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 FOREWORD by EDITOR-in-CHIEF 

We are very pleased to inform the readers that Journal of Science, Technology, & Innovation Policy and 
Management (STIPM Journal) Vol. 4, No. 1, July 2019 edition is now ready for public reading and views. 
STIPM Journal is an online research journal managed by the Research Center for Science, Technology, 
and Innovation Policy and Management, Indonesian Institute of Sciences (RC-STIPM-LIPI). 

The journal provides scientific information that needed mostly by the research scholars as well 
as STI policy makers. As a peer reviewed journal, STIPM provides free access to research thoughts, 
innovation, and original discoveries. In this issue, we bring together research findings on development and 
adoptation of science, technology, and innovation policy and management from Malaysia and Indonesia. 

First article is composed by Wati HERMAWATI entitled Technology Transfer from Public Research 
Institute to Community: A Case Study. This research article examines the technology transfer mechanisms 
into practical applications of the community. The success of technology transfer to community itself 
were demonstrated by the increased ability of recipients namely SMEs and farmers to replicate the 
technologies, increased their production, enlarge their market as well as increased new knowledge, 
skills, and productivity. 

Second research article entitled A Scientometric Study on Biodiesel Development in Indonesia. 
This article is presented by Mesnan SILALAHI et al. The article describes the results of scientometric 
studies in the energy sector, especially in the field of biodiesel in Indonesia by using a mixed method 
through content analysis and in-depth interview. Quantitative research uses bibliometric basics and 
content analysis, where text mining is triangulated with the results from in-depth interview with several 
prominent Indonesian researchers in this field. Content analysis is conducted by topic modeling method 
by analysing the papers’ abstract. This article reports on the results of a scientometric study, based on 
publications indexed in Scopus in the energy sector, especially in the field of biodiesel in Indonesia. 

Nor Ashikin Mohamed YUSOF et al. present an article entitled Theoretical and Practical Gaps 
in Policy Making Process in Five Organizations. This article reports case studies involving five national 
policy documents and internal policies at several key governmental department and organizations. The 
findings from the study enables the researchers to make a comparison between the theory of policy 
making and the practice of policy making in Malaysia. The findings show that there is still a huge gap 
between theory and practice in policy making and policy studies in Malaysia. 

The fourth article with the title Innovative Strategy to Disseminate Science Information to Policy mak-
ers is presented by Azmi HASSAN. There exists a huge gap between science and technology discovery 
and the formulation of public policy mostly due to the poor understanding on how to disseminate the 
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news not only to policy makers but also to the general public. To bring accurate, relevant information 
from the front lines of research to the policy makers, this paper describes how innovative strategies that 
use the media as the conduit are formulated in more systematic ways. 

Dian KUSUMANINGRUM et al. present an article entitled Structural Equation Model: Intention to 
Use Mobile Banking of Bottom of Pyramid Customer. The purposes of the study are to identify the predicting 
factors influencing the intention to use mobile banking and empirically validate a model explaining the behavioral 
intention to use it, especially on the bottom of pyramid (BOP) segment. The model used was structural equation 
model (SEM) based on partial least square (PLS). The data used for developing the model was based on a survey 
to 100 BOP households. The results show that the variables that have the highest significant effect on BOP’s 
customer intention to use mobile banking are involuntary barriers, followed by perceived risk, and attitude. This 
result can be further used by researchers and mobile banking providers to evaluate the existing mobile banking 
services to improve its contribution in providing better market penetration and more appropriate financial services 
for BOP and ultimately financial inclusion in Indonesia.

Lastly, Karlina SARI et al. present an article entitled Indonesia in Functional Food Industry: 
Market or Player? This paper presents the overview of functional food industry in Indonesia. It analyzes 
the prospect of Indonesian functional food industry from demand, supply, and regulation perspective. 
The result of this study is Indonesia should have a good prospect as both the market and the player in 
functional food industry. Currently, baby food and toddler are Indonesia’s biggest market of functional 
food for baby formula milk and baby food. Another functional food market segment prospective to be 
penetrated is elderly who have bigger risk of disease, such as hypertension and arthritis

The journal is indexed by Google Scholar, ISJD, IPI, DOAJ, BASE, and OCLC World Cat, which 
makes wider journal dissemination. We would like to express our immense gratitude to our interna-
tional editorial board members, reviewers, and authors for their contribution to this issue. We hope this 
publication will prove useful for readers and contribute to the enhancement of science, technology, 
and innovation. We expect that STIPM will always provide a higher scientific platform for authors and 
readers with a comprehensive overview of the most recent STI Policy and Management research and 
development at the national, regional, dan international level. 

Jakarta, July 2019

Editor-In-Chief
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Public funded research and development (R&D) institutes need 
to play a more active role in maximizing the utilization of their 
innovation or research results. One of the benefits of R&D 
innovation result is in the form of economic, social, environmental 
and cultural benefits for the improvement of human quality of life. 
Drawing from evidence of the case studies of R&D projects at public 
research institute ‘A’ in Indonesia, we examined the technology 
transfer mechanisms into practical applications of the community. 
The mixed-method with good blend of qualitative and quantitative 
analysis is used in the case study. The case study demonstrates that 
there are five types of mechanisms for the technology transfer in this 
institution, e.g. direct transfer, through cooperation and interaction 
with multi stakeholders, patent and licensing, document transfer, 
and dissemination activities. The success of technology transfer to 
community were demonstrated by the increased ability of recipients 
namely SMEs and farmers to replicate the technologies, increased 
their production, enlarge their market as well as increased new 
knowledge, skills, productivity, fertility of their rice fields and 
decreased the use of chemical fertilizers by 40%, also increased 
their household’s income by average about 30%.

