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FOREWORD by EDITOR-in-CHIEF 

We are very pleased to present the second issue of the Science, Technology and Innovation Policy 
and Management (STIPM) Journal. We are very excited that the journal has attracted papers from 
many countries. The variety of paper submissions has supported the international-level initiatives of 
the journal. Since the beginning of the year, a number of articles have been sent to us. Six articles are 
published in this issue, while others are still under the first or second phase of review and will follow 
in the subsequent issue. 

In this issue, we present six articles on issues of technology and innovation development and policy 
at national-, regional-, and firm-level, written by scholars from Australia, Japan and Indonesia. The 
first article investigates the technological capability of the milk processing industry in Indonesia. The 
second article investigates mass production of innovation in the business model of start-up companies. 
The third article explores the diverse effects of four types of mobility on university entrepreneurship. 
The fourth article explores institutional transformations in local innovation systems used by the farmer 
community of Belu, East Nusa Tenggara, Indonesia. The fifth article analyzes the transition of bioplastic 
development in Indonesia, and the last article investigates the effectiveness of subsidies in technology 
adoption using the case study of reverse osmosis membrane technology in Mandangin Island, East Java, 
Indonesia. All articles have gone through editorial review by prominent experts.

I would like to thank the authors who have submitted articles to STIPM Journal for their trust, 
patience and timely revisions as well as for trusting Editor and Editorial Board. I encourage authors to 
submit their manuscripts. This scientific work is published widely on an open access policy.

My gratitude also goes to all members of the Editorial Board and reviewers who have contributed to 
this second issue, all of whom increase the quality of articles in this journal even more. We continue to 
welcome article submissions in the field of science, technology and innovation policy and management. 

We wish you a 2017 Happy New Year!

Jakarta, December 2016
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Innovation is an important factor for economic development, 
especially for a developing country. Lack of access to innovation 
and information has contributed to its low agricultural productivity. 
In Belu, East Nusa Tenggara, a similar situation is taking place. 
Government initiative SIDa-Belu has tried to bring innovation 
closer to community, particularly to farmers in Belu. Institutions are 
one factor that must be considered in the process of innovation. The 
study focuses on the process of institutional changes among actors in 
local innovation systems; in this case, the SIDa-Belu. The objective 
of the study was to analyze the institutional transformations that 
occurred in the implementation of the SIDa-Belu concept.  The 
attitude of actors in the SIDa-Belu was considered as an indicator 
in evaluating the SIDa-Belu concept. Primary and secondary data 
were collected using questionnaires, guided interviews and focus 
group discussions (FGD). The questionnaires were used to map 
the performance of each variable. In-depth interviews and FGD 
were used to obtain qualitative data. A descriptive method, namely 
the Structure, Conduct, Performance (SCP) analytical approach, 
was applied to measure the institutional performance of SIDa-
Belu models that have been implemented in the subdistrict of 
West Tasifeto, Belu. The analysis was conducted by comparing 
conditions before and following the SIDa-Belu implementation. 
Institutional change is a process of transformation that is part of 
development. The agreed rules and controlled behavior in each 
actor and among actors of SIDa-Belu produce a well-performing 
local innovation system. The institutional transformation occurred 
from minor rules, unfocused and short-term goals, into active 
farmers’ groups having mutually agreed rules, with long-term 
goals. Successful institutional transformations were seen in the 
changing attitudes in each of the actors within the SIDa-Belu 
Model towards a better organization, benefiting farmers as the 
object of the program..
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I. INTRODUCTION
It is generally agreed that innovation can play im-
portant role in economic development, as shown 
by many developed countries. In Indonesia, this 
is also shown by agriculture sector growth in 
1970s through the green revolution program. In 
this era, new agriculture technologies increased 
agriculture production and productivity. The tech-
nologies were, among others, new and advanced 
rice variety seeds, irrigation and fertilizers. Post-
harvest technology was introduced, disseminated 
and adopted by farmers, and in turn Indonesia 
achieved rice self-sufficiency. Therefore, innova-
tive activity is a fundamental key for economic 
development and entrepreneurship, as stated by 
Audretsch and Link,   (2012). Innovative activity 
is the key to the economy, and entrepreneurship is 
a fundamental behavior upon which innovation is 
based.  According to Schumpeter, priority should 
be given to the role of innovation in not only 
transforming economic systems to new levels 
of performance, but also in spreading prosperity 
(Juma, 2014). East Nusa Tenggara remains the 
province with the fifth lowest Gross Domestic 
Income (GDI) and the lowest Human Develop-
ment Index (HDI) in Indonesia. Lack of access 
to innovation and information has contributed 
to its low agricultural productivity. The local 
government has been trying to bring technology 
closer to farmers through an initiative called 
SIDa, which stands for Sistem Inovasi Daerah 
(Local Innovation System). Some agricultural 
technologies were delivered and transferred to 
farmers.

In the case of Belu, the condition is due to lack 
of access to innovation and innovation informa-
tion and is worsened by infrastructure inadequate 
for supporting economic activities. Technology 
can be one of the solutions to cope with the 
condition. However, although the government has 
promoted the technologies to support agriculture 
development in the area, farmers’ economic situa-
tions have not been improved, especially for poor 
farmers. This condition occurred because many of 
the government’s programs to help poor farmers 
have not been well-distributed (Dyah, Saparita, 
Abbas, Mulyadi, & Hidayat, 2011). Hence, many 
of the technologies disseminated by the govern-

ment through several programs are not utilized 
or adopted by the farmers. 

