of innovative agro-industry that highlights
the development and improvement for today and tomorrow’ s global need for food,
energy, water and medicine. The aim of the conference is to stimulate interaction
and cohesiveness among researchers in the vast areas of innovative agro-industry.
Innovative Agro-industry has the ability to adapt intelligently to future global
challenges, i.e. food, energy, water, and medical. Global challenges needs a new
breed of Agroindustry which could produce innovative products to fulfill the
needs through advanced processing technology, production systems and business
strategy supported by cutting-edge information and communication technol ogy.

The topic for this event is “Empowering Innovative Agroindustry for Natural
Resources, Bioenergy and Food Sovereignty”. The topics clustered into four main
parts:

Track 1: Innovative Agroindustrial and Business System Engineering



Track 2 : Frontier Approaches in Process and Bioprocess Engineering

Track 3: Frontier Approachesin Industrial Environmental Engineering

Track 4 : Intelligent Information and Communication Technology for Adaptive
Agroindustry of the Future

This event also hosts four (4) workshops: (1) Strategies for Agroindustry
Development (2) LCA for Agroindustry (3) Innovation and Technopreneurship
for Agroindustry and (4) Agroindustry Informatics.

Distinguish Guest, Ladies and Gentlement,

Agroindustry transforms agricultural commodities into high value-added products.
Agroindustry is industry that process agricultural products to increase their value
added significantly by using technology and by considering environmental aspect
and sustainability. However, with changing global demand and technology
advancement, innovative agroindustry is needed in order to be competitive as well
as sustainable. The challenge of future agroindustry is not merely efficiency and
productivity anymore, but also the challenge to appropriately apply frontier
technology as well as meeting future global demands.

Agroindustry needs to deal with the application of advance technologies and cope
future global issues. Current global issues which arise and expected to exist in the
future are food sovereignty, renewable energy, sustainable water management and
pharmacy. The ability of agro-industry to respond the future global issues and the
undoubtedly substantial increase in demand in future decades will be highly
dependent on the increased application of existing technologies as well as the
exploitation of new and innovative technologies.

The emergence of high technology could be applied in the agro-industry are:
nanotechnology, biotechnology, bioinformatics, food processing, food packaging-
waste, state-of-the-art computation and many others. The aforementioned high-
technology along with computation technology could greatly advance agro-
industry from a traditional system into a smart-intelligent and innovative
technology. Therefore, in the new millennia, adaptive-intelligent and innovative
agro-industry will contribute to solutions to global problems and brings
agriculture into perfection.

Hope this conference will also discuss this issue in more detail as it is an
important matter for all of us. We should no more think just how to produce high
value product but it is aso necessarily important how to keep our live in good
quality by understanding following old saying... “You do not live at once. You
only die once and live every day”.

| do not to take up any more of your time with these opening remarks. Let me
simply thank you once again for sharing your thoughts with us. Here’'s wishing
every success for the conference. May Allah bless all of us.

Thank you for your kind attention,
Wassalamu’ alaikum Warohmatullahi Wabarokatuh
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08.00 - 09.00 | Registration
09.00 - 10.00 | Opening Ceremony
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Abstract- Indonesia is the biggest producer of palm
oil in the world with 31.5 million tons of Crude
Palm Qil (CPO) in 2014 and had export value
almost 21 million USD. On the other hand, the
economic value of Indonesian palm oil is lower
than Malaysia. It happened because the palm oil
Industry is less developed and depend on the large
area of plantation. However, the development of
palm oil industry is not only increasing the
economic value but also creating new jobs for
Indonesian. But, many problems happen in the
developing process, one of them is the lack of
Innovation. Therefore, the aim of the study is
formulating innovation management for the palm
oil industry. The research is using a case study
strategy, with an inductive approach and
interpretive philosophy. Data collection is using in-
depth interviews with an expert from Industry, a
researcher from University, and a researcher from
research institution. The data is analyzed by a
triangulation method. The result showed that the
innovation management in upstream industry and
downstream industry has different stage. The
development of innovation in downstream area
needs more stage called as a demonstration plant
stage. Furthermore, the availability of the market
becomes the main factor for enterprises to develop
innovation. There are two types of market internal
and external. Moreover, before conducting
research, the industry categorizes their problems
into four sections urgent-direct, urgent-indirect,
less urgent-direct, and less urgent-indirect. Based
on that, they can prepare a short-term and a long-
term strategy. Finally, the industry can develop
innovation by their own resources, but the
government, research institution and university
can help the industry to accelerate the process, by
conducting collaboration among them.