©2019 PAPPIPTEK-LIPI All rights reserved
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A. INTRODUCTION
In developing countries, public research institutes 
(PRIs) are large beneficiaries of public invest-
ments in research and development (R&D) 
activities (Cuciureanu & Ungur, 2014; Zuniga 
& Correa, 2013; Maass, 2003), it is therefore 
also known as public funded R&D institutes. 
Many experts also agreed that PRIs’ role remain 
critical for  countries’ innovation and economic 
performance through their activities in creating, 
discovering, using, and diffusing knowledge and 

technology (OECD, 2011; 2017; Mazzoleni & 
Nelon, 2007; Suzuki, Tsukada, & Goto, 2014). 
On the other side, results of technological in-
novations from PRIs have also played a central 
role in achieving important societal objectives, 
such as economic growth and improved human 
well-being. 

Many studies also discussed the extension of 
the research results into commercialization stages 
(Rasmussen, Mosey, & Wright, 2011; Srivasta 
& Chandra, 2012; Abbate & Caesaroni, 2017). 
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In the academic sector, including public R&D 
institutions, the process of commercialization 
and/or bring technologies to the market place 
is also known as “technology transfer.” (Srivas-
tava & Chandra, 2012; Rasmussen, Mosey, & 
Wright, 2011; Wright, 2014; Simpson, 2002). 
Nowadays, many countries often expect that PRIs 
have a wider impact and are oriented towards 
problem-solving for their stakeholders, including 
community and public policy, as well as building 
researchers’ capacity (Boaz, Fitzpatrick, & Shaw, 
2008).

Therefore, PRIs should have effective 
mechanisms to integrate their two main activities, 
research publication, and research commercial-
ization. This has become a major challenge for 
PRIs, particularly when technology transfer is 
part of the government mandate for institutions 
receiving public funding for research.

Due to the importance of the PRIs’ contribu-
tions to the economy and welfare of the people, 
knowledge, and technology transfer from PRIs 
to community is very important. However, the 
 number of scientific or research articles on transfer 
research-based interventions into general practice 
at the community level are limited. Technology 
transfer studies from PRIs to community is not 
really popular compared to technology transfer 
research to industry. However, by knowing 
stage by stage of the practical experiences on 
technology transfer from a PRI to community, it 
could help policy makers and funding agencies 
in prioritizing their programs for community 
welfare or community empowerment program. 

Substantial amount of research, mostly 
examining the factors influencing transfer of 
knowledge and technology from academia and 
public R&D institutions to industry and small 
medium enterprises, occurs without mentioning 
how to improve the process of technology and 
knowledge transfer from PRIs to community 
(Grimaldi, Kenney, Siegel, & Wright, 2011; Po-
voa & Rapini, 2010).

Although many technology innovations 
are driven primarily by markets or by the users, 
the transfer process of technology innovation 
from PRIs to society is not a simple matter. The 
technology transfer process requires access to a 

number of informational, financial, and human 
resources (Zuniga & Correa, 2013).  

Coppola (2007) stated that technology trans-
fer from PRIs or academia often need bridges due 
to the barriers faced by PRIs. Major issues from 
PRI’s perspective are difficulties in translating 
ideas into marketable products. Basic R&D is 
often far from marketability, therefore PRIs need 
further development orientation and more funds 
to be more ‘usable’ The private sector/inves-
tors also will not pick up this R&D because it 
is too risky (has not been fully “applied” yet). 
In this situation, the ‘valley of death’ exists in 
PRIs, mostly in relation to results of R&D com-
mercialization to Industry. In other words, the 
‘valley of death’ exists and prevents the progress 
of technology invention or innovation from PRIs 
to a commercially successful business or product.

Gulbrandsen (2009) mentioned that in 
techno l ogy transfer, the ‘valley of death’ is the 
metaphor often used to describe the gap between 
PRIs or academic-based innovations and their 
commercial application in the marketplace. PRIs 
and academic research is in some way cut off from 
the outside world. The concept of the ‘valley of 
death’ is often applied to the transfer of technol-
ogy from PRIs or academia to industry or occurs 
within industry, while transfer of  technology from 
PRIs to the community is mostly based on com-
munity needs, non commercial bases, and does 
not compete with existing technology. 

Cohen (2006) further explained that com-
munities are increasingly looking to their regional 
governments and universities to implement pro-
grams that stimulate the local economy. Although 
the idea of research institutions contributing to 
economic progress and public wellbeing is not 
necessarily new, its explicit connection to eco-
nomic and community development is signaling 
a change in the discourse about the systems 
and rules for managing science and technology 
(S&T). 

There are several PRIs in Indonesia that are 
mostly publicly owned or operated to a large 
extent on government funding for their activi-
ties, e.g. Indonesian Institute of Sciences (LIPI), 
National Nuclear Energy Agency of Indonesia 
(BATAN) and Indonesian National Institute of 
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Aeronautic and Space (LAPAN) and Agency for 
the Assessment and Application of Technology 
(BPPT) (Hermawati, Siahaan, Rosaira, Manalu, 
& Santoso, 2018). Their activities mostly en-
gaged in continuous R&D activities including 
basic research, applied research, and generate 
new knowledge in certain sectors. 