The low adoption of the promoted technolo-
gies in Belu is due to unsuitable and unevenly 
distributed technologies in each location, not to 
mention that institutions are not taken into ac-
count during the dissemination process. In fact, 
institutions are an important factor in sustainable 
capacity building, as it plays a role in managing 
the technology or innovation’s ability to increase 
farmers’ capacity. Managing here means activities 
related to disseminating, maintaining, and pro-
viding innovation or information on innovation 
needed by the farmers in order to increase their 
production and productivity, increase their in-
come and, in turn, alleviate their poverty. 

Every community or area is actually 
equipped with such an institution but are mostly 
not optimizing it, let alone for managing innova-
tion. Considering that innovation is important for 
local capacity building and that access should 
be available to farmers, a local institution is 
needed to play an intermediary role for farmers 
to obtain access to innovation. Therefore, to 
empower poor farmers and alleviate poverty, the 
local government supports the Local Innovation 
Systems initiative called SIDa-Belu. SIDa-Belu 
is developed together by R&D institutes within 
LIPI, district-and subdistrict-level local govern-
ments, farmers’ groups and farmers, and then is 
implemented at the subdstrict and village levels 
(Saparita, Dyah, Mulyadi, Hidajat, 2012).  

Referring to Jacobsson and Johnson’s (2001) 
statement that “the aim of innovation systems is to 
improve social function”, SIDa-Belu is developed 
in order to assist the government in alleviating 
poverty in the area by helping farmers, especially 
poor farmers, obtain access to innovation and 
information. In this case, SIDa-Belu is built as 
the intermediary institution to bring innovations 
or needed technologies closer to the community.

SIDa-Belu is built by optimizing local insti-
tutions which function as extensions for farmers, 
namely extension offices. However, this would 
only work in one direction, i.e. extension work-
ers give information to farmers or assist farmers 
whenever there is any government programs al-
located in the area. The relationship only involves 
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disseminating, with no active interaction and no 
feedback from farmer to government or R&D 
institutions. Almost all of the programs or dis-
seminated technologies are top-down programs, 
resulting in the disseminated technologies being 
underutilized. In addition, the technologies are 
unsuitable to local conditions, too expensive, too 
complicated, or too difficult to apply. Therefore 
SIDa-Belu is built by equipping local institutions 
with needed facilities so that they are able to play 
their role properly as intermediary institutions 
where farmers can easily gain access to innova-
tion they need.

SIDa-Belu is built in reference to the joint 
regulations of Ministry of R&D and Technology 
(MRT) and Ministry of Home Affairs (MOHA) 
No.  03/2012 and No. 36/2012 on Strengthening 
Regional Innovation Systems. The existence of 
local innovation systems in an area is expected to 
overcome the gap between science and technol-
ogy (S&T) and community, especially in remote 
areas (off Java Island, where the central economic 
growth lies). However, many obstacles often oc-
cur during implementation. A network that has 
been built as a model system would often not 
run smoothly during the application in a certain 
area. One of the factors causing the problem is 
the element of overlooked institutions, which are 
not managed properly. 

Besides the extension offices, there are many 
local institutions in the area, i.e. farmers’ groups, 
cultural/customary organizations (lembaga adat), 
farmers’ unions, etc. However, in this case the ex-
tension offices are more suitable to play the role 
of the intermediary institution and manage local 
innovation systems as they require the minimal 
facilities needed for managing innovation sys-
tems, as opposed to the others. Institutions should 
not be confused with institutes. An institute refers 
to an organization or formal body built with a 
clear legal basis, while institutions are the norms 
and rules applied and agreed upon by the com-
munity. Basically, institutions are the result of 
interactions between its constituent components, 
namely the individual/person, similar interests, 
rules, and structures (Horton & Mackay, 2003). 

The institution as an element of the local 
innovation systems has a function in controlling 

or managing interactions that should happen 
within the elements of innovation systems and 
among actors of innovation. However, making 
the SIDa-Belu Model an active institution is 
required. The transformation or institutional 
change is in accordance to the local needs and 
condition. Done correctly, it would bring about 
a new institution more suitable to community 
members, namely farmers as the end users of the 
technologies. In Belu’s case, the transformation 
occurrs as individual farmers became farmers’ 
groups, and subsistence farmers became market-
oriented farmers. 

The study focuses on understanding the 
process of institutional change among actors in 
the local innovation systems of SIDa-Belu. The 
objective of the study is to analyze the institu-
tional transformation or changes that occurred 
during the implementation of SIDa-Belu. The 
actors’ attitude changes in the SIDa-Belu are an 
indicator in evaluating whether or not the SIDa-
Belu concept is functioning. 

There are three elements of institution will 
be analyzed, namely: (i) the intermediaries sector 
(disseminator/diffusion actors); (ii) innovation 
users (farmer/community); and (iii) innovation 
providers (Center for R&D). These three ele-
ments represent innovation actors. Innovation 
disseminators are the intermediary institutions 
managing the link between innovators and users. 
In this case, the disseminator is the Local Exten-
sion Office (LEO) that manages SIDa-Belu at the 
subdistrict level and the Agency for Extension 
and Food Security Board (AEFSB) at the district 
level. The innovation users are the farmers in 
West Tasifeto subdistrict of Belu district. The in-
novation providers are R&D centers or grassroots 
innovators. 

