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Abstract 
The use of fossil fuels is closely related to environmental issues that produce 
pollution from combustion. Various methods have been used to reduce the use of 
fossil fuels, including bioenergy, primarily bio-carbon. This research aims to map 
bio-carbon production and its relationship to agroeconomic growth scientifically 
and to provide a comprehensive picture of the relationship between bio-carbon 
and agroeconomics. In this study, 987 articles were used from the Google Scholar 
database from 2013 to 2023, and this bibliometric analysis was used to synthesize 
and document literature related to the research topic. In this bibliometric research, 
the impact of literature is analysed by looking at the most cited articles, the most 
productive journals, articles citing biochar and agroeconomics, total citations and 
publication trends, and keyword analysis based on occurrences. This review 
produces a literature trend in biochar production towards agroeconomic growth 
that has developed rapidly from 2018 to 2022. Findings on the network map for 
the keywords biochar, agroeconomics, and economics reveal 5 clusters. The 
newest and still hot topics to be researched include food society, climate change, 
economic growth, agroforestry, economic return, manure, soil property, agro-
economy, bioeconomy, sustainable agriculture, circular economy, biochar 
application, biochar amendment, and biochar addition. 
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1.  Introduction 
National energy needs until 2050 will continue to increase due to economic growth, 
population, and government policies. However, this differs from the growth in 
available fossil energy reserves and is predicted to run out in the next nine years 
[1]. Fossil fuels are closely related to environmental issues that produce pollution 
from the combustion process [2]. 

Various methods have been used to reduce the use of fossil fuels, one of which 
is by using bioenergy, especially biocarbon, as an alternative to active carbon, 
which cleans pollutants in water [3, 4]. Biocarbon sources originating from 
agricultural waste have begun to be developed; this is also related to the use of 
agricultural waste for environmental sustainability. Many reports regarding 
biocarbon have been reported [5-7]. 

In Indonesia, many agricultural wastes have been used to produce biocarbon, 
including using cocoa shell waste [8], banana peels [9], rice waste [10], candlenut 
shells [11], cassava peels [12], and fruit waste [13]. Utilizing agricultural waste into 
biocarbon is one step to reduce environmental waste, and its use by the community 
can provide economic value that can improve community welfare. 

Utilization of agricultural waste on a large scale can also open up employment 
opportunities for the community and increase income, especially for business actors 
[14, 15]. The production costs of processing biocarbon from waste can also be 
reduced compared to carbon originating from fossil fuels because processing can 
be more accessible [16]. 

Several previous studies regarding the processing of agricultural waste products 
as biocarbon and its economic use have been carried out, and the results showed 
positive results [17, 18]. The use of alternative fuels can reduce fuel costs from 
previously used gas which costs 1,722,838.00 to 938,060.00 rupiah  per hour by 
using alternative palm shell fuel.  

In calculating the sensitivity analysis this engine procurement project is feasible 
to continue provided that the price of alternative fuel does not exceed IDR 1,128.22 
per kilogram, the reduction in production does not exceed 44.22% of the prediction, 
the reduction in gas prices is not lower than 6 .02 US dollars per MMBTU, the 
dollar exchange rate is not lower than IDR 10,345.00 per US dollar, and the bank 
interest rate is not more than 49.03% [14].  

In this study, the role of biocarbon in agroeconomic growth is the main topic in 
the last ten years. VOSviewer from bibliometrics is used to quantitatively analyse the 
relationship between various countries and institutions in the world through visual 
analysis based on representative authors, literature, and research trends that are 
widely cited to clarify the structure of knowledge and its context as a whole [19, 20]. 

