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 FOREWORD by EDITOR-in-CHIEF 

We are pleased to present to the readers with the fifth issue of the Journal of Science, Technology and 
Innovation Policy and Management. In this issue, we continue to publish the results of interdisciplinary 
scientific researches in various aspects of STI Policy and Management. This issue, prior issues, and 
other resources are available at www.stipmjournal.org.

We thank the reviewers and editorial boards for taking their precious time to ensure the quality 
of the articles through the double-blind peer review process. The seven articles in this volume cover a 
wide range of topics in STI policy and R&D governance and management. In this issue, we introduce 
a special topic on Original Concept Formation. This is a new focus and scope of STI Policy and 
Management Journal. A concept formation in technology policy (TP) and management of technology 
(MOT), including proven soft technology concept based on rigorous data, cumulatively published 
references, and long experiences in the academic sphere. The original concept formation should deal 
with soft technology problems, policy context for problem-solving, concept formation, and its effective 
implementation. 

M. Nawaz Sharif presents an original concept formation entitled Technology for Development: 
Ten True Stories Revealing the Complexity of Replicating South Korean Success. The essay comprises 
ten true stories presented to highlight personally observed problems encountered by Asian developing 
country leadership who tried to replicate South Korean success in fostering technology innovation 
induced sustainable economic growth strategy without paying robust attention to the crucial role of 
creating an "innovation climate/culture" as a necessary foundation for myriad development efforts.

The subsequent articles revealed research findings on the various issue of STI policy and R&D 
governance and management. First article is presented by Erwiza Erman entitled Changing Stages of 
System Innovation at the Ombilin’s Coal Mines of Sawahlunto: From Ghost Town to World Heritage. 
This paper examines system innovation, a transition from one socio-technical system to another by 
transforming the historical and cultural area into a world heritage city. The objective of this study is 
to reconstruct the changing stages of system innovation in achieving the World Heritage status at the 
Ombilin coal mines site of Sawahlunto.

The second article is composed by Rachmini Saparita and Savitri Dyah, entitled Mechanism of 
Implementing Technology in the Community of Eastern Indonesia (Case Study in Belu Regency, Nusa 
Tenggara Timur Province). This paper focuses on the mechanism of technology implementation to 
increase society’s welfare. The study also evaluated technology implementation activities in the period 
2003 to 2019, using meta-synthesis. The analysis found that there are five types of technology transfer 
mechanisms carried out by researchers at LIPI.
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The third article is composed by Budi Triyono, Ria Hardiyati, and Aditya Wisnu Pradana, entitled 
Lack of Contribution of the Indonesian R&D Program to Economic Sector: Learning from the RPJMN 
Implementation. Through a review of the National Medium-Term Development Plan (RPJMN) docu-
ments on the S&T Sector period of 2015‒2019, this article attempts to analyze various obstacles related 
to the minimal contribution of Indonesian R&D Programs in supporting Indonesia's economic sector 
and national competitiveness. 

Wati Hermawati presents an article entitled Key Success Factors in Managing and Implementing 
Public Funded R&D Projects in Indonesia. In this paper, she mentioned that the role of public-funded 
R&D institutions in supporting innovation and economic performance of MSMEs (micro, small and 
medium enterprises) is still very small. Therefore, the success factors in managing and implementing 
R&D projects at R&D institutions should be identified, particularly in providing solution for MSMEs' 
problems. Through the two case studies, this article provides key success factors and lessons learned to 
improve R&D project activities at PRCs.

The fifth article is presented by Trina Fizzanty, Kusnandar, Sigit Setiawan, Radot Manalu, and Dini 
Oktaviyanti, entitled The International Research Collaboration, Learning and Promoting Innovation 
Capability in Indonesia Medical Sectors. This article presents the case of eight international collabora-
tive research projects in medical research in Indonesia. The research found that International research 
collaboration has opened the opportunity for Indonesian researchers to learn and upgrade their capability 
and contribute to the scientific arena. However, none of international research projects reached the 
commercialization stage yet, but some of which were at the beginning of clinical trial stage.

Finally, Budi Harsanto presents an article entitled Eco-innovation Research in Indonesia: A Sys-
tematic Review and Future Directions. The article analyzes the recent development of eco-innovation 
research in Indonesia and provides some potential avenues for future research. The analysis was carried 
out using Systematic Literature Review (SLR) techniques to synthesize knowledge development of a 
scientific field in a structured, transparent, and reliable manner. 

The editor of STIPM Journal are dedicated to working with scholars in existing and emerging 
STI issues and produce high-quality papers to expand knowledge in the field of STI Policy and R&D 
Governance and Management. We believe that all the papers published in this issue will greatly influence 
on the STI Policy and Management for Sustainable Development. 