Those PRIs are perhaps the ones with excel-
lent manpower, novel ideas, and high motivation 
to conduct R&D activities in Indonesia. Their 
contributions are not only in terms of technology 
innovation, but also human capital development, 
which is needed for sustainable development of 
a country. 

Among their activities, they carry out ‘action 
research’ for economic growth of society or for 
community development. If the research is about 
generating knowledge, then ‘action research’ 
creates knowledge based on enquiries conducted 
within specific and often practical contexts. 
Reason and Bradbury (2001, 2) explain that the 
primary purpose of action research is to produce 
practical knowledge that is useful to people in 
the conduct of their daily lives. 

Waterman, Tillen, Dickson, & de Koning 
(2001, 4) provides a comprehensive and practical 
definition of ‘action research’, which describes, 
interprets and explains social situations while 
executing a change of intervention aimed at 
improvement and involvement. It is problem-
focused, context specific, and future-orientated. 

Action research is a group activity with an 
explicit value basis and is founded on a partner-
ship action between researchers and other par-
ticipants, all of whom are involved in the change 
process. Winter and Munn-Giddings’s (2001, 8) 
provide definition of action research as a ‘study 
of a social situation’ carried out by those involved 
in that situation in order to solve the problems 
of the users or stakeholders through  a better un-
derstanding, participation, improvement, reform, 
problem finding, problem solving, a step-by-step 
process, modification, and theory building. 

Previously, research institutions were per-
ceived as a source of new ideas and knowledge/
technology, where industries maximized the use 
of these ideas. However, now public funded 
R&D activities are increasingly expected to be 

relevant to public concerns, such as to improve 
human quality of life, environmental conditions, 
support  policy formulation and upgrade existing 
industries as well as solving community problems 
(Boaz, Fitzpatrick, & Shaw, 2008). 

The focus of this paper is on the role of PRI 
‘A’ in transfering the results of action research to 
the users, in this case the community/society. This 
paper also focused on understanding  implications 
that are necessary to identifying the main com-
ponents for effective technology transfer by 
reviewing and analyzing the main issues related 
to technology transfer.

Since technology transfer is also treated as 
underpinning factors of economic growth society, 
discussion has also developed around impact as a 
broader phenomenon and the importance of mak-
ing the PRI ‘A’ results more visible at the commu-
nity level. The case study focuses on two different 
action research fields that provide a reasonably 
inclusive picture of the ways in which research is 
linked and contributes to the surrounding society, 
so it can increase innovation and raise productiv-
ity, create better job opportunities and address 
societal challenges such as poverty alleviation, 
food security or environmental protection.  The 
two action researches were conducted between 
2010‒2014.

B. METHODOLOGY
The research used ‘mixed methods’, which was 
the combination of qualitative and quantitative 
approaches in a single evaluation (Creswell, 
2009). Almost all quantitative assessments have 
some measure of qualitative analysis such as by 
reading the project documents, project reports, 
and literature related to the projects as well as ad-
ditional information from interviews with project 
staff and various beneficiaries, experts, and other 
stakeholders in the field. 

Focus and scope of the study covered two 
action researches for economic growth society 
located in Belitung Island and Wonogiri District. 
The visits and revisits used a semi-structured 
questionnaire to identify the users and benefits of 
the research results as well as impacts generated 
from the action research.  
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The quantitative data, mostly in the form 
of type of technologies being transferred as 
the numbers of products or services as results 
of the research beneficiaries of the projects, or 
networking created by the projects. Those quan-
titative data analysis informed were enriched by 
qualitative insights from the interviews results. 
This provides a more deep and meaningful results 
of analysis.

 Data collection was conducted in the research 
centers and the project sites. Recontacting people/
experts was done over time, clarifying what had 
happened to the recipients of the projects and 
determining whether the benefit of the research 
spread widely towards continuous improvement 
in the community/micro enterprises, or provided 
feedback to researchers and policy makers. 

The researchers interviewed 17 key persons 
involved in the action reseach projects, namely 
the research principals and coodinators of the 
projects, beneficiaries, as well as counterparts of 
the projects. Focus group discussion at the local 
government offices was held among management 
team, beneficiaries, policy makers at district 
government, and other stakeholders related to the 
project to get new ideas on the right mechanisms 
for the transfer of technology.  

Interviews and visits to the research site 
took place between April and July 2017. Each 
interviews took place between 60–90 minutes 
conducted in their place. Main contents of the 
interview were related to transfer processes, 
adoption by the community, benefits to the users, 
and challenges and barriers in having the techno-
logy transfer from the reserchers and users point 
of view.  

In summary, methods used in this research 
were
1. documentary study from journals (online and 

printed journals), research reports, minutes 
of the meetings, etc., 

2. questionnaires to project coordinators/prin-
cipal researchers, 

3. extensive and intensive fieldwork/observa-
tion (including surveys, interviews, etc.) 
to the key informants/ beneficiaries (com-
munity, SMEs, District Government) and 

management interviews (high eschelon/top 
decision makers at PRI ‘A’, coordinators and 
researchers,  

4. compilation of quantitative and qualitative 
data analysis, and 

5. focus group discussions. 

