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Abstract - Indonesia has been looking for a way to 
improve its current policy applied for higher education 
institutions, which puts more weight on increasing 
publications in order to be able to survive in the future. 
They need to change their practices and behaviors in 
order to prepare for these future scenarios. One way to 
do it is by studying directly about the practices done at 
universities which become sources of innovation. This 
study is aimed  at  identifying the sources of innovation 
variables that have the highest leverage on research 
social innovation production. The study used a post-
positivism paradigm by collecting 117 questionnaires 
and interviewing 24 informants from the University of 
Indonesia (UI). A system dynamic was used for 
simulation through Vensin PLE.  The highest leverage 
to increase the number of publications, but not the 
patents and social innovations, came from a production 
loop consisting of UI research grants and rewards. 
However, the research rewards and grants cannot 
improve creativity and the innovation ecosystem.  The 
University reward structure which put more weight on 
research publication output and ignore innovation 
ecosystem degrades the production of patent, social 
innovation as well as the teaching quality. Therefore, to 
set the priority of research publicity in the university 
the management of the university should not ignore the 
teaching and innovation practices.  
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1. Introduction

Since 2015, many countries, especially Asian 
countries, have been competing to publish their 
research in highly ranked international journals to 
improve their positions in research [1]. This is 
because published research is mostly used as an 
indicator to get high status for the scientific 
capability of a country. According to [2], in terms of 
the ability to produce research, theories, and 
citations, in 2017 Indonesia was at a low position, 
which was at number 8 in Asia.  So far, the 
Indonesian government has spent a lot of money on 
research. Even though the President of the Republic 
of Indonesia has set the total research budget for all 
ministries in 2019 at 24.9 trillion rupiah [3], he was 
still disappointed with the results which did not reach 
his expectations. Therefore, currently the government 
is still looking for a way to improve the research 
performance by using multiple approaches. One of 
them is by improving the research innovation process 
at the higher education level, which is considered as 
the starting point, and the first source to produce 
research innovation [4].  

One of the indicators used to measure higher 
education productivity, besides teaching and function 
management, is its ability to produce research 
innovation outputs and outcomes, such as new 
knowledge, products, prototypes, and so on. Those 
outputs and outcomes are presented in terms of 
number of publications (both local and international), 
patents, and property rights. The process of research 
innovation in a higher education institution (HEI) 
starts from the production of individual creativity 
which has passed through the screening and 
adjustment stages in an organization to produce an 
outcome which is applicable in the business world 
and society [5]. A researcher who works within a 
highly regulated organizational environment should 
follow the organization’s policies, rules, and 
regulations, as well as team up with other researchers 
to produce research innovations. So, in this context, 
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there are three sources that should contribute to the 
production of research innovations: 

 

 Individual creativity ([5], [6], [7]). 
 Inovation ecosystem ([8], [9], [10]).  
 Reward ([11], [12], [13], [14]).   

   

Therefore, in order to able to manage the research 
outcomes and improve the social innovation 
production, universities should know which sources 
bring the highest leverage on the outcomes which 
lead to social innovation, so that they can set the 
priorities for innovation policies.   
 
1.1. Research Objectives 

 
 To identify the sources of innovation that 

produces the highest leverage on research social 
innovation production.  

 To recognize what variables contribute to the 
sources of innovation which give the highest 
leverage. 
 

Because a research production process is a part of 
an integrated process within the HEI’s organization, 
and  then, the use of system dynamics to analyze  
interaction between  variables is very effective. 
 
2. Theoretical Framework 
 
2.1. Innovation Process and Theories  
 

The term ‘innovation’ comes from the Latin word 
novus which means ‘new’. Most of the time, it is 
connected to a perspective to introduce something 
new in an organization [15], including: a new 
product or service [16], a new idea creation, the new 
application of an idea, and new behavior in the 
organization [17].  In higher education, innovation is 
considered as the main agenda to be sustained in the 
future. In Indonesia, higher education institutions 
(HEIs) have to fulfill their obligations to follow the 
principles of tridharma, which are the teaching or 
learning process, research, and community service 
[4]. Research innovation in this article will focus on 
the second and third areas. Currently, HEIs’ research 
activities put more weight on producing research 
publications in international journals and less weight 
on the research outcomes that have impacts on and 
added value for society. However, according to [18], 
the efforts for increasing publications are not enough 
to make universities able to survive or be sustainable 
beyond 2025. Therefore, they need to refocus their 
research policies to facilitate social innovations and 
added value for society. 