The results of bibliometric analysis are significant for researchers to track the 
popularity of biocarbon research topics from an agroeconomic perspective [21] 
This agroeconomic perspective is important because every farming or agricultural 
business carried out from upstream to downstream is related to community 
economic activities, especially income which indicates prosperity [22]. Biocarbon 
has the potential to substitute carbon energy which is very useful for improving soil 
or water quality. 
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Based on previous research on biochar bibliometric analysis [23-25] there has 
been no analysis of opportunities and potential improvements in economic aspects 
that can be obtained through the application of biochar. So the purpose of this study 
is to present opportunities in introducing a new and more sustainable biochar system 
for global agriculture and open up opportunities for a green economy that is in line 
with the SDGs program so that it can help improve the community's economy. 

2.  Methods 
This paper's data sources are articles relevant to the research topic based on the 
specified keywords. The data analysed came from Google Scholar from 2013 to 
2023 [26]. The keywords used were "agroeconomics" and "bio carbon", with the 
data collection time being October 14, 2023. After screening, comparison, and 
weighting, 987 articles were obtained. After that, manual methods were used to 
screen the data, especially to delete articles that were irrelevant to the research topic 
so as not to influence the analysis results [17]. 

The analysis method used is bibliometrics to see trends in the development of 
research focus and changes in scientific disciplines, thus providing valuable 
information for scientific research and as a basis for decision-making [18, 19]. VOS 
Viewer is a computer application that is useful for visualizing bibliometric maps. 
The text mining feature can be used for visualizing a continuous network or 
relationship in a fragmented article. This bibliometric analysis benefits greatly from 
computer data processing and the number of publications has increased 
significantly in recent years. 

In this research, bibliometrics is used to carry out co-citation analysis and 
explosion trend detection analysis in agroeconomics related to biocarbon literature 
to obtain more apparent visual research conclusions in this field. Detailed 
information regarding the use of bibliometric is explained elsewhere [27, 28]. 

3. Result and Discussion 
3.1. Results of the most cited related articles 
Based on the results of searching for articles on Google Scholar, which was used 
as a database in this research, relevant research data was obtained based on the 
highest number of citations. Table 1 shows the ten published articles on 
agroeconomic biochar that were most cited from 2013-2023. Table 1 shows that 
the articles with the most citations are related to limited agricultural land due to 
climate change, which is encouraging the development of biocarbon production, 
with a total of 812 citations. 

As for ranks 2 to 10, articles with the highest number of citations are generally 
related to the role or function of biocarbon as part of solution steps to reduce 
emissions. And its relation to aspects of environmental and climate change. Articles 
with many citations are highly useful for the studied science [29]. The number of 
citations for all articles used in this research was 19,521. 

3.2. Research developments in the agro-economy of bio charbon 
The article publication trend in Fig. 1 shows that the research on Biochar and agro-
economy over the last ten years has been increasing and widely researched. This 
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happened because it was driven by the urgent need for climate mitigation in the last 
ten years [30]. Research on the provision of biocarbon is part of the contribution to 
providing carbon reserves that can be obtained, one of which is waste from 
agricultural commodities [31], especially when viewed from an agroeconomic 
perspective in a region [21, 32]. 

 
Fig. 1. Publication trends 2013-2023. 

Table 1. Article publication data regarding the agro-economy of bio charbon. 
Cites Author Title Journal Year 
812 DS Powlson, CM 

Stirling, ML Jat 
Limited potential of no-till agriculture 
for climate change mitigation 

Nature Climate 
Change  

2014 

465 G Tamburini, R 
Bommarco, TC 
Wanger 

Agricultural diversification promotes 
multiple ecosystem services without 
compromising yield 

 2020 

460 CI Kammann, HP 
Schmidt 

Plant growth improvement mediated by 
nitrate capture in co-composted biochar 

Sciences 
Advances 

2015 

407 DA Bossio, SC Cook-
Patton, PW Ellis 

The role of soil carbon in natural 
climate solutions 

Nature 
Sustainability 

2020 

315 EW Bruun, CT 
Petersen 

Biochar amendment to coarse sandy 
subsoil improves root growth and 
increases water retention 

Soil Use and 
Management  

2014 

248 Z Xie, Y Xu, G Liu, 
Q Liu, J Zhu, C Tu 

Impact of biochar application on 
nitrogen nutrition of rice, greenhouse-
gas emissions and soil organic carbon 
dynamics in two paddy soils of China 