Primary and secondary data were collected 
using questionnaires, guided interviews and 
focus group discussions (FGD). The number of 
respondent are 30, divided over three villages of 
Taliren, Fatukrin, and Aimalay. Questionnaires 
used to map performance for each variable. 
In-depth interviews and FGDs were used to 
obtain qualitative data. A descriptive method, 
SCP (Structure, Conduct and Performance), was 
used as an analytical approach to measure the 
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institutional performance of SIDa-Belu models 
that have been implemented in West Tasifeto 
sub-district. The analysis was conducted by com-
paring the conditions before and after SIDa-Belu 
were implemented. 

Data collection was conducted in May 
2011 through survey using questionnaires. The 
survey was conducted in coordination with local 
researchers and staffs of local Agricultural Of-
fice. To get comprehensive information, several 
Focus Group Discussions (FGD) were conducted 
in April-May 2012 in different level, i.e. FGD 
with farmers representing the users of innova-
tion, FGD with staffs in sub-district level and 
extension workers representing the disseminators 
and intermediary institutions, FGD with staffs 
in district level representing the policy makers. 
In May 2012, several dialogues also conducted 
based on survey results and FGD. Results of the  
dialogue was that local innovation systems model 
(SIDa-Belu) should be developed in accordance 
to the local needs. In 2013, several dialogues also 
conducted before implementing the SIDa-Belu 
Model to assure it was accepted by the people 
where the model was implemented (Bakustulama 
Village). In April 2015, in depth interviewed and 
FGD were also conducted by authors to evaluate 
how SIDa-Belu model was adopted, adapted and 
functioned by the people. 

The SCP method is derived from the neo-
classical market analysis to identify a correla-
tion between the structure of an industry and its 
performance (Edwards, Allen, & Shaiik, 2006). 
However, this method can also be applied to 
measure the institutional performance of local 
innovation systems, as the market is also an 
institutional system.

Structure in the SCP method refers to 
relationship patterns among phenomena. The 
elements are: (i) encourage the emergence of 
institution, (ii) legal basis of the institution, and 
(iii) position of each actors within the organiza-
tional structure. The aspect of ‘conduct’ in the 
SCP method shows the actors’ behavior toward 
innovation in an institution.  Performance’ in the 
SCP method shows the form of work in activities 
agreed to be carried out within institution. 

An innovation system is described by Free-
man (Audretsch, & Link, 2012; Muller, 2009), as 
a network of institutions that interact in providing, 
modifying and diffusing technology. From this 
definition, Lundfall (2007) adds a social element 
as a binder in occurring interactions, showing that 
in different regions, systems might be different. 
Meanwhile, the Organisation for Economic Co-
operation and Development (OECD) perceives 
innovation systems as a set of market and non-
market institutions in a country which affects the 
direction and speed of innovation and technology 
development (OECD, 1999). 

In alleviating poverty, Carayannis & Grig-
oroudis (2014) consider innovation as the key 
in increasing competitiveness and productivity. 
Increases in farmers’ productivity, it is believed, 
can reduce poverty (Carayannis & Grigoroudis, 
2014). 

In several definitions of innovation systems, 
institutions are an important element in managing 
the occurring interactions between actors in an 
innovation system and within existing elements. 
The functions of institutions in innovation systems 
were described by Johnson (2001) as follows: 
(i) reduction of uncertainties; (ii) resolution of 
conflicts; (iii) provision of incentives for learning 
and participation in innovation processes; and (iv) 
effective and efficient management of resources. 

II.  THE IMPLEMENTATION OF 
THE SIDA-BELU MODEL IN 
WEST TASIFETO SUBDISTRICT

Innovation processes require the consideration of 
numerous factors, both internal, which concern 
the multiplicity of agents involved and interaction 
mechanisms, and external, which are the set of 
policies and competitiveness factors determin-
ing the environment in which the companies 
operate (Arranz, de Arrobaye & Fdez, 2009). As 
already described, in Belu, one of the causes of 
poverty was the low usage of technology. Here, 
SIDa-Belu has tried to bridge innovation from 
R&D institutions as the technology provider 
to community/business. However, interactions 
among actors were needed to make the systems 
run and benefit the actors, particularly actors in 
the community.  
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A study regarding innovation and technol-
ogy utilization in 2011 illustrated that the use of 
technology/innovation in Belu was categorized 
as low. The low innovation utilization had 
rendered the people unable to use/cultivate the 
full amount of land they held. In addition, they 
were also not able to cultivate the land for the 
full extent of the year. As a result, production 
was limited and they could only meet their own 
consumption needs—or even less.  It also affected 
their income, which was low, and therefore they 
remained in poverty. Due to a low income, they 
cannot save money for technology or technology 
application, and therefore the land utilization was 
not optimal (Dyah, et al., 2011).

The innovation systems that could give 
poor farmers access to technology was then 
built. However, to build the model, it needed 
greater and more active interactions between 
the universities, R&D centers, companies and 
government, and was regarded as a necessity to 
fulfill the requirements of services, R&D and 
development (Arranz et al., 2009). Hence, the 
SIDa-Belu Model in West Tasifeto subdistrict was 
built by involving academics as innovation pro-
viders, local government as the area owner, exten-
sion workers as innovation disseminators, and 
farmers as innovation end users. The model was 
built by taking FGD results and intense dialogue 
conducted with the local government, farmers 
and farmers’ groups into account. The SIDa-Belu 
Model was developed by considering the nine 
elements of the innovation systems identified 
during the process of problems identification in 
existing local innovation systems. Those elements 
are: innovation disseminators (LEO), innovation 
users (farmers), innovation and information flow, 
management of innovation, innovation system 
institutions, infrastructure, environmental sup-
port (social and local politics), innovators and 
the availability of information and innovation 
(Saparita, Dyah, Abbas, Hidajat, 2013). 