The STIPM Journal is indexed by Google Scholar, ISJD, IPI, DOAJ, BASE, SINTA, and OCLC 
World Cat. This makes the journal dissemination wider. 

The editor-in-chief acknowledge and are very grateful to the authors, the editorial board, the section 
editors, the designer, the staff of the LIPI Press Publishing Office, and everyone who has contributed 
to the publication of the STIPM journal. We are also very grateful to our future readers. By inviting the 
readers to publish your research results articles in this journal, we believe in the meaningfulness and 
future collaboration as well as to provide a higher scientific platform for the authors and the readers, with 
a comprehensive overview of the most recent STI Policy and Management research and development 
at the national, regional, and international level.

Happy New Year 2021 to all of you!

Jakarta, 15 December 2020
Editor-In-Chief
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Innovation by considering the impact to the ecological environment, 
known as eco-innovation, continues to receive increasing attention 
in at least the past two decades. This paper provides an analysis 
of the recent development of eco-innovation research in Indonesia 
and provide some potential avenues for future research. The 
analysis is carried out using systematic literature review (SLR) 
techniques to synthesize knowledge development of a scientific 
field in a structured, transparent, and reliable manner. The search was 
conducted on three academic databases, including Scopus, Google 
Scholar, and the local academic database of Garuda (Garba Rujukan 
Digital). Data were analyzed using content analysis. The analysis 
shows that the scholarly publication of eco-innovation research in 
Indonesia is still rare. The topics discussed can be categorized into 
several categories, such as the driver of eco-innovation, R&D for 
eco-innovation, and eco-innovation performance, which addresses 
various types of eco-innovation and different levels of analysis. 
Potential research avenues are then identified at the end of the paper. 
This is the first systematic review on eco-Innovation in Indonesia, 
and the first combining systematic search strategy using both local 
and international academic databases. 
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I. INTRODUCTION
Eco-innovation is various forms of innovation 
in production and consumption activities that 
can reduce negative impacts on the environ-
ment or improve the ecological environment 
while minimizing the exploitation of natural 
resources (Jo et al., 2015; Kemp & Pearson, 

2007). Eco-innovation is considered as the key 
in transitioning to a more competitive as well as 
a sustainable economy (Kiefer et al., 2017). Con-
cern for eco-innovation has continued to increase 
in the last few decades in the domain of academic, 
practice, as well as in the policy domain due to 
the increased pressure for companies as economic 
agents to be more aware of the consequences of 
their activities (Díaz-García, González-Moreno, 
& Sáez-Martínez, 2015).
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Studies on eco-innovation had immensely 
grown over the years (Hazarika & Zhang, 2019). 
Publications on this topic developed dramati-
cally from about ten publications per year in the 
1990s to around more than 500 publications per 
year in 2007, with most researchers located in 
Europe (Schiederig et al., 2012). This research 
has drawn attention from a variety of different 
perspectives such as business and economics, 
environmental science, engineering, and other 
disciplines (Schiederig, Tietze, & Herstat 2012; 
Xavier et al., 2017).

Although growing so rapidly, it is still 
unclear how the development of eco-innovation 
research in Indonesia is progressing. For Indone-
sia, the challenge of environmental degradation 
is real (Gumbira & Harsanto 2019; Ministry of 
Environment and Forestry Indonesia 2017). It 
is evidenced among others by the data from the 
Ministry of Environment and Forestry Indonesia 
(2017), which revealed that more than 125 million 
tons of hazardous and toxic waste were generated 
from the mining, energy, manufacturing, agro-
industry, infrastructure, and service sectors.

From an environmental perspective, a recent 
report from OECD (2019) highlighted that the 
economic growth experienced by Indonesia 
is accompanied by increasing pressure on the 
environment. More than 90% of Indonesia’s 
population is exposed to air pollution, which is 
dangerously above the WHO reference value 
threshold, mainly caused by transportation, power 
plants, coal, burning waste, as well as forest 
and peatland fires (OECD, 2019). Furthermore, 
Indonesia has only one disposal site for toxic and 
hazardous materials, and for water pollution, it is 
estimated that less than 15% of the wastewater is 
treated (OECD, 2019). 

As for innovation, Indonesia also faces 
considerable challenges. In the 2020 Global 
Innovation Index, Indonesia is ranked 85th, 
unchanged from the previous year (Cornell 
University, INSEAD and WIPO, 2020). Among 
middle-income economies in Southeast Asia, 
this ranking is relatively low when compared to 
neighbors such as Malaysia (33), Vietnam (42), 
Thailand (44), or the Philippines (50). Of the 
many indicators used in the Global Innovation 

Index, the ones that have enough weaknesses 
for Indonesia is ‘human capital and research’ 
(Cornell University et al., 2020). 