C. ANALYTICAL FRAMEWORK
1. Technology Transfer from PRIs to 

Communities
Roessner (2000) stated that technology transfer is 
the formal and informal movement of know-how, 
skills, technical knowledge or technology from 
one organizational setting to another, including 
society. UNCTAD (2014) proposed the term of 
“transfer of technology” may also be applied to the 
process by which a technology is developed for a 
specific use or sector where it becomes applicable 
in a different productive setting. A process can 
take place within or across national boundaries 
and on a commercial or non-commercial (con-
cessionary) basis. It may refer to the physical 
movement of assets or to immaterial elements 
such as know-how and technical information, 
or most often to both material and immaterial 
elements, and may be linked to the movement 
of physical persons or more specifically to the 
movement of a specific set of capabilities or 
talents. It can be estimated that the transfer was 
successful if the receiving entity can effectively 
use the technology transferred and evetually as-
similate it (Ramanathan, 2008).

According to Diaconu and Dutu (2014), tech-
nology transfer should be understood as a process 
through which scientific and technological dis-
coveries are incorporated into goods and services 
capitalized on the market and contributing to the 
economic development of an area, involving the 
transfer of intellectual property through legal 
means in the license agreements, know-how, fran-
chise, and engineering. Technology transfer from 
donor to receiver may occur directly or through 
public or private technology brokers/agencies. 
The transfer may be originated by technology 
push (by the research side) or market pull (from 
the industry side). The technology transfer results 
from actions taken by various stakeholders, 
including recepients, suppliers, buyers, owners, 
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users, and developers. Stakeholders involved in 
technology transfer are shown at Table 1.

Table 1. Stakeholders Involved in  Technology 
Transfer 

Stakeholder Group Members

Technology 
producers

Independent inventors, 
researchers in  universities; 
state laboratories; private 
laboratories

Technology 
consumers

Private sector manufacturers, 
government agencies; intel-
lectual property brokers

Product 
 producers

Private sector manufacturers; 
distributors; value added 
retailers

Product 
 consumers

End-users; professional service 
providers

Resource 
providers

Government agencies; 
inter-governmental
institutions and donors; 
financial sector; technology 
transfer intermediaries

Source: Thompson (2015)

The benefits of technology transfer processes 
consist of improving the products, manufacturing 
processes, development of new products and ser-
vices required by the market. Technology transfer 
therefore means the movement of technology, 
consisting of knowledge, skills, and equipment, 
from one entity as an originator’s environment 
to other entities. No transfer has however taken 
place unless the moved technology, knowledge, 
skills are used.

PRIs are among others creating new know-
ledge, technology, and processes. On the other 
side, communities sometimes might need im-
mediate products and process solutions for their 
necessities, in the long run they need to empower 
themselves to become independent communities. 
The process of transfering research results from 
PRIs to fulfill the community needs is part of 
what we called the application of technology 
transfer. At the community level, technology has 
been introduced to be a main factor for converting 
natural resources, land, capital, and manpower 
to improve the livelihood or completed goods. 
So, it can be regarded as a combination of 
hardware and software for production, which 

has been formed from four basic elements, e.g. 
technoware, humanware, orgaware, and infor-
ware (UN-ESCAP, 1988). While Porter (1991) 
mentioned that technology is a collection of 
knowledge, products, processes, tools, methods, 
structures, and systems that are used in creating 
value (added) in a system. 

The process of technology transfer to com-
munities often face many challenges, such as 
unfavorable economic incentives and inadequate 
information for PRIs. Coordination among 
various stakeholders is also a challenge. Johnson, 
Gatz, and Hicks (1997) stated that recognizing 
the end user’s needs and the context where the 
technology will be used is essential for the suc-
cessful technology transfer to community.

Enrigues, Lorena, and Cynthia (2016) 
mentioned that currently, technology transfer for 
community needs has been evolving to something 
more responsible or appropriate for the context. 
Technology transfer for improving economic and 
livelihood of communities is mostly in the form 
of grassroots technology. Transfer of grassroots 
technology to meet community needs is aimed to 
build a strong sense of community and benefits 
that span across social, environmental, cultural, 
economic, and spiriual dimensions (Enrigues, 
Lorena, & Cynthia, 2016). It is therefore, 
techno logy transfer to communities is the major 
consideration of PRIs, particularly in the decision 
making process of technology creation whether 
it will suit their needs, so a win-win situation 
could be generated and avoid dependancy. Most 
of the technology transfer to communities are not 
in the form of a very sophisticated technology, but 
most are in the form of intermediate or grassroots 
technology.

In the literature, the "Valley of Death" 
concept in the technology transfer exists due 
to the troublesome transition from technology 
researched and developed into marketable in-
novations (Auerswald & Branscomb, 2003; Barr, 
Baker, Markham, & Kingon, 2009). The concept 
of  "Valley of Death" exists between invention 
and product development in a phase they called 
early stage technology development, and this is 
the stage where the technology shifts from a re-
search practice to an industrial practice (Murphy 
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& Edwards, 2003). In most cases, the existence of 
this ‘valley of death’ is in the case of commercial 
research from industry or transfer of technology 
from PRIs and academia to the industry. The val-
ley of death exists due to management, financial, 
and skill problems (Barr, Baker, Markham, & 
Kingon, 2009).  In the transfer of technology 
from PRIs to community, its concept almost 
does not exist, due to the technology developed 
and research conducted based on the community 
needs.

Mogavero and Shane (1982) mentioned that 
technology transfer models can be classified into 
two major categories. The first category is passive 
and the second is active. This classification refers 
to the level of activity in applying the  technology 
in the transfer process. If the technology transfer 
mechanism presents the technology to the poten-
tial user without assistance regarding its applica-
tion, then the mode is called passive (Figure 1). 