Lakitan (2010) states that innovation systems 
in the agriculture sector should be based on local 
potency and the conditions of each area. The right 
strategy in developing technology would build 
the nation’s independence and maximize the 
added value of products and services generated 

from local resources. Based on Belu’s conditions, 
adapting from Arnold and Bell (2001) in World 
Bank (2006), this paper has developed its concept 
of agricultural innovation systems as shown in 
Figure 1.

Figure 1. Science and technology innovation systems 
in agricultural sector

In Figure 1, innovation systems of S&T in 
agriculture have at least five institutional ele-
ments. Each of these institutional elements should 
be able to synergize in the process of diffusion 
and adoption of technology. Figure 1 shows the 
essential components in the system of innovation 
and systems flow, and also shows the learning 
process described by the alternating direction of 
the arrow. Figure 1 also shows the importance of 
the role of intermediary institutions in bringing 
innovations closer to farmers for their benefit.

Dissemination and utilization of technology/ 
innovation are leverages in overcoming poverty. 
The role of S&T innovation in taking on poverty 
is recognized by the government and supported 
by a series of regulations and legislation. Among 
others are: President of the Republic of Indonesia 
Instruction No. 03/2001 on the Implementation 
and Development of Appropriate Technology, Act 
No. 18/2002 on National System of R&D, Devel-
opment and Application of ST, and Government 
Regulation No. 03/2005 on Technology Transfer, 
Intellectual Property Rights and Results of R&D 
and Development Activity; these demonstrate that 
technology is important for national development 
and growth.

An effective innovation system will increase 
the utilization of innovation, which will lead to a 
better welfare. In the case of SIDa-Belu, interac-
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tions between government as the intermediaries 
sector, R&D center and community need sup-
porting policy, specifically local regulation, as 
guidance in applying the SIDa-Belu system. 
The concept of an effective innovation system 
is characterized by interactions occurring within 
the elements of the system, in accordance to each 
role. In turn, good process interactions are char-
acterized by its productivity and generate profit 
or mutual benefit in various forms for the parties 
that interact. Linkages and the networking value 
chain are the basis for strengthening the innova-
tion system and need to be developed further. 
Linkages and networking in S&T innovation 
systems concerns not only business activities, 
but also non-business activities.

The SIDa-Belu was built by involving all re-
lated parties and implemented with West Tasifeto 
subdistrict as the location of the intermediary 
institution and Bakustulama Village as the user 
(farmers/community). At the beginning, imple-
mentation at the village level involved farmers 
from two hamlets, i.e. Fatukrin and Taliren. These 
two hamlets were actually new settlements in 
the area for refugees from Timor-Leste. During 
the implementation, another hamlet joined the 
implementation program: Aik Malaik, which was 
a hamlet of native inhabitants. These two hamlets 
possessed different conditions. While the third 
hamlet had enough agricultural land on average, 
farmers from the first two hamlets had no access 
to agricultural land, so that they had no income 
source. They only planted corn in their home yard 
as a staple food for their own consumption.  

On the other hand, the third hamlet had 
enough land, with an average size of one hectare 
per household. However, they were only able to 
cultivate half of the land due to extremely or very 
dry climate that required appropriate technology 
application to solve; hence, their production was 
also mostly for their own consumption. Their 
involvement in the SIDa-Belu implementation 
had changed their productive activities, which 
now benefited them. Through the SIDa-Belu, the 
extension workers managed to give farmers from 
Fatukrin and Taliren access to land and increased 
the production for farmers from Aik Malaik.

Here, SIDa-Belu played the role of interme-
diary and opened access for farmers according to 
their needs. To farmers from Fatukrin and Taliren, 
land for production were very crucial; through 
the SIDa-Belu network, the extension worker 
managed to negotiate with the local landlord 
to lend the uncultivated/unused land to these 
farmers. Therefore, during the implementation 
in 2013–2014, farmers from those two hamlets 
managed to cultivate vegetable crops three times 
a year, with assistance of extension workers 
in the form of seeds to be planted. Vegetables 
were chosen because they require a short time 
in cultivation and have relatively high economic 
value. Meanwhile, farmers from the third hamlet 
benefited from information on better vegetable 
cultivation. Before they were involved in the 
SIDa-Belu program, they planted vegetables by 
scattering the seeds, but changed their method 
after they received information from the exten-
sion workers on how they could increase their 
production by applying distance between plants. 
By applying the technique, the farmers could yield 
29% more produce than simply spread planting. 
With the benefit they received, the farmers were 
confident to be involved in SIDa-Belu and agreed 
to maintain and change it if needed to better suit 
their needs.

III. INSTITUTIONAL 
TRANSFORMATION OF  
SIDA-BELU MODEL 

A. Structure of the SIDa-Belu Model
The implementation of SIDa-Belu Model refers 
to the joint rules of MRT No. 03/2012 and MOHA 
No. 36/012 on Strengthening Regional Innovation 
Systems. The parameters of institutional structure 
of SIDa-Belu model are: (i) what encourages the 
emergence of institutions; (ii) what legal basis the 
institution operates on; and (iii) the position of 
each actor in the structure of organization.