This paper has two aims, first to provide an 
analysis of the recent development of eco-innova-
tion research in Indonesia by a systematic review 
of relevant publications in several academic 
databases and to provide some potential avenues 
to be explored in future research in the context of 
Indonesia. To the best of the author’s knowledge, 
there is no systematic review on eco-innovation 
in Indonesia has been undertaken. Therefore, this 
paper makes an original contribution and offers 
important insights into the eco-innovation field 
in this specific context. 

The remainder of this paper proceeds as fol-
lows. Section II discusses theoretical concepts on 
eco-innovation as a basis for analysis. Section 
III discusses detail on methodology. Section IV 
discusses findings and discussions, as well as 
several potential research avenues. Finally, the 
conclusion is provided in Section V.

II. THEORETICAL CONCEPT
The eco-innovation concept can be traced back 
to the 1960s when Ernst Schumacher introduced 
the term intermediate technology, or appropriate 
technology, which emphasized the achievement 
of goals by minimizing environmental degrada-
tion and resource consumption (Hazarika & 
Zhang, 2019). Eco-innovation is also known 
as ecological innovation, green innovation, or 
environmental innovation (Schiederig et al., 
2012). Within a broader scope, this terminol-
ogy is also known as sustainability innovation 
or sustainability-oriented innovation (Harsanto, 
Michaelides, & Drummond 2018; Varadarajan 
2017). The difference is that eco-innovation ter-
minology emphasizes the environmental aspects 
of innovation, while sustainability innovation 
emphasizes both environmental and social aspects 
(Harsanto & Permana, 2019).
Eco-innovation is defined differently in the 
literature. One widely adopted definition 
was offered by Kemp & Pearson (2007):

“Eco-innovation is the production, assimilation 
or exploitation of a product, production process, 
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service or management or business method that is 
novel to the organization (developing or adopting 
it) and which results, throughout its life cycle, in 
a reduction of environmental risk, pollution and 
other negative impacts of resources use (including 
energy use) compared to relevant alternatives” 
(Kemp & Pearson, 2007, pp.7)

Studies on eco-innovation have occurred 
since the 1990s and have experienced significant 
development since the 2000s (Schiederig et al., 
2012). This development is in line with increasing 
environmental degradation as a result of industri-
alization (Harsanto et al. 2020). The end-of-pipe 
approach, where pollution is handled only at the 
end of the production process, is considered no 
longer effective and efficient because environ-
mental impacts can occur on all production cycles 
(Xavier et al., 2017). Hence it is not surprising 
that eco-innovation is not only limited to product 
and process innovation but also to organizational 
innovation.

The implementation of product eco-inno-
vation for example in the form of eco-design 
(Bos-brouwers, 2010), ecolabel (Hitchens et 
al., 2005), or eco-packaging (Fernández-Viñé, 
Gómez-Navarro, & Capuz-Rizo, 2010). Process 
eco-innovation, for example, is implemented 
in the form of cleaner production (Howgrave-
Graham & van Berkel, 2007) or eco-efficiency 
(Aragón-Correa et al., 2008). Organizational 
eco-innovation could be implemented in the 
form of integrating environmental aspects in the 
organization management systems (Machiba, 
2010).

There are several specific themes researched, 
such as drivers for eco-innovation, processes of 
eco-innovation development, outcomes of eco-
innovation, different types of eco-innovation, 
and policy evaluations to help the diffusion of 
eco-innovation (Díaz-García et al., 2015). 

Drivers of eco-innovation may come from 
internal and external companies. Internally, it is 
related to the supply side, such as technological 
capabilities (technology push) and internal mo-
tivations, for example, to enhance reputation 
(Harsanto & Permana 2020; Horbach 2008). 
Externally, the driver is related to the demand 
side (demand-pull), such as social awareness of 

the market, as well as institutional and political 
influences such as regulations and incentives 
(Horbach, 2008).

The process of eco-innovation includes 
various activities to develop eco-innovation, 
for example, through R&D management or 
developing models for piloting eco-innovation 
in organizations (Lee & Min, 2015). Outcomes 
of eco-innovation are measurable results or 
performance resulting from eco-innovation 
initiatives. This performance can take the form 
of financial performance, such as profitability or 
non-financial such as company competitiveness 
or company reputation or market value (Zhang 
& Walton, 2017).

Eco-innovation is studied at various levels 
of analysis from the micro-level by emphasizing 
the internal aspects of the company (Kesidou & 
Demirel, 2012), dynamics and pressure groups 
(De Marchi, 2012) and macro-level regarding 
policy instruments, and innovation systems 
(Triguero, Moreno-Mondéjar, & Davia, 2013).