In the passive mode, only the technology 
and knowledge part of technology is transferred, 
the skills surrounding the technology are not 
transferred. On the other hand, if the provider 
of the technology assists with the application of 
the technology then the mode is called active 
(Figure 2). These mechanisms include training 
and support. 

and micro enterprises. Therefore, the researcher 
should recognize a need of a user/community. 
After defining a need he/she must work for ap-
propriate technology that will best satisfy this 
need, whether to develop the new technology or 
improve the existing one.

Technology transfer takes place via certain 
means. Cooke and Mayes (1996) indicate that 
these means can be identified per area of techno-
logy as follows
a. Technology in the form of knowledge can 

be conveyed through the following means, 
such as scientific journals and magazines, 
patent, paper presentation at conferences 
or societies, discussion with colleagues, 
acquaintances, consultants, through radio 
and television, and courses, data packs, and 
service bulletins.

b. Technology in the form of skills can be 
conveyed by watching someone doing 
something in realtime or through a video 
or demonstration at courses and hands-on 
training.

c. Technology in the form of equipment is 
conveyed via the following mechanisms: 
products, through trade magazines, trade 
conventions, sales representatives, advertise-
ments, and other direct forms of contact. 
As the transfer process takes time, the 

researcher and the communities have to keep 
in mind the benefits of the new technology 
compared to the old one. Le Grange and Buys 
(2002) proposed the steps in technology transfer 
process (Figure 3).

Source: Le Grange &  Buys (2002)
Figure 1. Passive Technology Transfer Mode

Source: Le Grange &  Buys (2002)
Figure 2. Active Technology Transfer Mode

There are very often gaps between current 
and new technology resulting from PRIs and what 
is needed by the communities, including SMEs 

Source: Le Grange & Buys (2002)
Figure 3. Technology Transfer Process
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Although the issue of cost may also be a 
barrier, working under ‘proper or suitable culture’ 
between researchers and communities is a key to 
success in replacing older technology in commu-
nities. In general, the transfer of technology from 
PRIs to community will cover funded project, 
research project, and management, collaboration, 
and networking. 

Gardner, Fong, & Huang (2010) also men-
tion that there are several key reasons to measure 
the effectiveness of technology and knowledge 
transfer activity at PRIs, such as:
a. to demonstrate the benefits of new techno-

logy/knowledge to society,
b. to educate on society’s need for innovation, 
c. to ensure sufficient returns on investment, 
d. to provide benchmarks for comparison 

across the industry, 
e. to promote competition in the global market 

place, and
f. to support future appeals for funding. 

2. Mechanism and Barriers of Technology 
Transfer to Community

The mechanism of technology transfer from 
PRIs to community is very challenging. In many 
developing countries, modern transfer of techno-
logy from PRIs (including universities) into rural 

communities is currently heavily supported by 
many external agencies including innovative 
firms, intellectual property consultants, busi-
ness consultants, technology brokers, research, 
and educational institutions, private industrial 
enterprises, financial institutions, NGOs (orga-
nizations non-governmental), governments and 
international funding agencies such as World 
Bank and  CIDA (Diaconu & Dutu, 2014). 

In the case of Small Medium Enterprises 
(SMEs), issue of technology transfer from PRIs is 
also very important, since they usually do not have 
their own in-house R&D facilities. It is therefore, 
in general, the transformation of research results 
to users (practice) is part of technology transfer 
or technology commercialization (Figure 4).

An initiation can take place in PRIs, uni-
versities or others. Transfer of new  technology/
knowledge is generally conducted to users, 
including to big and medium industries and 
community. The diffusion process of innovation 
in many developing country is very weak and 
poorly investigated by researchers. A question of 
the successful transfer of technology/knowledge 
is actually a matter of cooperation and partnership 
between the owner of new technology/knowledge 
and the users or community (Le Grange & Buys, 
2002) 

Source: Zuniga & Correa (2013)
Figure 4.   The Process of Technology Commercialization
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In order to maintain sustainability of the 
technology acceptance, particularly as the com-
munity level, several considerations should be 
taken as this is also to mobilize transfer of R&D 
results, such as:
a. establishing revolving funds program,
b. enticing commercial banks to support new 

technologies purchases,
c. supporting the income base of the end-use 

group, and
d. supporting access to capital, so the com-

munity who own businesses involving 
transfered technologies.
Meanwhile, experts have identified several 

mechanisms for technology transfer to community 
namely those dissemination of certain technolo-
gies from PRIs to community as users (Diaconu, 
& Dutu, 2014; Vac & Fitiu, 2017) (Table 2).

Table 2. Technology Transfer Mechanisms of PRIs
Type of 
Mecha-

nism
Parties involved Description

Direct to 
the users

None – TT 
conducted by 
single institutions

Transfer is conducted 
directly to the users

Conducted 
with partner

Another 
partners, could 
be NGOs, 
universities, 
companies or 
other institutions

This type of transfer 
generally conducted in 
fundamental research 
for skill training

Conducted 
by involving 
multi 
institutions

Local govern-
ment offices, 
companies, uni-
versities, NGOs, 
Community 
groups, etc.

Many of the PRI’s 
projects started 
cooperate with other 
institutions/ stakehold-
ers from the beginning 
of the project. 