Innovation and diffusion are a systemic, 
dynamic and non-linear process in which tech-
nological and institutional factors interact in a 
context of inherent uncertainties. The dynamics 
of technological and institutional change unfold 
at many different levels, and on different time 
scales. Innovation is non-linear, as systems typi-
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cally show with increasing returns from adoption, 
so that small changes in initial conditions can 
result in radically different outcomes. Innova-
tion processes are uncertain because neither 
future technological and market opportunity nor 
policy and regulatory regimes can be accurately 
predicted (Foxon & Pearson, 2008). The model of 
SIDa-Belu was built and implemented to address 
uncertainty resulting from the dynamic process 
of the diffusion of innovation.

The institution of SIDa-Belu Model was 
needed to rekindle farmers’ interests in obtain-
ing information and technology. For some time, 
information and technological assistance from 
the government often created conflict in the 
community for several reasons; for instance, the 
technology was inappropriate and distributed 
unevenly. The technology was inappropriate 
because the technology or information provided 
by the government did not fit their needs. The 
uneven distribution caused conflict among farm-

ers’ groups and led to low trust in the government. 
It was believed that those who were close to the 
government officers must receive the government 
assistance consistently. There were also cases of 
fictitious farmers’ groups, namely groups that 
were formed only for getting government aid, 
and going inactive after receiving the aid.

In consideration of the location where SIDa-
Belu model was implemented, people thought 
that it needed to change for better results. In 
the SIDa-Belu Model, a network was the most 
important part of the system because it connected 
actors involved in the system. Figure 2 shows the 
structure of the network of actors in the system 
before the implementation of SIDa-Belu Model.

Figure 2 illustrates that farmers’ groups 
became the object of a program organized by the 
government or innovation providers. A structural 
weakness of this network is the lack of com-
munication between actors in the system upon 
implementation. The farmers groups’ position 

Figure 2. Network Structure of Innovation Actor before SIDA-Belu being Implemented

Figure 3. Networking Structure of Innovation Actors
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here are as the object of innovation recipient, 
passive, individually dependent to extension 
workers. Therefore, the opportunity for unequal 
distribution of government aid, and subsequently 
the number of fraudulent groups, soared.

After the implementation of SIDa-Belu 
Model, the networking of actors improved as 
shown in Figure 3 (Saparita et al., 2013). This 
system was derived from several focus group 
discussions involving many actors, namely 
between local government officers and interme-
diary institutions, farmers and farmers’ groups, 
and intermediary institution and farmers. The 
discussion generated decisions which they agreed 
upon, such as the integration of SIDa-Belu into 
the management of the LEO, where farmers and 
farmers’ groups usually got assistance. When the 
government developed a program for farmers, the 
LEO could lead the groups in need. By applying 
this system, the government programs for farmers 
were expected to be distributed fairly and evenly.

B. Conduct of Actors in SIDa-Belu Model 
The mainstream view on innovation shifts from 
innovation as a mere technical device towards a 
whole process on active innovation (Rijn, Bulte 
& Adekunle, 2012). The institutions cannot be 
transferred like technologies. The institutional 
transformation is full of political traps because 
it directly affects the distribution of values among 
stakeholders (Hounkonnou et al., 2012). Innova-
tion needs a system to be successfully transferred 
to a community or business. 

The local government (Belu District) com-
mitted to a SIDa-Belu Model implementation by 
involving the Working Group for District Primary 
Product Program (WGDP3) as well as the District 
Monitoring and Evaluation Group (Saparita et al., 
2013). During the SIDa-Belu implementation, the 
important role of intermediary institutions was 
highlighted; in this case, they were LEO at the 
subdistrict level and AEFSB at the district level. 
As the intermediary institutions, these two institu-
tions were required to be active in capturing com-
munity aspirations and identifying its problems, 
and also needed to be active in finding solutions 
and technological innovation needed by society. 

For these reasons, the intermediary institutions 
should actively coordinate with relevant agencies. 

The local intermediary institution (LEO) that 
was assigned to manage SIDa-Belu consisted of 
extension workers that had a duty to assist farm-
ers, which was conducted usually by training and 
visiting farmers’ groups. 

Although there was no significant difference 
in the frequency of extension workers’ visits to 
farmers before and after the SIDa-Belu imple-
mentation as shown in Figure 4 (1–3 times in 
a month for extension worker, and 1–3 times a 
year for government officers at a district level), 
after the implementation, the information was 
disseminated evenly.  This was indicated by the 
knowledge of all farmers involved on SIDa-Belu, 
and not only the head of farmers’ groups or 
prominent members of farmers’ groups. In addi-
tion, the information both from central, province 
or district-level government was better managed 
by LEO to be disseminated evenly to farmers.

At the subdistrict and village levels, the 
SIDa-Belu functioned according to the needs of 
the farmers. However, to make SIDa-Belu more 
effective in the district level, there were still some 
problems to be solved. These were the lack of 
coordination among offices at the district level, 
including the agricultural and plantation office, 
the fishery office, the animal husbandry office, the 
forestry office, the communication and informa-

Figure 4. The Frequency of Extension Workers Visit-
ing Farmers
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tion office, and the Agency Extension and Food 
Security Board (AEFSB). 

 In order to make the innovation systems 
function as desired, interaction across all the 
parties were compulsory. Coordination was one 
way to build interaction among these parties. If 
there was no coordination, then all information 
or programs would not perform effectively or not 
be well-distributed, and as a result, the people/ 
farmers would not benefit from the program. 