III. METHODOLOGY
The methodology used in this paper is a systematic 
literature review (SLR). SLR is a methodology to 
synthesize the development of a field by search-
ing and analyzing literature in a structured and 
transparent manner so that it can be concluded 
clearly what is known and what is not yet known 
(Denyer & Tranfield, 2009). 

1. Eligibility Criteria
Several eligibility criteria were determined to 
achieve the research objectives.
a)	 The document should contain research on 

eco-innovation, which is reflected in the 
articles’ title, abstract and keywords.

b)	 It should be published in peer-reviewed 
journal articles to obtain quality literature 
scrutinized by peer reviewers. Literature 
in the form of proceedings or books or re-
search reports or another type of documents 
is excluded. This criterion has commonly 
been used to get quality reviews (Klewitz 
& Hansen, 2014).
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c)	 It should be empirical research. Conceptual 
and theoretical papers are excluded.

d)	 It should be in English or Bahasa Indonesia. 

2. Search Strategy
The search was located on three academic 
databases, Scopus, Google Scholar, and Garuda 
(Garba Rujukan Digital). The combination of 
international and local databases is useful for 
capturing research that is not indexed in inter-
national databases. Each database has its own 
search syntax characteristics. In general, the 
search syntax used was as follows ((eco AND 
innovation) OR (ecological AND innovation) OR 
(green AND innovation)) AND Indonesia))). Eco 
(or ecological) and ‘green innovation’ are the two 
main terms that can be used to identify research 
on eco-innovation (Xavier et al., 2017). Eco (or 
ecological) is the main term that as the focus of 
the search in this paper and green innovation is 
the companion term. In Indonesian context, the 
‘green innovation’ term is more popularly used 
instead of ‘environmental innovation’; hence the 
search is focused on eco and ‘green innovation’ 
(Kemenperin, 2016). The search process was 
performed several times in June 2020.

A rough search from three academic data-
bases produced 90 search results. After duplica-

tion was removed, it obtained 87 results. The title 
and abstract are then read manually to determine 
their compatibility with eligibility criteria. From 
this process, 47 articles were obtained. Then full 
paper assessment is conducted and results in 
32 articles. During the coding process, the full 
paper was re-read and re-assessed, resulting in 28 
articles as the final list for review. The filtering 
process is shown in Fig. 1, which is adopted from 
the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) flow 
diagram (Moher et al., 2009).

3. Data Analysis
Data were analyzed using content analysis. Con-
tent analysis is a qualitative research approach for 
extracting data and making inferences system-
atically and objectively based on specific coding 
techniques (Hsieh & Shannon 2005; Krippendorff 
1980; Stemler 2001). The articles’ content in the 
form of a sentence or paragraph is extracted from 
each article. A coding scheme based on a theo-
retical concept of eco-innovation was developed 
inductively (Table 1). 

The extracted data was then coded and 
analyzed based on the coding scheme (Geyh et 

Source: Moher et al. (2009)

Figure 1. Search and Screening  Process Adapted 
from the PRISMA Flow Diagram 

Table 1.  
Coding Scheme 

Code Code Definition
Driver The statement describes the antecedents 

for eco-innovation.
Process The statement describes the process of 

developing eco-innovation, mainly R&D. 
Outcome The statement describes the performance 

impact of eco-innovation. It is differenti-
ated into two subgroups:
Financial performance
Non-financial performance

Type The statement describes the type of eco-
innovation discussed. It is differentiated 
into three subgroups:
Product eco-innovation
Process eco-innovation
Organizational eco-innovation

Level The statement describes the level or focus 
of the analysis of the study. It is differenti-
ated into three subgroups:
Company or organization
Business environment, incl. market
Policy and innovation system
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al., 2011). Qualitative NVivo 12 Pro software is 
used to assist the coding and analysis process.

IV. RESULTS AND DISCUSSION

1. Characteristics
The analysis of the characteristics of the paper 
reviewed is shown in Table 2. It is found that 
studies on eco-innovation in Indonesia were 
first published in 2013. The trend of publication 
continues to increase from year to year, although 
it can be said to be generally low, on average 
only at 3.5 articles per year (28 articles/8 years) 
compared to more than 500 articles per year 
published on this topic globally. Most of it has 
been published in English (85.7%), so it can be 
read by international readers. Methodologically, 
the quantitative approach dominates these studies 
(82.1%). 

Regarding journal rank, for the international 
journal, there is only one study that was published 
in the Q1 journal. For national journals, the num-
ber of publications in S1 and S2 is quite balanced 
with those in lower-ranked journals (S3 to S6). 
These results indicate that eco-innovation studies 
in Indonesia are published in various journals of 
different ranks.