Key Words : Innovation Management, Palm oil,
Industry, Indonesia
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l. Introduction

A. Background

Palm oil (Elaeis guineensis Jacq) is one kind of hard
plant that comes from Africa. It grows inland location
500 meters above the sea surface. The plant produces
a first fruit after three years that can be harvested for
25 until 30 years (Pahan 2011). The palm oil fruit,
called fresh fruit bunch (FFB), produces crude palm
oil (CPO) with yield between 20 and 24 % and palm
kernel oil (PKO) with yield from 3 to 4% [1]

Moreover, the production cost of CPO is
approximately 300 USD/ton, much lower than
compared with the cost to produce one ton of soybean
and rapeseed oil which are 400-800 USD and 500-700
USD respectively [2]. Furthermore, palm oil is the
most economic commodity compared to other oil and
fat resources. It is not only because of the price
competitiveness but also the techno-economic
superior attributes (both physical and chemical) of the
palm oil. The superior attributes mean palm oil can be
processed into different types of products on a wider
area [3].

Palm Oil is the biggest and most important
commodity in global trade, and it contributes more
than 32% of the total volume of oil and fat produced
in the worldwide [4, 5] [6].

CPO can be processed into several kind of product
that can be categorized into two groups: edible
products and non-edible products. There are several
edible products such as margarine, vegetable oil,
shortening, cocoa butter substitute, and coffee
whitener. There are also many non-edible products
like soap, detergent, plasticizer, and biodiesel [7]. So,
the significant function of the commaodity leads to the
demand of palm oil in the world market rising
significantly every year [5].

The palm oil is also one of the most important
commodities for the Indonesian economy because it
contributes high income and can empower many
workers both in the upstream and the downstream
industry [8]. Furthermore, the production cost of
Indonesian’s palm oil is the lowest when compared
with other palm oil producers in the world [9].

In the last three decades, Indonesian palm oil
industry has been growing rapidly supported by a
large area of suitable land, good weather and
availability of labor [10]. They make Indonesia
become the world largest producer of crude palm oil
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(CPO) in 2014, with total productions of
approximately 31.5 million tons. For the coming
years, CPO production in Indonesia is expected to
increase gradually affected by the opening of new
plantations in several areas [11, 12].

Furthermore, innovation is one of the key factors for
developing the palm oil industry. It can help
enterprises to expand their market segment, increase
the quality of product and decrease the production cost
[13]. Developing innovation is not easy for
enterprises because they should have a good
management to reach their goal.

B. Research Question

Q1: What kind of innovation management uses
by enterprises in developing innovation in Indonesian
Palm Qil Industry?

Q2: What kind of strategy can be used to
accelerate the development of innovation in palm oil
downstream industry?

C. Limitation

The research has been conducted in Indonesia and
Australia from June 2014 until March 2015. The
innovation management is based on the best practice
in PT SMART Tbk, one of the biggest palm oil
enterprises in Indonesia. Moreover, the Innovation
management is also based on the researcher’s
interpretation of expert’s opinion. The result of the
research cannot be generalized for other palm oil
enterprises in Indonesia because the sample was just
only one. But the result can be used as a base for
further research to create a new model to develop
innovation in the palm oil downstream industry.

1. Managing Innovation

There are three types of innovation which contribute
to business development market innovation, product
innovation, and process innovation. Market innovation
focuses identifying new markets and how to provide a
best service. Product innovation is concerned with the
identification of new products and how these are best
developed. Process innovation is tried to identify new
internal operations and how these are best performed
[14]. However, the term of innovation used in this
thesis is concerned with two types of innovation
which are product and process innovation.

Furthermore, Rothwel [15] Suggested five
generations of the innovation process, and the
characters of each generation can be seen in Table 1

Moreover, innovation is very important for a firm to
survive in their business, both by creating new
products or by improving the existing products. With
innovation, they can maintain or increase market share
of products or drive new markets [13]. Furthermore,
Innovation also can give impact to the social and
economic Change [16]. In addition, innovation can
increase economic growth and decrease a poverty rate.
It will involve complex inter-linkages among industry,
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academician, and government within multiple
overlapping "innovation ecosystems". The innovation
can create new ways for the production process, more,
better or previously unavailable products can be
produced at prices that people can afford