The other problem was that knowledge and 
information was not well-transferred from one 
officer to the other. For example, when someone 
involved in SIDa-Belu development and imple-
mentation was shifted or promoted to another 
position or area, the knowledge and information 
went with this person, and the one replacing the 
position would have no knowledge and informa-
tion about the SIDa-Belu program and hence 
it would all have to start from the beginning. 
With this condition, the progress of SIDa-Belu 
in its objective to help poverty alleviation was 
disturbed. Therefore, institutional transformation 
required changes in the attitude, behavior and 
mindset of innovation systems actors.

Hounkonnou et al., (2012) write that “chang-
ing institutions requires brokers who strategically 
facilitate the formation of, and interaction in, 
temporary configurations of key actors carefully 
selected as champions for some social purpose”. 
The federal and state institutions had their mandate 
in public policy. These institutions increasingly 
interacted, resulting in a situation where the line 
between public and private became increasingly 
vague (Hounkonnou et al., 2012). Though there 
were no significant differences in the frequency 
of visits to farmers before and after SIDa-Belu 
implementation, the knowledge and information 
gained by the farmers after the implementation 
indicated that the extension worker was able to 
transfer and disseminate innovation to the farm-
ers. 

This change can be seen from the change in 
cropping pattern applied by the farmers (Figure 5). 
All information and innovation to be disseminated 
in a community should be managed by the LEO, 
where the technology can be easily disseminated 
to those in need. Through this mechanism, the 

LEO would also be able to arrange or propose 
programs and identify information needed by 
farmers with more ease.

In functioning the SIDa-Belu Model, the ac-
tive involvement of the farmer’s community was 
very important. The SIDa-Belu was built based on 
the needs of the users, i.e. farmers. In the process 
of building SIDa-Belu Model, the ones who used 
and how the habits of the user were factors that 
were taken into account for the model. Innovators 
and innovation disseminators also have to get to 
know and understand the needs of farmers, and 
also have responsibility to widely distribute the 
innovation. In addition, infrastructure facilities 
and local government policies were an important 
support in the implementation process of SIDa-
Belu Model.

Institutional change is a major factor in the 
institutional transformation. Institutional change 
can occur gradually or rapidly as people develop 
alternative behavioral patterns in response to the 
process and perceived benefits (North, 1990). Re-
ferring to North (1990), institutional change can 
be seen in the following five characteristics: (i) 
institutional and organizational interactions that 
occur continually and reinforced by competition 
is the key for institutional change; (ii) competi-
tion will push the organization to invest skills 
and knowledge to survive; (iii) the institutional 
framework to provide incentives dictate the kind 
of skills and knowledge that are considered to 
have a maximum exchange; (iv) perception 
comes from mental construction of the actors; 
and (v) economic coverage is complementary, 
and institutional network externalities create 
institutional changes.  

Figure 5. Cropping Pattern Before and After SIDa-Belu
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In the case of the implementation of SIDa-
Belu in West Tasifeto subdistrict, application only 
happened after the actors in the model interacted 
through discussions that resulted in agreements. 
Prior to SIDa-Belu implementation, poor farmers 
in West Tasifeto subdistrict had little access to 
knowledge and technology, while they began to 
believe that opportunities opened with the ap-
plication of the SIDa-Belu Model. 

After several socialization activities, the 
farmers were made aware of their disadvantages 
and thus grasped the opportunity to participate in 
the SIDa-Belu Model offered in their areas. The 
technological innovations were incentives for the 
farmers to increase their production. The SIDa-
Belu Model required a change from a passive to 
an active mindset in terms of seeking informa-
tion that could help farmers’ groups in finding 
innovation and new technologies for their benefit. 
These precise attitudes and similar perceptions 
towards SIDa-Belu Model created institutional 
changes in farmers’ groups. Originally, in local 
farmers’ organizations, there were minor rules 
with unfocused and short-term goals, but then the 
farmers’ groups shifted into activity, now having 
mutually agreed rules and long-term goals. 

The implementation of SIDa-Belu was based 
on agreement among the actors, who considered 
the potential benefits. With this in mind, a change 
was required for actors in the systems. The 
required changes were agreed upon among the 
actors and accepted to be implemented in their 
activity, becoming norms or values (rules) which 
drove the system.

However, local government officials had 
a different perception: the lack of competition 
among local offices and the absence of needs to 
expand the scope of economic, complementarity 
and network externalities resulted in passive 
interaction between local government offices 
in Belu District. It led to a stagnant functioning 
of the SIDa-Belu Model at the district level and 
among government offices in Belu. However, the 
condition did not affect the performance of the 
SIDa-Belu Model at user/village level, where 
farmers were actively involved in the model, sup-
ported by the LEO as the intermediary institution.

This situation motivated conflict between 
the LEO who manages SIDa-Belu and technical 
district-level offices, as well as WGDP3 as a part 
of the SIDa-Belu Model, creating a gap that could 
slow down the functioning of SIDa-Belu. Figure 
6 demonstrates that offices at the district level 
have not yet performed their conceptual role in 
the innovation system. For example, it was agreed 
that twice a month, the Office of Communication 
and Information would facilitate internet for the 
farmers through mobile connections set up in the 
LEO, and until the research implementation (in 
2015), this was still not achieved. From FGDs 
conducted in 2015, the problem of funding and 
internet operation had gone unfulfilled in their 
responsibility.