When analyzing the innovation process in higher 
education organizations, two major theories are 
applied, which are: the creativity theory and the 
innovation ecosystem theory. The creativity theory 

focuses on the individual ability to produce an idea 
as the main source of innovation, while the 
ecosystem theory deals with the environment that 
affects the individual emotional condition in 
producing an idea.  The overall theories are 
integrated by a grand theory called an Integrated 
Innovation Ecosystem.    

   
2.1. Individual Creativity   

 
Innovation exists because an individual has 

creativity. In a psychological concept, individual 
creativity is influenced by individual thriving [19], 
mood [20], and mindset [21]. Meanwhile, [22], with 
her psychoanalytic creativity concept, argues that an 
individual can be creative if one is in a space of 
creativity where one is able to manage one’s anxiety; 
it means that the creativity itself is influenced by 
internal fantasies and the outside mind which is 
related to external realities. An external reality itself 
is represented by the environment where the 
individual produces one’s creativity. An environment 
which is created by the interactions between the 
actors in the organization builds a complex 
relationship called an innovation ecosystem. A 
literature study identified some variables which 
contribute to the rise of innovation: mood, mindset, 
thriving, and creativity. Mood is shaped by one’s 
attitude, feelings, and emotions, while mindset is an 
intellectual foundation which determines the capacity 
for creation (Stefanovich, 2011). By having a 
different mindset, someone has his/her own 
inspiration and thinks differently from other people. 

 
2.2. Innovation Ecosystem 

 

Recently, the term and definition of an innovation 
ecosystem is not consistently provided by literature. 
Therefore, the use of an innovation ecosystem may 
produce a very fragmented theory of an innovation 
ecosystem [23], [24] tried to find a construct of an 
innovation ecosystem by conducting a literature 
study. They proposed a different understanding 
between an innovation ecosystem and a business 
ecosystem.  

This article used individuals as creativity and 
innovation units, and a university, researchers, as 
well as the government as ecosystem units (Figure 
1). It used living organisms to describe an innovation 
ecosystem as a part of the innovation process [25],   
by whom the university, the government, and 
researchers interact with each other to produce 
creativity and innovation. In the original concept of 
living organisms, the interactions among living 
organisms in an innovation ecosystem involve 
people, culture, and technology [26] and produce 
collaborative arrangements through which parties 
combine their offerings into a coherent solution [27]. 
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Figure 1.  Innovation Ecosystem in HEI 
Source: Constructed based on [28],[29],[30] and [11] 
 
  An organization is “a group of people who work 

interdependently toward some purpose” [31]. An 
organization can be considered as a part of the 
innovation ecosystem. People think, feel, and do 
things either individually or as a team in response to 
the rules, regulations, and policies imposed by the 
management in an organization. In an organization, 
the individual shares part of one’s schema with other 
group members in terms by which   one understands 
about the organizational climate and the 
organizational context [22].  

  In an innovation ecosystem context, the 
individual, team, organizational climate, culture, and 
organizational behavior can be considered as parts of 
the dynamic system, whose influences are 
represented by the variables forming the cause and 
effect relationships called an ecosystem loop. The 
current condition in the Asia Pacific region indicates 
that higher education institutions (HEIs) are 
expanding their capacity to accommodate the 
increasing number of students, while at the same 
time seeking to meet the high expectations for 
research and publications [32]. In this condition 
HEI’s policy structure can create an  equilibrium or 
determine a new direction to bring the energy of 
creativity.   

 
2.3. Motivation to Produce Research Innovations 

 
In the University of Indonesia, the output and the 

outcome of research innovations are measured by 
research publications in international journal 
publications, property rights, patents, and other social 
innovations. The university recognizes a research 
publication as an innovation output which is 
applicable for scientific purposes and a patent as an 
intellectual right granted by the state (Indonesia) to 
an inventor in technology, which has a strategic 
value to support national development and society 
welfare [33]. Meanwhile, social innovation is 

 
 

understood as the process of inventing, securing 
support for, and implementing novel solutions to 
social needs and problems [34]. The output of social 
innovation is used to support   community service 
activities.  Both patent and social innovations have 
the same goal which is to provide solutions and helps 
for society. The effort to get patents is bigger than to 
produce research publications, because the researcher 
must have publication and feasibility study both on 
the technical and commercial aspects to register the 
patent.  