Some selected papers prominent in terms 
of journal quality or citation level can be seen 
in Table 3. There are only two papers published 
in international journals with impact factor 
(Clarivate Analytics, 2018) published in Journal 
of Cleaner Production both from Universitas 
Indonesia (Latupeirissa & Adhariani, 2020) and  
published in Sustainability (Switzerland) with 
affiliation STIA and Manajemen Kepelabuhan 
Barunawati/Research Synergy Foundation and 
Czestochowa University of Technology Poland/ 
North-West University South Africa (Rajiani & 
Kot, 2018). 

Papers with high citations published in 
international journals are published in the In-

Table 2.  
Characteristics of Papers Analyzed 

Characteristics
Frequency

N %
Publication year

2013 1 3.57
2014 3 10.71
2015 3 10.71
2016 2 7.14
2017 2 7.14
2018 9 32.14
2019 5 17.86
2020 3 10.71

Language
Bahasa Indonesia 4 14.29
English 24 85.71

Methodology
Quantitative 23 82.14
Qualitative 5 17.86
Mixed 0 0.00

Journal rank
Scopus Q1 1 3.57
Scopus Q2 11 39.29
Scopus Q3 5 14.29
Scopus Q4 2 7.14
Sinta S1 0 0.00
Sinta S2 4 14.29
Sinta S3-S4 1 3.57
Sinta S5-S6 2 7.14
NA 3 10.71

Source: data processed by the author (2020)

Table 3.  
Papers in the Journal with IF and Highly-cited

Aspects Author and 
year Journal Notes

Paper in 
international 
journal with 
Impact Factor 
(IF)

Latupeirissa 
& Adhariani 
(2020)

Journal of 
Cleaner 
Production

IF 6.395 
(SJR Q1)

Rajiani & Kot 
(2018)

Sustainability 
(Switzerland)

IF 2.592 
(SJR Q2)

Highly-cited 
paper in the 
international 
journal

Fernando, 
Shaharudin, & 
Wahid (2016)

International 
Journal of 
Services and 
Operations 
Management

Cited 17x 
in GS (SJR 
Q2)

Handayani, 
Wahyudi, & 
Suharnomo 
(2017)

Business: 
Theory and 
Practice

Cited 20x 
in GS (SJR 
Q3)

Highly-
cited paper 
in national 
journal

Heryanto, 
Sukayat, & 
Supyandi 
(2014)

STI Policy and 
Management 
Journal

Cited 
5x in GS 
(Sinta S2)

Setyawati, 
Maarif, & 
Arkeman 
(2014)

Jurnal Teknik 
Industri

Cited 
5x in GS 
(Sinta S3)

Notes: IF based on Clarivate analytics; SJR = Scimago 
Journal Rank; GS = Google Scholar
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ternational Journal of Services and Operations 
Management (IJSOM) (Fernando, Shaharudin 
and Wahid (2016) and in Business: Theory and 
Practice (Handayani, Wahyudi, & Suharnomo, 
2017). Highly cited papers in the national journal 
are from Heryanto, Sukaya and Supyandi (2014) 
published in STI Policy and Management and  
from Setyawati, Maarif and Arkeman (2014) 
published in Jurnal Teknik Industri. This finding 
shows that Indonesian researchers with interest in 
this topic have the potential to produce publica-
tions in highly recognized journals as well as the 
potential for citation by other researchers in the 
field.

2. Content Analysis
A summary of the content analysis is shown in 
Table 4. As with the coding scheme previously 
prepared, the contents of the paper are analyzed 
into five qualitative codes, including drivers of 
eco-innovation, R&D for eco-innovation, eco-
innovation performance, type of eco-innovation, 
and studies’ level of analysis.

a. Driver of eco-innovation
The driver of eco-innovation is discussed by 
10 of the 28 articles reviewed. The drivers of 
eco-innovation studied are mostly internal 
driver, including companies’ market orientation 
(Aryanto, Wismantoro, & Widyatmoko 2019; 
Fadhilah & Andriyansah 2017), corporate social 
responsibility or CSR (Handayani, Wahyudi, & 
Suharnomo, 2017), green entrepreneurship ori-
entation (Herman & Anggraeni, 2015), behavior 
(Heryanto, Sukayat, & Supyandi, 2014), green 
IT/information technology empowerment (Muafi, 
2015), technology (Fernando, Shaharudin, & 
Wahid, 2016),  corporate environmental ethics 
(Pemayun & Suprapti, 2016), organizational 
learning capability (Herman & Anggraeni, 2015), 
financial capacity (Sari & Kusumastuti, 2018) 
and management accounting system (Zandi et al., 
2019). From these results, it is evident that the 
internal drivers of the company are diverse with 
different emphasis, such the market, financial, 
owner or top management orientation, manage-
ment system, or technology.