Figure 6. Number of Visit of Internet Mobile Facility

C. SIDa-Belu Performance
From the evaluation of the SIDa-Belu Model, 
some points were derived and analyzed as fol-
lows:

(1) The Performance of Intermediary 
Institution 
Such innovation networks are dependent on many 
other peripheral actors in their institutional envi-
ronment whose involvement may not be voluntary 
but, rather, predicated by mutual interdependence 
(Klerkx, Aarts, & Leeuwis, 2010). For the SIDa-
Belu Model in West Tasifeto subdistrict, the LEO 
was assigned as the intermediary institution to 
connect the government to farmers. In general, 
before and after the SIDa-Belu Model was imple-
mented in the community, farmers’ perception on 
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the performance of LEO was adequate. While 
the existing personnel was inadequate, the LEO 
still sent extension workers to farmers’ groups 
although it did not cover every group in consid-
eration of the coverage area, which is too large 
to entirely cover.

For farmers, the performance of LEO in 
managing SIDa-Belu was ‘fair’ to ‘good’. Around 
68% respondents gave a rating of ‘fair’, and the 
remaining 32% gave ‘good’. Each score can be 
seen in Figure 7.  

Figure 7. Performance of LEO as SIDa-Belu manager

In searching and providing information, the 
people/farmers still considered the performance 
of the LEO (BP3K) to be bad, with only 32% of 
respondents giving a ‘good’ rating, and the rest 
(68%) giving a ‘bad’ rating. This was because the 
LEO only accommodated information needed for 
agricultural technology, but did not provide other 
information about non-agricultural technology, 
for example veterinary issue and food processing 
issue, that was needed by farmers, both before 
and after the implementation of the SIDa-Belu 
Model. 

Besides farming, the community also raises 
livestock in their communal ranch. However, the 
experiences of extension officers were from an 
agriculture discipline. In any case, the extension 
workers did not have any scientific background 
in agriculture. They were recruited just for their 
experiences. In keeping the farmers motivated, 
the farmers rated the performance of LEO as 
‘fair’ and ‘good’ because they communicated 
and gave inspiration to the farmers in develop-
ing or searching for needed technologies through 
networking with other farmers groups in other 

areas, both before and after the implementation 
of the SIDa-Belu Model (Figure 8).

Figure 8. The Intermediary Institution Performance

As an intermediary institution, the LEO 
requires good knowledge and information input 
as extension materials. With limitations in the 
quality and quantity of extension workers, the 
performance of LEO in serving the needs of 
farmers was considered just adequate or fair. 
Currently, the LEO only has three extension 
workers with educational qualifications—one 
with a bachelor degree, and the other two with 
high school degrees—but they were expected 
to master all subjects in agriculture, animal 
husbandry, plantation and fisheries. With their 
existing capacity, the extension workers are not 
able to master all of these subjects; moreover, 
it was not able to cover the full extent of their 
working area. This was due to the area they had 
to cover being too large, with rough conditions 
and long distances between hamlets, so direct 
extension activity was hard and a burden for the 
extension workers.

(2) The Performance of Innovation Provider 
(R&D Sector)
Many of the institutions that played crucial roles 
in creating smallholder opportunity had formal 
functions or purposes that had very little to do 
with the actual function (Roling et al., 2012). The 
R&D centers had a crucial role in developing 
innovation for farmers and the underdeveloped 
community. However, sometimes they have dif-
ficulties in transferring their knowledge to the 
community. 
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East Nusa Tenggara is considered an un-
derdeveloped region in Indonesia, one of the 
reasons is lack of information and innovation. 
During the SIDa-Belu Model implementation 
in West Tasifeto subdistrict, there were several 
simple agricultural innovations that had been 
disseminated by the R&D centers. One of the 
innovations was fruit farming technology, specifi-
cally pineapple cultivation, organic fertilizing and 
vegetable cultivation. As originally the farmers 
were mainly corn farmers and corn farming 
technology was different with vegetable farm-
ing cultivation, vegetable farming was a new 
innovation for farmers in the location where 
SIDa-Belu was implemented. The performance 
of the innovation providers was measured by how 
many farmers adopted the innovation.

Once implemented, SIDa-Belu brought 
changes in the commodities grown and in the 
variety of commodities. Before, they only grew 
corn and nuts as staple food (Saparita et al., 
2013). During the implementation, vegetables 
and pineapples were introduced as cash crops 
that could be sold to generate income in a short 
period of time (Saparita et al., 2013). After the 
implementation, 36% of farmers grew one or two 
varieties of vegetables, while 6% still cultivate 
the same varieties. The remaining 58% of farmers 
changed the commodity grown and added more 
varieties (Figure 9).
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Figure 9. Changes in Crop after Implementation of 
SIDa-Belu

During the implementation of the SIDa-Belu 
Model, other farmers’ groups in other areas were 
interested in participating in the system. This par-

ticular farmers’ group was made up of vegetable 
cultivators. Before SIDa-Belu was implemented, 
almost all the farmers (90%) planted vegetables 
by scattering the seeds. After the implementation, 
86% of the farmers grew their vegetables in a 
row pattern, and 14% percent of them, besides 
applying row patterns, also considered spacing. 
With these changes, on average they managed to 
earn Rp670,000 per harvest (equal to US $52). 
Previously, they earned Rp520,000 per harvest 
(equal to US $40), showing an increase of around 
29%. This meant that the innovation was success-
ful in creating a larger benefit for farmers.