In the innovation systems thinking individual 
creativity, ecosystem and reward are related one to 
another. Once the thriving for creativity has been 
achieved within the innovation ecosystem, the 
universities need to give rewards, incentives, and 
research grants to increase work motivation to 
produce innovation outputs, innovation outcomes, 
and social innovations ([14], [35], [36], [37]). 
Therefore, establishing a reward policy may be able 
to change the norms and behaviors in the 
organization. 

 
3. Research Methodology 

 
3.1. Research Design  

 
This research used a post-positivism approach, 

which assumes that the reality will not be fully 
understood and it can only be approached (Guba, 
1990, in [38]). Therefore, post-positivism depends on 
multiple methods to capture a detailed description of 
reality (mixed method).  
 

3.2. Research Sample 
 

The questionnaires were distributed to 150 
respondents in three faculty clusters (Health; Science 
and Technology; and Social Science), but only 117 
respondents returned the completed questionnaires. 
The number of questionnaires collected is shown in 
table 1 below: 
 
Table 1. Number of Questionnaires Collected 
 

No Cluster 
Number of 

Questionnaires 
Percentage 

1. Health 51 43% 

2. 
Science and 
Technology 

30 26% 

3. Social 36 31% 
 Total 117 100% 

 

Meanwhile, the qualitative data was captured by 
conducting interviews with 16 informants from the 
University of Indonesia and 9 informants from the 
Ministry of Research and Higher Education. 

 



SAR Journal. Volume 3, Issue 1, Pages 37‐45, ISSN 2619‐9955, DOI: 10.18421/SAR31‐06 March 2020. 

40                                                                                                                                            SAR Journal – Volume 3 / Number 1 / 2020. 

3.3.  Research Instruments, Procedure and 
Testing 

 

 This research used quantitative and qualitative 
data collections. The quantitative data collection 
utilized questionnaires, while the qualitative data 
collection used interviews. Quantitative historical 
data was used as actual information to be compared 
with the results forecasted by the dynamic model. 
The difference between the actual and forecast data 
indicates the error of the model.  

 Meanwhile, qualitative data was utilized to collect 
information to explain the phenomena that were not 
covered by the quantitative approach. Some of the 
information collected by the qualitative approach was 
applied to construct system thinking, and some other 
information was used for a qualitative analysis. 

 The research procedure is divided into several 
stages: the preliminary stage, the model construction 
stage, the data processing stage, model validation and 
simulation, and report writing (figure 2). 

 

 
 

Figure 2.  Research Process Flow 
Source: Constructed based on [39], [40]. 

 
3.4. Data Analysis 

 

The validity and reliability of the questions used in 
the questionnaire were tested by using SPSS 15.0 
(statistical package for Social Sciences) tests. They 
were all valid with p-values close to zero, and most 
of them had a Cronbach alpha of more than 6, which 
mean reliable.  By applying  a minimum MAPE of 

5% for all stock variables (table 2), they are all also 
valid because all stock variables have MAPE less 
than 5%. 
 
Table 2. Behavioral Validation Test Using Mean 
Absolute Percentage Error (MAPE) For the Stock 
Variables 
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E
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A
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P
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n
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E
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T
hr

iv
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g 
  

2015 3.8 3.8 0 0 0% 

2016 3.8 3.8 0 0 0% 

2017 3.9 3.8 0.08 0.08 2% 

2018 3.9 3.9 0 0 0% 

Total 2% 

MAPE 1% 
C

re
at

iv
ity

 
  

2015 3.4 3.5 -0.1 0.1 3% 

2016 3.5 3.5 0 0 0% 

2017 3.5 3.5 0 0 0% 

2018 3.6 3.6 0.04 0.04 1% 

Total 4% 

MAPE 1% 

W
or

k 
C

lim
at

e 
  

2015 3.6 3.6 0 0 0% 

2016 3.6 3.6 0 0 0% 

2017 3.6 3.6 0 0 0% 

2018 3.6 3.6 0 0 0% 

Total 0% 

MAPE 0% 

W
or

k 
In

te
ns

ity
 

  