Licensing/
Patent 
scheme

Mostly compa-
nies

New technology is 
licensed by other par-
ties, usually companies

Document 
transfer/ 
know-how 
contract

Mostly compa-
nies or research 
institutions

Schemes of techno-
logical flows. Sketches, 
documents in the 
contract of know-how

Sell and buy 
new pro- 
ducts based 
contract

Companies, 
research 
organization

This activity may be 
accompanied by staff 
trainings

Dissemi-
nation

Various organiza-
tions

Conferences, scientific 
articles published in 
professional journals, 
technical reports, etc.

Source: Diaconu & Dutu (2014); Vac & Fitiu (2017)

The mechanism for technology transfer 
mentioned in Table 2 includes:
a. cooperation with other parties (companies, 

central and local government, NGOs, and 
international agencis) in the development 
of research programs for the introduction 
of new types of products and services for 
certain target groups of community, 

b. patenting and licensing the results of 
technological development process 
in an organization to be operated by another 
organization (companies), 

c. transferring documents, such as schemes 
of technological flows, sketches, and docu-
ments in the contract of know-how, 

d. selling, purchasing, and importing means of 
production required to obtain new products, 

e. cooperation between two partners in funda-
mental research for skills training and skills 
for product development, 

f. cooperation in applied research that are done 
between new organizations like start-ups and 
universities, 

g. cooperation in product development as an 
activity carried out mainly by industrial 
enterprises, 

h. agreement based on product subcontracting 
established between the beneficiary and a 
specialized design firm able to achieve the 
product based on the specifications of the 
project; this activity may be accompanied by 
staff training to ensure the transfer of skills 
and abilities among the transfer participants, 
and

i. dissemination of information through 
conferences, scientific articles published in 
professional journals, technical reports.

The classifications of barriers has been pro-
posed by many scholars (Cooke & Mayes, 1996; 
Mazurkiewicz & Poteralska, 2017; Burhanuddin, 
Arif, Azizah, &  Prabuwono,  2009; Barbolla & 
Corredera, 2009). They particularly identified 
the barriers related to the R&D institutions, their 
partners as well as users, among others related to 
the following point of view 
a. management attitudes,
b. poor technical research,
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c. financial problems,
d. resistance to change,
e. poor information flows,
f. poor communication with the users or within 

R&D institutions,
g. lack of time in managing the technology,
h. too expensive to be implemented or to 

produce,
i. current product/procedures does not meet 

the needs,
j. too much red tape, 
k. inadequate of knowledge and skills, and
l. others problems related with culture, politi-

cal, and institutional/organisational related 
barriers. 
Some of these aspects may have a greater 

influence on transfer of technology as compared 
to others, depending on the technology transfer 
situation (local and national).

3. Public Research Institutes 
In developing countries, public research institu-
tions (PRIs) are considered as primary tools for 
government in enhancing knowledge,  technology, 
and innovation as well as to spur national eco-
nomic development and welfare of the people 
(OECD, 2011, 2017; Mazzoleni & Nelson, 2007; 
Intarakumnerd & Goto, 2016). The PRI activi-
ties in creating, discovering, using, and diffusing 
knowledge and technology (including in research, 
development, and others, such as dissemination 
of technology), are mostly funded by govern-
ment. In Indonesia, the PRIs that are heavily 
funded by the government for their activities, 
among others are LIPI, BATAN, LAPAN, and 
BPPT (Hermawati, Siahaan, Rosaira, Manalu, 
& Santoso, 2018). In developed countries, PRIs 
also have role in providing direct R&D supports 
to business firms and public authorities (Maass, 
2003). 

Currently, PRIs need to play a more active 
role in their relationship not only with industry, 
but also with society, in order to maximize the 
utilization of their research results as well as in 
the realizing economic, social, environmental, 
and cultural benefits for the community develop-
ment. PRIs are also increasingly expected to have 
researchers and its results are more relevant to 
public concerns to improve human quality of life, 

poverty alleviation and environmental conditions, 
support  policy formulation, and upgrade existing 
industries. 

PRIs are also considered as an integral part of 
the national innovation systems  ( Intarakumnerd 
& Goto, 2016; Cohen, Nelson, & Walsh, 2002). 
It is therefore, the roles of PRIs in linking various 
actors, such as users, producers, and other stake-
holders, to boost innovation in the country. Boaz, 
Fitzpatrick, and Shaw (2008) stated that PRIs 
should be oriented towards problem-solving with 
their stakeholders and build researcher capacity. 

Many of the most important outcomes 
of PRIs are in the form of new knowledge, 
skills, and experience, which are considered as 
 intangible and unquantifiable, such as changes in 
skill, knowledge, attitude, behaviour, condition, 
or life status for program participants (Siahaan, 
Hermawati, Rosaira, Manalu & Santoso, 2017).  
The PRIs’ outcomes should also demonstrate 
the value of government investment/funding 
as well as improved programme efficiency and 
effectiveness.  

D. CASE STUDIES’ FINDINGS 
1. Food Processing Technology Project
One of the results of action research project at 
PRI ‘A’ is food processing technology. After an 
in-depth interview with the project management 
and visited the project sites, we found that results 
of this project have been adopted by the users/
communities for more than five years. Conse-
quently, they have been generating some impacts 
to the users and the researchers, the project is 
also considered as a sustainable project of PRI 
‘A’ (Hermawati, Siahaan, Rosaira, Manalu, & 
Santoso, 2018). 