TABLE 1
Five Generations of Innovation
Generation Period Characteristics
First- The  1950s — Innovation to develop
Technology  1960s new products and
push production technique
Second - 1960s —  Providing new
the market Early products based on
pull 1970s market and customers
needed.
Third - the  Early The  process  of
coupling 1970s — innovation represents
model mid- the  confluence of
1980s technological
capabilities and market
needs  within  the
framework of the
innovating firm
Fourth —  Early Integrating suppliers
The 1980s - into the new product
integrated Early development process at
model 1990s an early stage while at
the same time
integrating the
activities of  the
different in-house
departments involved,
who work on the
project simultaneously
(in parallel) rather than
sequentially (in series)
The fifth —  Early Integration ~ among
The System 1990s - strategic partner,
integration now supplier and customers
and network with the strong system
Model and has collaboration

between marketing and
R&D. Emphasis on
flexibility and speed,
and also focus on the
quality

In the beginning, innovation development used a
closed innovation paradigm, it means every activity to
develop innovation in the firm just uses their own
resource and do not involve an external party.
However, there is a new paradigm for developing
innovation in the firms, called an open innovation
paradigm. The new paradigm suggests a firm should
collaborate with other parties to develop their
innovation. The principles of the paradigms are not all
smart people work for us, but the firms need to work
with smart people inside and outside the company; we
do not have to develop new research to profit from it,
a better business model is better than entering to
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market first and we should gain profit from others
who use our IP and we can gain profit by buying other
IP [17].

Based on this open innovation paradigm, when a
firm wants to develop innovation they should
collaborate with other institutions. It can help them to
optimize the process, reduce the cost and gain more
benefit. Moreover, this study aims to formulate
innovation management that including collaboration
among companies, government and research
institution in terms of developing innovation.

DISCOVERY / EXPLORATION / INVESTIGATION

i J
" Research ™«

x ~———— L ¥
b Concept genemto\
*\ Ideation
*, L
~ v

1
\ Rapid
Prototyping

< -
Brief, Goal
Problem

DECISION / DELIVERY]

Convergent
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Figure 1. A Model of the Design Process (Carlopio
2010)

Moreover, to explain every stage in developing
innovation, the paper is using an approach from
Carlopio (2010). It is called as a model of design
process. The model is developed from traditional
strategic planning. The model of design process has
five steps, the first is briefing; followed with research,
after that is concept generation ideation, continued
with developing a prototype, and the last is delivering
the output. The model can be showed in figure 1.

. Research Methodology

A. Introduction

The study is using a case study strategy because the
research aims to find a phenomenon occurring in a
Palm Oil Industry. Furthermore, PT SMART Tbk is
chosen as a sample for the study, we will learn from
them how the company manages their strategy in
order to develop innovation. Moreover, the
respondents of the research also include researchers
from university and research center, who will explain
the innovation climate in palm oil industry based on
their expertise. The results of the interview will be
analyzed by a triangulation method to see the
innovation  condition in  palm oil industry
comprehensively [18]. Furthermore, the research will
formulate a strategy to develop innovation in the palm
oil industry based on the best practice in PT SMART
Tbk (one of the biggest palm oil company). Finally,
the research will suggest a collaboration management
among stakeholders to accelerate the process of
developing innovation in the palm oil Industry
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B. Case Study

A case study research is a study to understand a
phenomenon in its real world context. Robson defines
case study as a strategy for doing research that
involves an empirical investigation of a particular
contemporary phenomenon within its real life context
using multiple sources of evidence [18]). The case is
based on best practice in PT SMART Thbk, a one of
the biggest palm oil companies in Indonesia.

C. Validity

In qualitative study, researcher effects and bias are
well acknowledged and become part of the study
itself. As a consequence, the concept of validity within
qualitative studies cannot be seen as fixed but is
dependent on how the research process itself unfolds
[19]. A qualitative approach may be considered valid
if it retains a level of integrity and quality and is an
accurate and truthful account of an individual’s
experience

Furthermore Maxwell [20] offers seven techniques to
validate the result of qualitative research, there are:
Intensive long-term [field] involvement; Rich data;
Respondent validation; Search for discrepant evidence
and negative case; Triangulation; Quasi- statistics; and
Comparison. In this research, | validate my findings
using two technigue; Respondent validation and
Triangulation method.

Triangulation is a method to see a point from the
different point of views. The principle of the method
is seeking at least three ways of verifying or
corroborating a particular event, description, or fact
being reported by a study. Such corroboration serves
as another way of strengthening the validity of a
study. The ideal triangulation would not only seek
confirmation from three sources but would try to find
three different kinds of sources. [21]

D. Participant
There are three respondents for the research, one from
Industry, one from Research Institution and one from
University. All of them are experts in developing
innovation in palm oil industry

V. Result and Discussion

Research Question 1: What kind of innovation
management uses by enterprises in developing
innovation in Indonesian Palm Oil Industry?