2015 3.5 3.5 0.00 0.00 0% 

2016 3.5 3.5 0.02 0.02 1% 

2017 3.6 3.5 0.05 0.05 1% 

2018 3.6 3.5 0.06 0.06 2% 

Total 4% 

MAPE 1% 

In
no

va
tio

n 
P

ro
du

ct
io

n 
  

2015 1196 1196 0 0 0% 

2016 1515 1538 -23 23 2% 

2017 2724 2781 -57 57 2% 

2018 3445 3117 328 328 11% 

Total 14% 

MAPE 5% 
 

Source: Summarized based on SPSS output, 2020 
 
4. Results and Discussion 

 

4.1. Relationship between Ecosystem Variables and 
Research Leverage Drivers 
 

   leverage drivers (thriving and creativity) in the 
thrbnee clusters in The University of Indonesia. 

 



SAR Journal. Volume 3, Issue 1, Pages 37‐45, ISSN 2619‐9955, DOI: 10.18421/SAR31‐06 March 2020. 

SAR Journal – Volume 3/ Number 1 / 2020.                                                                                                                                 41 

Table 3. The Relationship between Ecosystems Variables 
and Research Leverage Drivers Variables in Science and 
Technology, Health, and Social Science Clusters 
 

No Variable 

Average Scores in 2015-2018 

S
ci

en
ce

 &
 

T
ec

h
n

ol
og

y 

H
ea

lt
h 

S
oc

ia
l 

S
ci

en
ce

 

 Ecosystems Variables: 

1. Teamwork 4.00 3.83 3.40 

2. 
Work 
Climate 

3.75 3.75 3.30 

3. 
Work 
Culture 

3.98 3.90 3.50 

4. 
Positive 
Mood 

3.95 3.83 3.57 

 Average 3.92 3.83 3.44 

 Research Leverage Drivers: 

1. Thriving 4.13 3.93 3.45 

2. Creativity 3.90 3.65 2.95 

 Average 4.02 3.79 3.20 
 

Source: Processed by the researcher from the 
questionnaires, 2020 

                      
The higher the ecosystem variable scores were, the 

better the research leverage driver produced. For 
example, the Science and Technology cluster, which 
has a high ecosystem score (3.92), produced an 
innovation result of 4.02. Meanwhile, the Social 
Science cluster, which has a lower ecosystem score 
(3.44), produced a lower innovation result (3.20). 
There are some reasons why the Science and 
Technology and Health and Medical clusters have 
higher scores in the ecosystem variables than the 
Social Science cluster:  

 

 Naturally, the work process in the Technical and 
Engineering as well as the Science and Medical 
clusters requires teamwork of people who have 
different skills. Besides that, they are accustomed 
to work in a team when doing their activities. A 
faculty research manager in the Engineering 
Department said:  

 “We are working here as a team … normally to 
do everything we talk about it first and get an 
agreement together. They ask if everyone agrees 
about it or not. If they need some changes, to add 
or reduce something, it’s okay. They fix it 
together.” 

 The management in the Technical and 
Engineering clusters apply a team management 
practice. The research manager of the 
Engineering cluster said: 

 “We work here using team management which is 
initiated by the department head.” Team 
management is also applied for distributing the 
research target or budget. As mentioned by the 
research manager: “We do the balancing for 

each researcher … for their budget and their 
target. Once it is decided by the department 
head, the researchers usually accept it.” 

 The work culture and in-group ownership in the 
Health cluster are very strong.  People are proud 
to see their institution’s success and they are 
willing to grow and develop their university 
together. As expressed by a Health department 
head: “We are working here … we want to be 
successful and we are proud of UI … that is our 
mindset.” 

 There is a clear differentiation of the skills or 
competences in the Engineering, Science and 
Medical clusters. Meanwhile, in the Social 
Science cluster, the border between skills and 
competences is sometimes not clearly identified. 
Therefore in the Engineering, Science and 
Medical clusters  the researchers do not compete 
in the same area of skills and competences, but in 
the social science cluster the researchers are 
possibly    compete in the same area of skills and 
competences. 

