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Abstract— It is undeniable that efforts to provide biofuels are a must for Indonesia for now and in the future.
Increasing oil imports not only burden the country's finances, but the massive use of fossil fuels also threatens
the environment. Therefore, this article presents an analysis of the provision of research funding by the
government on biodiesel. Dada was obtained from SINTA (Indonesian Science and Technology Index), a
government-owned science portal. We find there is a fair trend in terms of research funding on biodiesel
which allows supporting government targets in the implementation of large scale renewable fuels by 2050.
Although, more than 50% of research activities are still concentrated in Java.
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1. Introduction

In recent years, issues concerning oil reserves, oil price fluctuations, climate change, and environmental have
come to the attention of stakeholders and research institutions [1], [2]. The search for alternative energy to
deal with the world energy crisis has also become an agenda in the energy policies of almost all countries.
Sustainability of the industrial and transportation sectors by testing and applying renewable fuels continues to
be carried out for the substitution of fossil fuels, both by full dedication system (mono fuel) as well as by bi-
fuel system or hybrid system [3]-[8].

The use of fossil fuels has many environmental risks from the process of exploration, transportation,
production, distribution, and use [9]-[13]. Natural damage in the oil drilling area and cases of oil spills in the
Gulf of Mexico are other examples of environmental threats posed by fossil fuels [14]. On the usage side, the
increase in air pollution and the concentration of carbon emissions in the atmosphere is also the impact of
fossil fuels. Therefore, besides renewable energy from nature (wind, geothermal, waves, solar radiation,
micro-hydro, etc.), efforts to produce renewable fuels from plants continue to be carried out, especially in
countries with suitable land potential [15].

The transition to 100% renewable energy implementation is a complex process with various technical,
political, economic and social challenges. To achieve predetermined success indicators, several strategies
must be carried out comprehensively, including increasing energy efficiency, saving primary energy
consumption, and finally, the dissemination of variable renewable energy sources (VRES) [16]. In the case of
renewable energy from nature (wind, water, waves, etc.) to electricity, energy storage is still a long-term
challenge with a large investment. Practices such as Vehicle to Grid (V2G) are a good example to do at this
time, where partial storage in vehicle batteries is done [17]. In addition to natural energy-based energy,
alternative fuels from plants are likely to be the solution in the next few decades to cover the fossil fuel
problem in the industrial and transportation sectors.
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In Indonesia, the increase in crude oil imports continues to occur to fulfill domestic energy. Although the
numbers fluctuate, the trend line shows an increase from 1980 to 2018. Indonesia's oil production is not
sufficient for domestic consumption. Indonesia's imports were reported at 350,800 barrels/day in 2018. This
record is up compared to 343,750 barrels/day in 2017, with an average of 223,592 barrels/day from 1980 to
2018. This data reached the highest curve of 401,721 barrels/day th in 2013 [18]. The burden on the
government through the APBN is getting heavier if this import trend continues. At present, energy production
based on natural power on a large scale is still not possible. Therefore, the development of plant-based
alternative fuels is a reasonable solution with potential available domestically.

The palm oil-based biodiesel industry in Indonesia experienced a major expansion in 2018. There are two
drivers of this large production, the national expansion of B20 into the non-public transportation sector and
huge demand by abroad. Domestic consumption is set for a big increase in the coming years for the
transportation and industry sectors. Meanwhile, exports are expected to remain high based on ongoing demand
from the EU and China [19]. There are many studies reporting on the potential development of biodiesel in
Indonesia and many researchers agree that biodiesel is feasible to be applied as mono fuel or blended fuel for
the transportation and industrial sectors, including as fuel for fishing boat engines and agricultural machinery
[20]-25]. In addition, much basic research for property improvement and evaluation of its use in the
automotive sector is also being conducted [26]—-[31]. This is not only for biodiesel from palm, but also for
biodiesel from Indonesia's biodiversity [32]-[38].

The Indonesian biofuel program is a key component of the National Energy Policy (KEN), as regulated in
Government regulation 79/2014. KEN is targeting 23% renewable energy use in 2025 and 31% in 2050
nationally [19]. Biofuels are also one of the main topics of the national research agenda. Every year, the
government finances biodiesel research projects, both for basic research and applied research. Therefore, this
article presents a map of research funding related to biodiesel by the government listed in the Indonesian
science and technology index (Sinta) for the 2013-2019 funding period. This report will provide a detailed
description of research sub-topics related to biodiesel, funding trends, and maps of research institutions that
are concerned with biodiesel.

2. Method

We collected research data on biodiesel from SINTA (Indonesian Science and Technology Index,
http://sinta.ristekbrin.go.id/) on the main search menu "source" then to the advanced search menu "researchs".
The keywords "biodiesel", "bio-diesel", “biodiesel”, “biodisel” “bio diesel” and "bio-diesel" were applied in
this search, as presented in Figure 1. Data was collected on 2 July 2020. There were 467 research titles
obtained, and it is the research funded by the Ministry of Research and Technology through research grants

has been established in Simlitabmas, a research and community service information management system
managed by the Ministry of Research and Technology.
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Figure 1. Searching method and data collection

After the data was collected, we classify research based on schemes, research costs, and affiliation of the

researchers. This was done to map universities and research institutions in Indonesia that are concerned in
biodiesel.