Drivers with an emphasis on external 
relations are linked with social capital that dis-
cussed the relationship between elements of the 
organization and networks outside the company 
(Muafi, 2015). For example, a green network with 
suppliers or customers, as found by Fernando, 
Shaharudin, and Wahid (2016) or political con-
nections with the government as researched by 
(Latupeirissa & Adhariani, 2020). Government 
regulation was also found to be a driver for the 
development of eco-innovation in the company 
(Fernando, Shaharudin, & Wahid 2016; Herman 
& Anggraeni 2015). Interestingly, although these 
external drivers have not been widely researched, 
two of the four articles that discuss external driv-
ers are published in a journal with impact factor/
highly cited (Fernando, Shaharudin, & Wahid 
2016; Latupeirissa & Adhariani, 2020).

b. R&D for eco-innovation
The process of developing eco-innovation, es-
pecially R&D, recieved little discussion in the 
literature (3 of 28 articles). The development 
process that obtains attention in the literature 
is knowledge transfer (Zandi, Khalid, & Islam, 
2019), where knowledge in organizations that 
are mostly tacit (not easily articulated) is dis-
seminated to all parts of the organization or to 
other relevant parties to improve coordination 
and achieve better results. Although not directly 
related to R&D, this process is related to learning 
within the organization.

The process of developing eco-innovation 
involving external resources was researched 
by (Astuti et al., 2019) with a focus on the role 
of universities in developing all forms of eco-
innovation. Universities as centers of excellence, 
with their research and academic activities, have 
been found to be statistically significant in im-
proving the process, organizational and marketing 
eco-innovation, while it was not statistically sig-
nificant to improve the product eco-innovation. 

c. Eco-innovation performance
Eco-innovation performance is a topic that is 
quite widely discussed in the reviewed literature, 
both financial and non-financial performance (11 
and 14 times, respectively). As a note, in some 
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studies, the non-financial performance, such as 
marketing performance, used indicators in the 
form of financial performance such as sales 
revenue (Aryanto, Wismantoro, & Widyatmoko 
2019; Fadhilah & Andriyansah 2017). If this is 
the case, then the study is considered to examine 
both financial and financial performance. Some 
studies focus on financial aspects (Latupeirissa 
& Adhariani 2020; Setiawati et al. 2014), some 
focus on non-financial performance (Fitria & 
Yuliana 2018; Pemayun & Suprapti 2016), and 
some investigated both financial and non-financial 
performance (Astuti et al. 2018; Fadhilah & An-
driyansah 2017; Wen & Harris 2020; Wibowo, 
Ahmad, & Fauzi 2019).

Financially, the indicators that represent 
performance, including profitability (Handayani, 
Wahyuni, & Suharmono 2017; Herman & Ang-
graeni 2015; Latupeirissa & Adhariani, 2020), or 
sales revenue (Aryanto, Wismantoro, & Widyat-
moko 2019; Astuti et al. 2018). Non-financially, 
there are more indicators researched such as 
marketing performance (Aryanto (Aryanto, Wis-
mantoro, & Widyatmoko 2019; Astuti et al. 2018; 
Fadhilah & Andriyansah 2017; Lumbanbatu & 
Aryanto 2015), production performance (Astuti 
et al., 2018), market share (Herman & Anggraeni, 
2015), eco-organization in terms of eco-campus 
for university youth entrepreneurs (Fitria & 
Yuliana 2018), reputation and social legitimation 
(Handayani, Wahyudi, & Suharmono 2017), or 
in a wider scope of performance in the form of 
competitive advantage (Pemayun & Suprapti, 
2016). In general, it is found that eco-innovation 
influences financial or non-financial performance 
with detailed effects varying in each of these 
studies.

d. Type of eco-innovation
Among the three types of eco-innovation, the most 
studied are product eco-innovation (14 times), 
followed by process eco-innovation (10 times), 
and organizational eco-innovation (3 times). 
From this analysis, it had clearly seen that there 
is a fairly large gap in attention between product 
and process eco-innovation with organizational 
eco-innovation. 

Several studies provide a single focus on 
product eco-innovation (Alamsyah, Syarifud-
din, & Mohammed 2018; Alvin 2018; Fadhilah 
& Andriyansah 2017; Herman & Anggraeni 
2015; Zandi et al. 2019), or a single focus on 
process eco-innovation (Handayani, Wahyudi, & 
Suharmono 2017; Muafi 2015; Setiawati et al. 
2014; Wen & Harris, 2020). Some examine the 
combination of these two types of eco-innovation 
together (Lumbanbatu & Aryanto, 2015) or even 
all three types of eco-innovation together (Astuti 
et al., 2018).

e. Level of analysis
The level of analysis of the studies reviewed is 
mostly at the organizational or company level 
(19 times), followed by the business environment 
(nine times), and policy (one time). The compa-
nies studied came from various sizes, both large 
companies (Latupeirissa & Adhariani 2020; Lum-
banbatu & Aryanto 2015; Sari & Kusumastuti 
2018; Somjai, Fongtanakit, & Laosillapacharoen 
2020) or small and medium enterprises (SMEs) 
(Aryanto, Wismantoro, & Widyatmoko 2019; 
Astuti et al., 2018; Fadhilah & Andriyansah 2017; 
Wibowo, Ahmad, & Fauzi 2019). SMEs come 
from different industries such as batik (Aryanto, 
Wismantoro, & Widyatmoko 2019; Herman & 
Anggraeni 2015) or the creative industry center 
(Astuti et al., 2019). Besides companies, there is 
also a discussion in the context of eco-preneurship 
for an eco-campus (Fitria & Yuliana, 2018).