 
4.2. System dynamic Stock Flow Diagram (SFD) of 

the Research Innovation 
 

Figure 3 describes a stock flow diagram (SFD) of 
the research innovation process at the University of 
Indonesia. There are three types of variables involved 
in the diagram:  the stock variable, the flow variable, 
and the regular variable. The stock variables are 
presented with 5 boxes: work intensity, work climate, 
thriving, creativity and research innovation 
production; the flow variables are presented with 5  
double line arrows and the regular variables are 
consisting of: work intensity inflow, thriving inflow, 
creativity inflow, work climate rate, productivity and 
the other variables. All of those variables construct 
the stock flow diagram of the research innovation 
production in the University of Indonesia. 
 

 
 

Figure 3.  Stock Flow Diagram (SFD) of the Research 
Innovation Production at the University of Indonesia 

Sources: Constructed by the researcher using data from a 
literature study and interviews, processed by  

Vensim PLE x32. 
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By running a system dynamic simulation using the 
mathematical formula in the stock flow diagram in 
figure 3, it produces the result described in the table 
4. Tabel 4 shows the simulation effects of the 10% 
increase of the research loop variables (individual 
creativity loop, research ecosystem loop and research 
production loop variables) on the innovation result 
variables (thriving, creativity and production 
variables). 

 
Table 4. The effect of a 10% increase of the Individual 
Creativity, Research Ecosystem, and Production Loop 
Variables on the innovation result variables (thriving, 
creativity, and production) 
 

Variables 

 I
n

cr
e-

as
e 

%
 

 

In
no

va
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n

 
R

es
u
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  B
ef

or
e 

 

   
   

 A
ft

er
 

In
cr

ea
se

 %
 

 

1. Individual Creativity Loop 

Mindset 10% Thriving 3.92 3.93 3.0 

Mood 10% Creativity 3.56 3.62 1.5 

  
Sub total 0.9 

Production 3445 
368

8 
7.1 

2. Research Ecosystem 

Team-work 10%   Thriving 3.92 3.92 0.0 
Physical Work 
Condition 

10% Creativity 3.56 3.62 1.5 

Standard 10% Sub total 0.7 

Clarity 10% Production 3445 3688 7.1 

Work Climate 10% 
  Work 

Intensity 
10% 

3. Research Production Loop 
Publication 
Reward 

10% Thriving 3.92 3.92 0.0   

Government 
Grant 

10% Creativity 3.56   3.63 1.8 

Univ of 
Indonesia Grant 

10% Total 
  

0.9 

Graduate 
Student 
Supervision 

10% Production 3445  4089 19 

Compe-tency 10%   
Source: Prepared by the researcher from simulation outputs using 
Vensim PLE, 2020 
 

The table 4 shows that the research production 
loop has the highest leverage because by increasing 
the production loop variables by 10%, it causes a 
19% increase in production. In contrast, the 
individual creativity loop and the research ecosystem 
innovation loop only cause a production increase of 
7.1% each. That means the University of Indonesia 
failed to improve the highest individual creativity of 

its researchers and the organization’s innovation 
ecosystem. In this university, the research innovation 
production was measured by the total published 
Scopus papers, patents submitted, patents granted, 
and property rights which were measured based on 
the credit equivalent (Table 5). Meanwhile, the exact 
data for social innovation was not available, but 
based on an unrecorded interview with a senior 
researcher it is very small and insignificant. The table 
indicates that the total innovation production 
increased in 2017 and 2018 by only the number of 
publications and property rights. However, the patent 
production in this period was zero. If it is related to 
the data in table 4, it shows that the total creativity 
increases produced by all loops were low (1.5% and 
1.8%). Meanwhile, the total innovation productions 
were high (7.1% and 19%). This means that the 
university does not produce high creativity, but only 
has high research publication production. So, the 
grants and rewards given to the researchers can only 
motivate the researchers to increase their publication 
research but not creativity. 