The action project was conducted by re-
searchers (2 masters) and 2 undergraduates as 
technical assistants from Development Center of 
Appropriate Technology of PRI ‘A’. The  project 
was conducted within 2010‒2014. Various 
 proccessing food technologies resulted from this 
project, such as food technology for making fish 
crackers, squid crackers and fruit chips, added 
value local products. Those food processing 
technologies were developed based on the com-
munities’ need or local micro enterprises’ need of 



10 W. Hermawati/J.STI Policy Manag. 4(1) 2019, 1–15

Selat Nasik at Belitung Island. Therefore, those 
final technology developments were transferred 
to the community in Selat Nasik subdistric, 
Belitung District, Bangka Belitung Island. 

In the technology transfer process, the center 
used the scheme of cooperation and interaction 
(Vac & Fitiu, 2017). The center cooperates with 
local government of Belitung Province and local 
SMEs. Many types of training for entrepreun-
ers in micro enterperises and small to medium 
enterprises (SMEs) were given as part of the 
technology transfer agreement, including training 
related to the management and commercialization 
of their local products, such as crackers, pepper, 
honey, salt fish, and many other local products. 

The researchers also assisted them in 
packaging and business management, including 
making their own brand and registering to get 
the certificates from BPOM (Agency for Drug 
and Food Processing) and Depkes (Ministry of 
Health). Since the beginning, the researchers have 
worked very closely with the community. They 
have identified very well the technological needs 
of the community. The mechanism of technology 
transfer is shown in Table 3.

Table 3. Technology Transfer Activities at the  Cen-
ter of Appropriate Technology, PRI ‘A”

During 2010‒2014 about 41 micro and 
SMEs, 25 households with total of 150 persons 
involved in the training held by this project 
(Hermawati, Siahaan, Rosaira, Manalu, & San-
toso, 2018). Adoptions of the new appropriate 
technologies from this center have increased the 
ability of SMEs to replicate the technologies, as 
well as increased their production and enlarged 
their market. This is considered as one of the 
success of the project. A policy at the local gov-
ernment level was issued in 2015 to determine 
Selat Nasik as one of the tourist destination areas 
in Bangka Belitung.  

2. Land Microbes for Organics Fertilizers 
Project 

The project of selected land microbe  treatments 
for organic fertilizers was conducted by 
 researchers (2 Ph.D., 1 master) and 2 technical 
assistants from the Biology R&D Institution of 
PRI ‘A’. The project was conducted from 2008 
until 2014. This research was fully funded by the 
government. Results of this research are a new 
formula of liquid and granule organic fertilizers 
as well as innovative equipment/technology for 
blending the organic fertilizer and a patent for 
new formula (Hermawati, Siahaan, Rosaira, 
Manalu, & Santoso, 2018). 

Transfer of the research results to the com-
munity was done through three schemes, namely 
a. directly to the farmers groups;
b. collaboration with local government and 

farmers groups;
c. patent and license by industry. Two firms 

have lisenced the patent of liquid organic 
fertilizer.

d. Technology transfer to the users and industry 
are the new formula and blending equipment 
for organic fertilizer. The mechanism of 
technology transfer is shown in Table 4.

Table 4. Technology Transfer Activities at the  
Center of Biology R&D Center of PRI’A’

The technology and new formula have 
been adopted by various farmer groups in more 
than 25 districts in West, Central and East Jawa 
Provinces, East Kalimantan and West Sumatera 
Provinces.  

In the introduction stage of the research 
results, the researchers developed good net-
works with local government and local leaders, 
especially to convince farmers in that area to 
replace chemical fertilizer with organic one. The 
researchers held two to three training sessions for 
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selected farmers and developed a demonstration 
plot as a sample of rice fields or fruits plantation 
with organic fertilizers. Until 2016, more than 
2.000 farmers have attended the training courses 
held by this project, mostly on producing liquid 
organic fertilizer  (Hermawati, Siahaan, Rosaira, 
Manalu, & Santoso, 2018). 

The success of this technology transfer was 
shown by many positif impacts after the farmers 
using it, including new knowledge and skills, 
increased fertility of their rice fields and agricul-
ture land, as well as creating better conditions 
of the environment and surrounding. At last, the 
farmers decreased the use of chemical fertilizers 
by 40% and increased their household’s income 
by average about 30%.

E.   DISCUSSION
The broader impact of technology transfer 
from PRI to community emerges as a result of 
researchers working on their research-based 
knowledge or expertise based on society needs. 
The first premise for this successful technology 
transfer to community is that the new know-
ledge, technology, know-how, understanding or 
perspective produced by research is somehow 
being conveyed beyond usual schemes (mostly 
non-contract based) and is utilized by the users 
(including community) or to solve their problems. 
The process of transfer of technology from the 
perspective of the institution (PRI ‘A’), as shown 
in Table 3 and 4, can be explained.
1. Direct transfer to the users (community). 

Technology as the research results, come 
into use directly to the users without formal 
contract. There are a lot of underpinning 
research and development in the background.

2. Through cooperation and interaction. 
Researchers work together, discuss, and 
exchange knowledge with other stakehold-
ers, such as business and industry, public 
authorities, education, NGOs, or others 
professional practitioners including funding 
agencies in transferring their research results 
to community. 

3. The proficient people. Research-based 
knowledge, expertise, vision, and skills are 

conveyed by individual people who act as 
local agent in delivering the research results. 

4. Patent and licensing the technology by 
Industries.

5. Dissemination of information through 
conferences, scientific articles published in 
professional journals and technical reports.