Plaint and Soil 2013 

243 BA Oni, O Oziegbe, 
OO Olawole 

Significance of biochar application to 
the environment and economy 

Annals of 
Agricultural 
Sciences 

2019 

199 MV Barros, R 
Salvador, AC de 
Francisco 

Mapping of research lines on circular 
economy practices in agriculture: From 
waste to energy 

Renewable and 
Sustainable 
Energy Reviews 

2020 

179 SS Akhtar, MN 
Andersen, M Naveed 

Interactive effect of biochar and plant 
growth-promoting bacterial endophytes 
on ameliorating salinity stress in maize 

Functional Plant 
Biology 

2015 

119 J Zheng, J Han, Z 
Liu, W Xia, X Zhang 

Biochar compound fertilizer increases 
nitrogen productivity and economic 
benefits but decreases carbon emission 
of maize production 

Agriculture, 
Ecosystems and 
Environment  

2017 
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This published data also proves the existence of a relationship between 
biocarbon and the agro economy of a region or country. The increase in the number 
of publications in recent years has been driven by progress in the development of 
knowledge carried out by researchers to understand the vital role of biocarbon 
production and its benefits for agroeconomic growth [33]. 

Results of network visualization analysis in research development Biochar and 
Agro-economy shown in Fig. 2 using VOSviewer software using mapping analysis 
based on number occurrences that are. This paper is based on quite recent automatic 
clustering approaches, which are a subset of the clustering approaches. Therefore, for 
the research methodology, we chose the keyword query to be ‘‘clustering algorithms’’. 
This query will return all those publications where any of these keywords appear in the 
title, abstract, or authors’ keywords. The keyword is mentioned seven times in total 
thresholds is 40, and then 3 clusters are obtained as follows: 
• Cluster 1 is shown in red, with nine keyword items: culture, agro economy, 

bioeconomy, circular economy, economy, food, nature, society, and 
sustainable agriculture. 

• Cluster 2 is shown in green, with eight keyword items: agroforestry, climate 
change, economic development, economic growth, economic return, food 
security, manure, and soil property. 

• Cluster 3 is in blue, with six keyword items: biochar addition, amendment, 
application, plant, rice, and Soil. 

 
Fig. 2. Network visualization. 

Figure 3 is an Overlay Visualization that shows research trends and historical 
traces of Biochar and Agro-economy research from 2013-2023. The brighter colour 
in the image shows that the research is the most recent in 2022 and 2023, while the 
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darker colour or blue colour indicates that the research is old. Some keywords in 
the latest research include economic return, bioeconomy, sustainable agriculture, 
circular economy, nature and plants. 

Research on these topics has only begun to be carried out since 2021 and is 
developing to date, so these topics still need to be analysed, especially regarding 
agro-economic or agricultural economic conditions on biocarbon, waste biomass in 
the framework of circular economy and bioeconomy where the ultimate goal is for 
sustainable agriculture. 

 
Fig. 3. Overlay visualization. 

Research that discusses these topics includes energy generation, such as 
biomass produced from fields, and the challenges of biowaste for renewable energy 
[34]. Apart from that, an analysis of the benefits obtained from alternative charcoal 
production was also developed [35], the relationship between bio enzymes and 
agricultural soil stabilization, the impact of which will reduce agricultural land 
production and reduce national income [36]. The role of biochar and NIs on the 
growth and yield of papermill and charcoal have been reported in the literature [37, 
38] Among the direct and indirect impacts of biochar, the indirect impacts are more 
prominent [38]. 

According to [39] the biochar application to the soils changes the natural state 
and thermal dynamics of the soil thereby promoting crop growth. They further 
reported that biochar supplementation with the NI had a promising role in the 
germination and phenology of plants. Overall, the use of biochar improves soil 
health, especially in poor soils of arid and semiarid regions [40]. Based on the 
experimental findings, the applied potential of the study treatments, and the results 
of economic analysis, it can be said that biochar has an important role to play in the 
circular economy in the future. 