 
Table 5. Total Production (Measured Based on the Credit 
Equivalent) from 2015-2018 
 

 2015 2016 2017 2018 

Scopus publication 729 1109 2440 3413 
Scopus  
(Credit Equivalent) 

1137 1481 2757 3060 

Property Rights 61 128 236 566 
Property Rights 
(Credit Equivalent) 

6 13 24 57 

Patents Submitted 35 49 0 0 

Patents Granted 9 5 0 0 
Total Patents 
(Credit Equivalent) 

53.5 44.5 0 0 

Total Production 
(Credit Equivalent) 

1196 1538 2781 3117 

Source: Processed by the researcher from Scopus and DIIB 
(Directorate of Innovation and Business Incubator), 2020 
 

If this result is crosschecked with the data of fund 
allocations in 2018, which had a higher portion for 
publication rewards and grants than for patents and 
social innovations (161.925 billion rupiah for 
research publications and 16.4 billion rupiah for 
patents and social innovations), then it can be 
concluded that the research rewards and grants only 
leverage the number of publications, but does not 
improve creativity. This is in line with a senior 
researcher who  expressed his dissatisfaction as in the 
following: 
“… most people (meaning lecturers) only spend most 
of their time to target the Scopus journal 
publications, for example like me … most of the time 
I only have a little time for teaching preparation … 
no time for thinking about creativity to produce 
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anything for society at all … It’s the university’s 
policy.” 

The result of sensitivity test of the research 
production loop variables in the table 6 shows that 
the University of Indonesia research grant and 
student supervision variables give the highest 
contributions to research innovation production, 
because by increasing  each of these variables (UI 
grants and student supervision) by 10% while 
keeping the other variables the same, it causes a 15% 
increase in research production. In comparison, the 
publication reward 10% increase is only able to 
increase research production by 10.3%, while the 
government research grant and competency are only 
able to increase 7% of the research production. This 
concludes that the leverage of the publication 
productivity comes from the graduate students, not 
solely from the lecturers.  
 

Table 6.  Sensitivity of the Research Production Loop 
Variables 
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B
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A
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cr

e-
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e 
%

 
 

Publication 
Re-wards 

10% Thriving 3.92 3.92 0.0 

  

Creativity 3.56 3.56 0.0 

Total 0.0 

Production 3445 3800 10.3 

Government 
Grants 

10% Thriving 3.92 3.92 0.0 

  

Creativity 3.56 3.56 0.0 

Total 0.0 

Production 3445 3694 7.0 

UI Grants 10% Thriving 3.92 3.92 0.0 

  

Creativity 3.56 3.56 0.0 

Total 0,0 

Production 3445 3964 15.0 

Stu-dent 
Super-
vision 

10% Thriving 3.92 3.92 0,0 

  

Creativity 3.56 3.56 0.0 

Total  0.0 

Production 3445 3965 15.0 

Competency 10% Thriving 3.92 3.92 0.0 

  

Creativity 3.56 3.56 0.1 

Total 0,1 

Production 3445 3688 7.0 
 

Source: Prepared by the researcher from simulation output 
using Vensim PLE, 2020. 
 

5. Conclusion 
 

5.1. Conclusion 
 

 The highest leverage to increase the number of 
publications, excluding patents and social 
innovations, came from a production loop 
consisting of UI research grants and rewards. 
However, the system dynamic simulation 
attested that the research grants and rewards, 
which have the highest leverage to produce 
research publications, cannot improve the 
creativity and the social innovation. This 
supports the reward and motivation micro theory 
proposed by [41] and [42] that claims the reward 
does not increase the capacity to innovate.  

 The university policy that puts more weight on 
research publication production reduces the time 
for improving teaching quality and producing 
patent and social innovation.  

 The time constraints and unsupported innovation 
ecosystem hinder the achievement of patent or 
social innovation. The time constraints and 
unsupported innovation ecosystem hinder the 
achievement of patent or social innovation.  
 

5.2. Implication for Research and Practice 
 

The University reward structure which put more 
weight on research output and ignore innovation 
ecosystem degrades the production of patent,  social 
innovation as well as the teaching quality. Therefore, 
to set the priority of research publicity in the 
university should not ignore the teaching and 
innovation practices. 

 
5.3. Recommendations 

 

To improve social research performance the 
University of Indonesia should not focus only on the 
research publication improvement, but also has to 
consider social research innovation such as patent 
and social innovation  which bring impact on the 
society as well as teaching quality improvement 
which contribute to the business of the University of 
Indonesia. 

 
5.4. Suggestions for Future Research 

 

System dynamic is a closed system approach 
which is effective to analyze the dynamic 
interaction between variables in the organization, 
but to bring more impact of the research on the 
society the future scope of the research should be 
enlarged to a national size.  
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