In this case, a change in cropping pattern 
indicated that the innovations were adopted 
by farmers. Farmers adopted the technology 
introduced because they trusted the R&D and 
extension workers who introduced the innova-
tions and they were confident that the technology 
introduced gave them benefits. This trust then led 
to changes in farmers’ groups’ institutions, such 
as adopting the new cropping patterns. The trust 
also encouraged them to actively participate in 
the SIDa-Belu Model. The transformation from 
individual farmers into farmer’s groups occurred 
due to the farmers’ interests and needs in the 
system. Their interests concerned the facilitation 
for the needs of agricultural inputs (seeds and 
fertilizers), information and technology and the 
marketing of their agricultural products.

(3) Performance on Institution Changes of 
Farmers’ groups (Community Sector)
In the institution, there were formal and informal 
rules which influenced the transformation of the 
institution. The informal constraints that are 
culturally derived would not change immediately 
in reaction to the changes in the formal rules, 
leading to a tension between altered formal rules 
and the persisting informal constraint. Chavance 
(2008) stated that changes in formal rules are 
made and enforced by some policies, while infor-
mal constraints are linked to cultural inheritance. 

In putting the SIDa-Belu Model into action, 
there was an agreement on hatusan, informal rules 
that were included in formal rules. Hatusan is a 
custom governing relationship between farmers, 
groups, disseminators and innovators. When the 
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rules were violated, there would be punishment 
and the penalties were determined by custom. In 
implementing the SIDa-Belu Model, hatusan here 
was used as a reward and punishment mechanism 
agreed by the community.  However, in practice, 
it has not yet been applied. The reason for its 
lack of application was because the punishment 
was considered too harsh on the farmer. This 
punishment decreed that any violations of the 
agreement would lead to exclusion from the 
government’s programs for one year. As such, 
they would conduct another meeting to adjust 
the rules which all farmers would agree upon. 
Moreover, each farmer’s group still competed to 
receive government assistance through various 
programs.

The competition has made each farmer’s 
group keep information to them. Other problems 
that arose as a result of competition among farm-
ers’ groups were that not all farmers’ group fully 
participated in the SIDa-Belu Model. This situ-
ation arose because a group of farmers believed 
that the systems prevented individual initiatives, 
which meant that the individual could not look 
for government program by him/herself even if 
she/he had personal, advantageous relations.  To 
some people who were socially active and had a 
large network, the systems would restrain their 
initiative and creativity. However, through dia-

logue among actors in the system, it was agreed 
to modify the model to accommodate individual 
creativity and initiative as long as it benefited the 
people and further development of the system; it 
still had to be reported to the LEO so assistance 
can be given when needed, as shown in Figure 10. 
This showed that when an informal rule restrains 
benefit for a group, its authority would decline in 
the group. Modification was needed to improve 
the institutional performance of SIDa-Belu.

IV. CONCLUSION
Institutional change is a permanent transformation 
process that is a part of development. Therefore, 
the main objective of institutional change is to 
internalize the potential for greater productivity 
and increase in resource utilization, simultane-
ously creating a new balance. In the application 
of the SIDa-Belu Model in West Tasifeto subdis-
trict, institutional changes encouraged changes 
in farmers—from subsistent before, to farmers 
ready for the market through new adjustments 
that are supported by external factors (with a 
permanent feedback process).

The implementation process of the SIDa-
Belu Model started with dialogue, moved to 
problem formulation and ended with an agree-
ment to conduct intersectoral coordination and 

Figure  10. The Modified Networking Structure of Innovation System
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communication. Interaction among the farmers 
was built through series of FGDs and dialogues; 
personal approaches to farmers’ groups were 
carried out to build an understanding on the role 
and benefit of SIDa-Belu for them. In actioning 
the SIDa-Belu Model, knowledge transfer on 
vegetables cultivation technology was conducted. 
Fruit and vegetable cultivation technologies were 
introduced to farmers as cash crops. 

The institutional changes occurred as a shift 
from minor rules with unfocused and short-term 
goals, into active farmers’ groups, with rules 
mutually agreed upon and long-term goals.

This study also illustrated that the concept 
of innovation systems can be used as an instru-
ment in poverty alleviation. Although it does 
not directly alleviate poverty, by bridging the 
innovation from innovation providers to users, 
users can make use of the innovation optimally 
and increase the community’s welfare. 

The innovation system as described by 
the implementation of the SIDa-Belu Model 
indicated that innovation can be more focused 
on users’ needs and can also encourage better 
organization for farmers, assisting farmers in 
increasing their economic welfare. It was agreed 
amongst the members that every activity should 
be documented and reported to the LEO, so the 
LEO owned a database of every activity in and 
condition of the area, which would be a good 
base for planning and proposing programs to 
district-level government. 

For innovators, dissemination of innovation 
or technology would be more convenient with the 
help of extension workers and support from local 
government. The innovation would develop with 
a larger focus on users’ needs and be disseminated 
effectively and evenly. The SIDa-Belu Model 
also encouraged good and active communication 
amongst farmers and farmers’ groups, which also 
could reduce conflict and increase cooperation 
among farmers. 

The agreed-upon rules and the controlled 
conducts in each actor and among actors of 
SIDa-Belu Model produced a well-performing 
local innovation system. The institutional trans-
formation occurred as a shift from minor rules 

with unfocused and short-term goals, into active 
farmer’s groups with rules mutually agreed upon 
and long-term goals. The successful institutional 
transformations are seen in the changing attitudes 
of the actors toward a better organization, which 
demonstrates the benefit received by the farmers 
as target of the program.
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