The model of the design process from Carlopio
(2010) is suitable to describe innovation management
in the palm oil industry. Even though, the research
also made several adjustments to the model especially
about the name of steps.

A. ldea Generation

The first step of developing innovation is idea
generation, which defining the problem and
questioning the basic assumptions which surround it
[22]. The Company generates ideas to solve problems
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or to improve their system or products. In this study,
ideas are generated from problems in the market.
Moreover, there are two types of market; Internal and
external market. Innovation for Internal market
includes reducing production cost and improving
product quality. Innovation for external market
usually provides new products that have high demand
in the market. Liwang [23] Says that he already
identified the problems in their company, and he
knows what kind of research needed to solve the
problems. For example is how to us fertilizer as low as
possible with productivity as high as possible. So
there are several solutions for the problem (a) Change
the plant, (b) Change the application, and (C) Change
the time.”

Liwang [23] also says about the External market:
before develop innovation, we should know where we
will sell the product. Because a company always
calculates the profit aspect before develop a new
product, has it profit or not? If it gives profit, the
company will try to provide that product.

After that, the research team will make a list of
problem and also solution possibility based on their
discussion. It will be used as a basis for the second
step of innovation management.

B. Idea Selection

There are many problems collected in idea
generation stage, but they also have many ideas to
solve it. So, to make it more manageable, they divide
the problems into four categorize based on priority,
urgent-less urgent and direct - indirect. It can be seen
in figure 1

Less Urgent

P3 P4
D\nject Indirect
P1 P2
Urgent

Figure 1. Research Priority Matrix (Based
on the interview)
P1: Direct and Urgent,
P2: Indirect but urgent
P3: Direct but Less Urgent
P4: Indirect and less Urgent

The ideas in group P1 are a high priority research
because the solution will give direct impact to the
problems in the short term. The example of this type
of research is a fertilizing scheme such as timing for
giving the fertilizer, how much the dosage, and type of
fertilizer

Furthermore, in Group P2 the solution has not direct
interaction with the problem but it can solve the
problem in different way. An example of this case is a
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research about microbe that has effect to the
absorption of fertilizer in the plant.

And in group P3 and P4, that research needs more
time to gain a result, cannot finish just in a year. Even
the research takes long time, but it is important for the
company because it can solve the fundamental
problems. For example is a research to develop a new
seed which resists to fungus.

The research priority is used as a base for the R&D
department to conduct their research. Which problems
must be solved in the short term and which one for the
long term. What kind of resources needed for the
research, are they already having it? Or they need to
make collaboration with other parties to solve the
problems. So, the matrix priority is very important for
the company to optimize their resources.

C. Research and Development

The research and development activities are
conducted in laboratory and plantation. The company
also can make research collaboration with other
parties such as universities and research institutions, it
depends on the situations. Nowadays, the company
already collaborates with University, and University
student does a part of research. However, the focus of
research is selected by the company, and it is usually a
part of research that contained in P3 or P4 group of
Research Priority. With this strategy, the result of
research can be used by company to develop their
innovation.

However, the collaboration with other parties is very
important especially to develop innovation in
downstream industry. Because it needs a lot money to
be conducted

D. Prototype Creation

There are two types of research based on the
industrial area: upstream and downstream. There are
several example of research in upstream area such as
efficiency in fertilizer, pesticide, and human resource.
The palm oil industry is already established in this
area of research because they already have a site to
develop prototype from their research. However, the
industry is still struggling in developing innovation for
the downstream industry, such as developing
equipment to process CPO become oleochemical or
other downstream products. The problems happen
because creating that kind of equipment need a lot of
money.

Hambali [25] from IPB says about the problem in
creating a demonstration plant for palm oil
downstream industry:

“Biodiesel, we are starting from industrial scale,
but it must be observed. For example, we want to
make 100.000 ton a year. It is big, isn’t it? Who
want to finance it? Industry does not want to do
that, so government should finance it.
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Finally, Liwang [23] from PT SMART Tbk argues
about the innovation in the palm oil downstream
industry

“After produces CPO and other downstream
product; we just buy the technology because the
technology does not change a lot of. If we want to
change it, which research institution can do that? If
we want to make a prototype, how much the
budget needed? It is impossible.”

Both respondents have similar think about
developing innovation in the palm oil downstream
industry. The main problem is lack of budget to scale
up the research.

E.