3. Result and Discussion

First, we found that research on biodiesel is evenly distributed in almost all major islands in Indonesia. Of the
467 data processed, they came from 26 provinces in Indonesia (76% of the total 34 provinces). However, 271
research (58%) is still concentrated in Java (East Java, Central Java, West Java, DI Yogyakarta, Banten, and
DKI Jakarta). This is normal data because there are more universities and research institutions in Java than in

other islands in Indonesia. In fact, of these 271, they are at the top of the overall data, except for DKI Jakarta,
as presented in Figure 1.
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Figure 2. Distribution of biodiesel research funded by the Ministry of Research and Technology (2013-18)

Second, the National Energy Policy (KEN) targets the use of renewable energy to be 31% in 2050, nationally
[19]. Therefore, the financing of research on biodiesel also showed a significant increase, especially from
2017 to 2019. During the 2013-2018 period, the financing trend followed the number of projects. However,
in 2019, although the number of projects decreased from 78 to 75 titles, research funding provided by the
government actually rose from IDR 9,627,003,610 to IDR 13,129,847,413 (an increase of 36%), as shown in
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Figure 3. This increase in funding was partly due to an increase in packages research scheme funds provided,
as regulated through a Minister of Finance Regulation regarding standard output costs.
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Figure 3. Funding distribution on biodiesel research by Ministry of Research and Technology 2013-2019

Third, from the data collected, applied research (PPT and PTUPT) is the most funded scheme by the
government (Figure 4). This shows more research on the application of biodiesel compared to basic research.
However, the important finding from the data is that the number of industrial cooperation consortium research
is still small. Therefore, if the research trend continues on downstreaming and commercializing, there may be
a surge in the implementation of biodiesel in Indonesia in the next few years.
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Figure 4. Funding distribution by title on biodiesel research by scheme

Fourth, although PPT ranked first in research funding, PTUPT and Insinas won the top ranking in funding.
Meanwhile, funding for basic research such as PD Nas and PDUPT is still relatively small. In fact, basic
research to improve the properties of biodiesel to become a standardized product may be more needed for
commercialization purposes. The ranking of research funding according to the scheme is presented in Figure
5.
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Figure 5. Funding distribution by scheme on biodiesel research by scheme

Finally, out of more than 100 institutions that received 2013-2019 biodiesel research funding, we presented
the top 10 ranking in the number of research titles, as presented in Figure 6. ITS ranked first with 30 projects,
followed by UGM and UNDIP. Of the top 10 ranking, BPPT is the only non-university research institution
that is concerned in developing biodiesel. There are 14 projects recorded at BPPT through the Insinas funding
scheme.
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Figure 5. Top rank biodiesel research by institution 2013-2019 (ITS: Institut Teknologi Sepuluh November;
UGM: Universitas Gadjah Mada; UNDIP: Universitas Diponegoro; BPPT: Badan Pengkajian dan
Penerapan Teknologi; UNRI: Universitas Riau; UNNES: Universitas Negeri Semarang; UI: Universitas
Indonesia; USU: Universitas Sumatera Utara; ITB: Institut Teknologi Bandung; and UII: Universitas Islam
Indonesia)

3. Conclusion
Through evaluating this data, we found that there is a trend that can be recognized between the government's

target to increase the use of biodiesel as a substitute for fossil fuels with the trend of funding for biodiesel
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h by the government through the Ministry of Research and Technology. Interestingly, this research

funding is distributed almost in all research schemes, which are competitive research, assignment research,
and capacity development research for researchers. This shows the potential for the sustainability of biodiesel

researc

h by utilizing Indonesia's biological resources, which in the future can reduce the import of fossil fuels.

4. Abbreviation

Insinas

Insentif Sistem Inovasi Nasional (Incentive for National Innovation System)

KRU-PT Konsorsium Riset Unggulan perguruan Tinggi (Universities Research Consortium)

MP3EI

Masterplan Percepatan dan Perluasan Pembangunan Ekonomi Indonesia (Master Plan for
the Acceleration and Expansion of Indonesia's Economic Development)

PBK/Hikom Penelitian Berbasis Kompetensi/Hibah Kompetensi (Competency Based Research)

PD Nas Penelitian Dasar Kompetitif Nasional (National Competitive Basic Research)
PDD Penelitian Disertasi Doktor (Doctoral Dissertation Research)

PDP Penelitian Dosen Pemula (Research for Beginner Lecturers)

PDUPT Penelitian Dasar Unggulan Perguruan Tinggi (Universities Basic Research)
PKLN Penelitian Kerjasama Luar Negeri (Overseas Collaborative Research)

PKPT Penelitian Kerjasama Perguruan Tinggi (Universities Collaborative Research)

PMDSU Pendidikan Magister Menuju Doktor untuk Sarjana Unggul (Masters in Education Towards

a Doctorate for a Superior Bachelor)

PPD Penelitian Pasca Doktor (Postdoctoral Research)

PPT Penelitian Produk Terapan (Applied Product Research)

PSN Penelitian Strategis Nasional (National Strategic Research)

PT Nas Penelitian Terapan Kompetitif Nasional (National Competitive Applied Research)

PTM Penelitian Tesis Magister (Master's Thesis Research)

PTP Penelitian Tim Pascasarjana (Postgraduate Research Team)

PTUPT Penelitian Terapan Unggulan Perguruan Tinggi (Universities Applied Research)

Rapid Riset Andalan Perguruan Tinggi dan Industri (University and Industrial Flagship Research)
WCR World Class research
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