Density Visualization can find which research topics are rarely carried out [23], 
as shown in Fig. 4. Density visualization of keywords biochar and agroeconomic 
shows two colours that indicate keywords that have been widely researched or not. 
First, there is a yellow colour for the keywords economy, agriculture, and soil. The 
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yellow colour in this density visualization shows that these keywords have been 
widely researched or are currently being widely used as research topics. 

In contrast, green keywords show that these keywords are still rarely used as 
topics. The research includes food society, climate change, economic growth, 
agroforestry, economic return, manure, soil property, agro-economy, bioeconomy, 
sustainable agriculture, circular economy, biochar application, amendment, and 
Biochar addition [41]. Based on the overlay visualization analysis in Fig. 2 and trend 
analysis in Fig. 3, the keywords colour red, green in Density Visualization are still 
the newest research topic, and their development will be of increasing interest [42]. 

The topic of agro-economic Biochar can be linked to one of the keywords that 
appear in the density visualization: bioeconomy and economic return. Studies on 
Biochar are discussed regarding its application and production as a source of soil 
remediation and bioeconomy [43]. 

Biochar has made breakthroughs in reducing greenhouse gas emissions and 
global warming, as well as reducing soil nutrients, leaching losses, sequestering 
atmospheric carbon into the Soil, increasing agricultural productivity 
bioavailability, reducing environmental contaminants, and so on, become a 
sustainable value-added product in the bioeconomy. Biochar is a bioproduct that 
can be marketed and used in agriculture, industry, and the energy sector. Thus, 
biochar production can improve soil properties and provide opportunities to earn 
additional income [44-48]. This study adds ideas and new information regarding 
biochar production [43]. 

 
Fig. 4. Density visualization. 

4.Conclusion 
The bibliometric results on the agronomic theme of bio charbon with the keywords 
"agroeconomics", "economics," and "bio charbon" show that from 2018 to 2022, 
the trend is the development of literature regarding increasing bio charbon 
production and its impact on improving agroeconomics. This happens because, 
since 2018, several countries in the world have had a mission to reduce the effects 
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of carbon release so that the growth of biocarbon will be beneficial for improving 
the environment and improving the economy of the region that produces it. 

This research also proves a relationship between bio-carbon production and 
agroeconomic growth. Topics that are still limited to exploration and provide 
opportunities for future research are food society, climate change, economic 
growth, agroforestry, economic return, manure, soil property, agro-economy, 
bioeconomy, sustainable agriculture, circular economy, biochar application, 
amendment, and Biochar addition. 

Reference 
1. Purnami, P.; Bintarto, R.; and Nugroho, W.S. (2022). Penambahan katalis bio 

karbon aktif untuk peningkatan produksi hidrogen pada elektrolis air. Jurnal 
Rekayasa Mesin, 13(1), 283-290. 

2. Purnami; Wardana I.N.G.; Hamidi, N.; Sasongko, M.N.; and Darmadi, D.B. 
(2019). The effect of rhodium (III) sulfate and clove oil catalysts on the droplet 
combustion characteristics of castor oil. International Journal of Integrated 
Engineering, 11(5), 66-71. 

3. Biantoro, A.W.; Iskendar, I.; Subekti, S.; and Bin Muhd Noor, N.H. (2021). 
The effects of water debit and number of blades on the power generated of 
prototype turbines propeller as renewable electricity. Jurnal Rekayasa Mesin, 
12(1), 203-215. 

4. Soenoko, R; Purnami; and Dewi, F.G.U. (2017). Second stage cross flow 
turbine performance. ARPN Journal of Engineering Applied Science, 12(6), 
1772-1779. 

5. Wijaya, M. M.; and Wiharto, M. (2017). Karakterisasi kulit buah kakao untuk 
karbon aktif dan bahan kimia yang ramah lingkungan. JKPK (Jurnal Kimia 
dan Pendidikan Kimia), 2(1), 66-71. 