The research result in upstream area can be
implemented directly in the company especially in
their plantation. For example research in developing a
new seed. They will use the new seed for re-planting
their old tree; so it can reduce the cost of planting.
When they already fulfill the internal market, they will
start to sell their seed to other companies or to farmers
by creating a subsidiary company.

Furthermore, combining a short and long term
research is a good strategy for the enterprises. It will
produce innovation to solve their urgent and less
urgent problem. Based on Rothwel [15], their research
strategy is already in the third generation of
Innovation.

However, even their strategy is already success
implemented in upstream area, but the strategy does
not work well in downstream area. There are many
challenges in developing innovation in the
downstream area, such as financial aspect, market
demand, human resource and regulation.

Furthermore, research in the downstream industry
needs a different strategy with research in upstream
industry. Because, research in the downstream
industry cannot just use a small scale capacity but
needs to use a demonstration plant that has the similar
capacity with the real plant. It means the research not
only needs a lot of money but also has a high risk.

The development of innovation in the palm oil
downstream industry needs one more step compare
with the innovation management in the upstream
industry, the additional stage is called as
demonstration plant stage. In that stage, the industry
should optimize their collaboration with other parties,
the University and Research Institutions. The
collaboration can help the company reduces the
research cost and also divides the risk to other
stakeholders.

Implementation

Research Question 2: What kind of strategy can be
used to accelerate the development of innovation in
palm oil downstream industry?

There are many strategies to develop innovation for
the palm oil industry. The most important thing is the
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government should use their power to support the
development process. Hambali [25] Suggests several
strategies to accelerate the development process:

a. Government should provide sufficient fund for
university to buy new equipment. So the
university can help companies to develop their
innovation in downstream industry
Government should reduce the tax for a company
who has a research in downstream industry. .

In other hand, Susetyo [24], a researcher from BPPT,
suggests government should implement a regulation
that Private Company should participate in the
research activity; venture and insurance also should
enter the process. Moreover, government should
reduce a tax for companies who do a research in
developing innovation.

Liwang [23], Director of Research and Development
of PT SMART Tbk, argues that the research depends
on the availability of industry (market demand) and
industry will grow up when the money (Incentive) is
available, because it can reduce their cost so will
increase their profit. However, the incentive is depend
on the government regulation.

Based on the opinions from three points of views, the
development of innovation in downstream industry
depends on incentive from government to research
institutions, university and Industry. The government
can give incentive to research institutions and
university in forms of additional budget to upgrade the
research facilities such as machinery and laboratory
equipment. For the Industry who has research to
develop innovation in the palm oil downstream
industry, the government can give incentive for them
such as reducing tax.

However, the government also has a role to provide a
wider market for the palm oil downstream industry.
So the investor will interest to invest their money to
develop innovation. Moreover, there are two types of
market based on the location, local and export market.
In Local market, government should stimulate
Indonesian people to increase consumption of palm oil
product, so it will increase the palm oil demand. For
overseas market, Indonesian government should
promote about the palm oil products to the market in
other countries, so the demand of the palm oil
products can increase.

Furthermore, Liwang [23] also suggests the
government to lead the process of innovation
development in downstream industry by creating an
institution which deals with the activity.

"But if we are reckless, there should be an
institution that deal with the development of palm
oil downstream industry. | saw Malaysia, and it is
simple. The important thing is working together.
For example, there is a budget, 10 trillion, for five
years. So we use students. Developing from
University, LIPI and BPPT is also support. [23]

b.

Furthermore, collaboration among government,
research institution and industry can accelerate the



ICAIA 2015

process of developing innovation in the palm oil
downstream industry.

V.

Based on the research, the model of design process
from Carlopio is suitable to describe the innovation
management in the palm oil upstream industry.
However, the development of innovation in the palm
oil downstream industry has a different stage; it needs
one more step after the prototype creation stage which
called as the demonstration plant stage.

The research also shows the industry generates ideas
based on market demand both internal and external,
and they also tries to provide a new technology for
their customer. It shows that the industry already in
the third generation of innovation. Moreover the
industry categories their ideas into four groups: direct-
urgent, direct- less urgent, indirect-urgent and
indirect-less urgent. This strategy can optimize their
resources, which one the priority and which one for
the long term research.

In the research and development stage, industry can
do the research with their resources or make
collaboration with other parties, it depends on the
situation such as the availability of human resources,
machinery or laboratory instruments. Furthermore, the
research in upstream area is easy to be implemented
by company because the company already has their
own market. In contrast, research in downstream area
needs more support from the government and other
research institution because the development of
innovation in that area has a high risk and also needs
more budgets.

Conclusion:
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