For the analysis that focuses on business 
environments, the most received attention was the 
market (Alamsyah, Syarifuddin, & Mohammed 
2018; Alvin, 2018; Pemayun & Suprapti 2016; 
Rajiani & Kot 2018). For market, in particular 
regarding customer behavior, was investigated 
by (Alamsyah, Syarifuddin, & Mohammed, 
2018), customer perception as researched (Alvin 
2018; Pemayun & Suprapti 2016), or forecasting 
potential consumers for the aviation industry by 
(Rajiani & Kot, 2018). Another analysis that 
focuses on the business environment such as stud-
ied by (Astuti et al., 2019) examined the role of 
universities in the development of eco-innovation 
in the industry center of natural stone handicraft, 
industrial estate as researched by (Hadiwijoyo, 
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Table 4.  
Content Analysis Recapitulation of Paper Included in the Review (Ordered Alphabetically by First Author Name) 

Author and Year DRI RND PFI PNF PDEI PCEI OGEI COM ENV PLC

Alamsyah, Syarifuddin, & 
Mohammed (2018) √ √

Alvin (2018) √ √

Aryanto, Wismantoro, & 
Widyatmoko (2019) √ √ √ √

Astuti, Prawoto, Irawan, & 
Sugiono (2018) √ √ √ √ √ √

Astuti, Prawoto, Irawan, & 
Sugiono (2019) √ √ √ √ √

Fadhilah & Andriyansah 
(2017) √ √ √ √ √

Fernando et al. (2016) √ √
Fitria & Yuliana (2018) √ √
Hadiwijoyo, Purwanto, & Hadi 
(2013) √

Handayani et al. (2017) √ √ √ √ √
Herman & Anggraeni (2015) √ √ √ √ √
Heryanto et al. (2014) √ √
Latupeirissa & Adhariani 
(2020) √ √ √

Lumbanbatu & Aryanto (2015) √ √ √ √ √
Muafi (2015) √ √ √
(Pemayun & Suprapti, 2016) √ √ √ √
(Rajiani & Kot, 2018) √
(Sari & Kusumastuti, 2018) √ √ √ √
(Setiawati et al., 2014) √ √ √
(Setyawati et al., 2014) √ √ √
(Somjai, Fongtanakit, & 
Laosillapacharoen, 2020) √ √ √ √

(Sulistiyani, 2018) √ √
(Sutanto, 2018) √ √ √
(Wen & Harris, 2020) √ √ √ √
(Wibowo et al., 2019) √ √ √ √ √
(Zandi, Ghani, et al., 2019) √ √ √ √
(Zandi, Khalid, et al., 2019) √ √ √
Total 10 2 11 14 14 10 3 19 9 1

Notes: DRI=Driver, RND=R&D, PFI=Performance financial, PNF=Performance Non-financial, PDEI=Product eco-innovation, 
PCEI=Process eco-innovation, OGEI=Organizational eco-innovation, COM=Company, ENV=Environmental, PLC=Policy

Purwanto, & Hadi, 2013), specific industry such 
as seaweed industry and eco-innovation park as 
becoming analysis focus from (Setyawati, Maarif, 
& Arkeman 2014). The only study focused on the 
policy was conducted by Sulistiyani (2018) who 
analyzed various policies regarding green village 
innovation in Yogyakarta.

g. Future research directions
The analysis shows that studies on eco-innovation 
in Indonesia were lacking. Only less than five 
articles per year compared to hundreds of articles 
published globally per year. Therefore, opportuni-
ties for exploration are still widely open. Based 
on the analysis, some future research avenues 
across different themes can be identified. 
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First, empirical research on drivers of 
eco-innovation is needed. Research can explore 
various factors that motivate companies in In-
donesia to adopt eco-innovation. These factors 
can be in the form of basic characteristics of 
the company, such as age or size, which so far 
provides inconclusive results (Díaz-García et al., 
2015); company’s strategy such as the vision of 
top management, cost strategy, differentiation 
strategy; or company’s capabilities, such as pro-
ductions, marketing, financial, or technological. 
Different factors can also be explored that might 
motivate companies to develop eco-innovation, 
as has been done in one of the articles reviewed, 
highlighting the linkage between political con-
nections and eco-innovation (Latupeirissa & 
Adhariani, 2020); alternatively, cultural factors 
that might be unique in the case of Indonesia. 
Not to mention meso factors such as industry 
and market dynamics and macro factors such as 
regulation or regional factors.