6. The success of technology transfer also 
links to research topics and objectives, and 
especially to where, when and by whom the 
research is utilized. Is the research under-
takings based on or may be interventions 
in society? Identify the potential users and 
beneficiaries of our research activities as 
well as understand the environment in which 
they operate many fields of science and 
 technology is very significantly important. 
Therefore, most of the technology transfer 

from this PRI to community emerges through a 
complex process that involves, not only research-
ers and research organisations, but also other fac-
tors, such as economic or societal circumstances, 
timing and pace of needs for new technology and 
knowledge, corporate IPR environments, govern-
ment policies and stakeholders.

Furthermore, another factor behind the suc-
cess of technology transfer to community also 
revealed that the technology, which resulted from 
the research, should fit with their needs through 
consultation with the users. Creating technology 
or products for community may need special 
attention, so sustainability of the technology or 
scaling up of the technology can be done. There-
fore, the criteria of research should include the 
following
1. affordability is the degree to which a good or 

technology is affordable to users at the low 
end of the market;

2. acceptability is the extent to which users 
are willing to consume, use, distribute or 
sell a product or service; 

3. availability is the extent to which users are 
able to acquire and use a product or service; 

4. awareness refers to what users know about 
the technology, products or services you 
transfer. 
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Results of the study also revealed that 
there are several factors identified as barriers in 
conducting the technology transfer from PRIs to 
community. The main problem with technology 
transfer arise because it is entrusted to research 
institutions or research funding bodies. In fact, 
research results for commercialisation requires 
commercial skills, and should be handled by 
independent commercial bodies that have the 
requisite commercial skills. 

Research activities at PRIs and commer-
cialising the results of the researches are two 
entirely different processes and required entirely 
different skills. Commercialisation requires com-
mercial expertise. 

Therefore, the process of technology transfer 
can fail due to many reasons that can come inter-
nally from PRI’s or from the users perspectives. 
Problems arise from internal PRI ‘A’, among 
others are
1. lack of qualified researchers who engage in 

entrepreneurial endeavors and technology 
commercialization,

2. dissemination the results of projects requires 
specialised marketing skills, which is often 
missing in research entities,

3. a clear legal framework regarding the cre-
ation and exploitation of intellectual property 
and patents from research,

4. lack of a plan for the implementation of 
research results or business plan often not 
included in the research  activities,

5. having financial problems in scaling up the 
technology,

6. lack of integrated policy and support for the 
transfer of technology to community,

7. lack of connectedness with other institutions 
or partnership,

8. lack of trust from the users, 
9. lack of technology assessment including 

technology readiness level and technology 
valuation,

10. there are often problems with selecting 
the most appropriate technology transfer 
mechanisms, and

11. no regular monitoring and evaluation after 
the transfer process.

Problems that arise from the users are
a. lack of absorptive capacity,
b. the users are not able to discern the level 

and characteristics of the technology needed,
c. management attitudes at the users levels, 

particularly in managing technology for 
user’s group,

d. some of the people in that areas have a 
resistancy to change,

e. no sufficient assistance for farmers/users 
after they finished training, and

f. too expensive for most of the farmers/users.
g. Those problems should be recognized before 

the decision of developing the technology 
is made.  

F. CONCLUSION AND IMPLICATION
The two cases of the technology transfer from 
PRI ‘A’ to community are on food processing 
techno logy and land microbes for organic 
fertilizers. The research provides evidence that 
the technology transfer is conducted with the 
schemes, (1) direct to the users, (2) document 
transfer/training in cooperation with multistake-
holders/institutions, (3) patent and licensing and 
(4) dissemination. PRI ‘A’ cooperates with local 
government, NGOs, farmers groups and SMEs. 

Adoptions of these new appropriate technolo-
gies from the centers have increased ability of 
SMEs and farmers to replicate the technologies, 
as well as increased their production and enlarged 
their market. The success of this technology 
transfer was shown by many positive impacts 
after the farmers/SMEs used it, including new 
knowledge and skills, increased new knowledge 
and skills, their productivity, fertility of their rice 
fields and agriculture land, as well as creating 
better condition of environment and surround-
ing. As a result, the farmers decreased the use of 
chemical fertilizers by 40% and increased their 
household’s income by average about 30%.

The study tried to enrich the literature related 
to technology transfer from PRI to community. 
However, the case studies demonstrated that  
several barriers exist in doing the technology 
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transfer to community. Barriers are coming from 
the instution (PRI ‘A’) as well as from the users 
perpsectives, such as lack of technology assess-
ment  including technology readiness level and 
technology valuation, lack of qualified research-
ers who engage in entrepreneurial endeavors 
and technology commercialization, management 
attitudes at the users levels, financial problems in 
scaling up the technology, resistancy to change, 
no sufficient assistance after they finished train-
ing, too expensive for most of the farmers/users, 
and no regular monitoring and evaluation after 
the transfer process. 

To avoid the ‘valley of death’ in commercial-
izing research results, get technology transfer 
out of the hands of bureaucracies, research 
funding bodies and the government and put the 
process into the independent institution or the 
private sector. Implications of the technology 
transfer to the community are that PRI ‘A’ should 
 improve their research policy and management. 
PRI ‘A’ through their researhers should consider 
users (SMEs and farmers) as the central (most 
important) component of the research decision. 
They are the final users of their research results 
(innovation technology/processes). Beside that, 
commitment of researchers, support and improve 
link with other actors, stakeholders and society, 
as well as increase capacity of the users.  
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