Second, the opportunity is widely open for 
research by emphasizing the process of develop-
ing eco-innovation in companies through R&D 
because it was rarely investigated by researchers 
in Indonesia. Eco-innovation is strongly connect-
ed to the company’s investment in R&D (Lee & 
Min, 2015). In the context of eco-innovation, this 
type of R&D is known as green R&D. Research 
can identify the company’s best practices in terms 
of eco-innovation in Indonesia and analyzing 
how they conduct green R&D. Research can 
also be carried out to analyze the relationship 
between green R&D investment and company’s 
performance.

Third, although the relationship between 
eco-innovation and the company’s performance 
has been considerably studied, the result is incon-
clusive. Hence, research on this relationship is 
still open. Future empirical research can examine 
the relationship of various eco-innovation drivers 
and/or the eco-innovation implementation with 
financial and non-financial performance using a 
quantitative approach involving a large sample. 
A meta-analysis approach can also be carried out 
on existing results to determine the overall effects 
of eco-innovation on a company’s performance.

Fourth, the product and process eco-inno-
vation are two types of eco-innovation that have 
received ample attention. The eco-innovation 
type that has not yet received much attention is 
organizational eco-innovation, which can be in 
the form of an implementation environmental 
management system (EMS) such as ISO 14001 or 
in the form of a formal company policy. Other or-
ganizational eco-innovation practices that can be 
investigated are green supply chain management 
or green sourcing to support the development of 
eco-innovation.

Fifth, the level of analysis that has not been 
much researched is the business environment 
(meso level), such as market dynamics or the 
influence of pressure groups on the development 
of eco-innovation. Furthermore, the research that 
is still very rare is at the macro level, such as 
analysis of policy instruments and innovation 
systems that can be conducive to the development 
of eco-innovation in Indonesia.

In addition to the five future research av-
enues, it is strongly encouraged to have research 
using different methodological approaches. As 
various publications are dominated by quantita-
tive approaches, qualitative approaches and/or 
mixed methods were rare. Qualitative studies 
have the advantage of being able to generate 
rich data (Silverman, 2016), while the mixed-
method study can provide a more comprehensive 
understanding of the issues studied (Creswell & 
Creswell, 2018). Qualitative studies and/or mixed 
methods, for example, can be aimed at revealing 
success factors in innovating at companies that 
have won green industry awards (Kemenperin, 
2019).  Likewise, publications in high-ranking 
international journals (SJR Q1) or in journals that 
have impact factors were rare; only one article in 
SJR Q1 and only two articles published in jour-
nals with impact factors. By disseminating in the 
higher ranking journals, it is expected research on 
eco-innovation in Indonesia could make a more 
significant contribution both theoretically to the 
body of knowledge of eco-innovation as well as 
to practice.
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V. CONCLUSION
Studies on eco-innovation in Indonesia have 
received increasing attention in recent years. 
However, the number of publications in aca-
demic journals was scarce when compared to the 
publications at the international level. Therefore, 
opportunities to explore and contribute both 
academically and practically are still widely 
open. Academically, this paper can be useful to 
advance our understanding of the current state of 
eco-innovation research in Indonesia and various 
possible future research directions. Practically, it 
may be useful for practitioners to gain insight on 
the advancement of their business through eco-
innovation. For policymakers, this paper can be 
used to find out the priority development areas for 
eco-innovation in Indonesia in the future.

This study has several limitations. First, 
only articles published in academic journals are 
reviewed. It is possible that unpublished research 
projects or relevant works were published in 
non-academic journals such as websites, blogs, 
or newspaper articles. It is interesting to explore 
how eco-innovation in Indonesia develops outside 
academic journals.

Second, this study is limited to eco-
innovation, and not to a broader scope such as 
eco-industry or to similar but different types of 
innovations such as frugal innovation or wider 
scope of such as sustainability innovation. It is 
interesting to discuss the development of research 
on various related topics, which involves relevant 
key terms that have not been used in this study, 
such as ‘environmental innovation’.

Third, this study is limited to the Indonesian 
context. Besides having advantages because it 
can provide a current state of the development of 
this field in Indonesia, it also becomes a limita-
tion because the results of this study are only 
relevant to the Indonesian context. It is interesting 
to benchmark with regional peers or elaborate 
deeper on the academic and practice contributions 
of eco-innovation research in Indonesia in the 
development of this field internationally. 
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