6. Nandiyanto, A. B. D.; Fiandini, M.; Ragadhita, R.; Maulani, H.; Nurbaiti, M.; 
Al-Obaidi, A. S. M.; Yunas, J.; and Bilad, M. R. (2023). Sustainable biochar 
carbon biosorbent based on tamarind (Tamarindusindica L) seed: Literature 
review, preparation, and adsorption isotherm. Journal of Advanced Research 
in Applied Sciences and Engineering Technology, 32(1), 210-226. 

7. Nandiyanto, A. B. D.; Fiandini, M.; Fadiah, D. A.; Muktakin, P. A.; Ragadhita, 
R.; Nugraha, W. C.; Kurniawan, T.; Bilad, M.R.; Yunas, J.; and Al Obaidi, A. 
S. M. (2023). Sustainable biochar carbon microparticles based on mangosteen 
peel as biosorbent for dye removal: Theoretical review, modelling, and 
adsorption isotherm characteristics. Journal of Advanced Research in Fluid 
Mechanics and Thermal Sciences, 105(1), 41-58. 

8. Nurannisa, A.; Asfar, A.M.I.T.; Asfar, A.M.I.A.; and Dewi, S.S. (2021). Bio-
baterai dari kulit pisang: Diseminasi olah praktis pada Ibu PKK dusun 
kallimpo. Unri Conference Series: Community Engagement, 3, 19-26. 

9. Siregar, A.R.; Harahap, L.A.; and Panggabean, S. (2015). Pemanfaatan sekam 
padi dan limbah teh sebagai bahan briket arang dengan perekat tetes tebu. 
Journal Rekayasa Pangan dan Pertanian, 3(3), 396-402. 

10. Sulmiyati, S.; and Said, N.S. (2017). Pengolahan briket bio-arang berbahan 
dasar kotoran kambing dan cangkang kemiri di desa galung lombok, 



150       S. L. Mubarokah et al. 

 
 
Journal of Engineering Science and Technology                Special Issue 5/2024 

 

kecamatan tinambung, polewali mandar. Jurnal Pengabdian Kepada 
Masyarakat, 3(1), 108-118. 

11. Kosim, M.E.; Siskayanti, R.; Prambudi, D.; and Rusanti, W.D. (2022). 
Perbandingan kapasitas adsorpsi karbon aktif dari kulit singkong dengan 
karbon aktif komersil terhadap logam tembaga dalam limbah cair 
elektroplating. Jurnal Redoks, 7(1), 36-47. 

12. Orozco, R. S.; Hernández, P. B.; Morales, G. R.; Núñez, F. U.; Villafuerte, J. 
O.; Lugo, V. L.; Ramírez, N.F.; Díaz, C. E. B; and Vázquez, P. C. (2014). 
Characterization of lignocellulosic fruit waste as an alternative feedstock for 
bioethanol production. BioResources, 9(2), 1873-1885. 

13. Permatasari, N.; Sucahya, T.N.; and Nandiyanto, A.B.D. (2016). Agricultural 
wastes as a source of silica material. Indonesian Journal of Science and 
Technology, 1(1), 82-106. 

14. Rianto, R.; Sinaga, B.M.; and dan Kirbrandoko, K. (2018). Investasi 
pengembangan energi alternatif cangkang sawit untuk menurunkan biaya energi 
di PT XYZ. Jurnal Aplikasi Bisnis dan Manajemen (JABM), 4(3), 409-419. 

15. Sommerfeld, M.； and Friedrich, B. (2021). Replacing fossil carbon in the 
production of ferroalloys with a focus on bio-based carbon: A review. 
Minerals, 11(11), 1286. 

16. Surup, G.R.; Trubetskaya, A.; and Tangstad, M. (2020). Charcoal as an 
alternative reductant in ferroalloy production: A review. Processes, 8(11), 1432. 

17. Kieush, L.; Rieger, J.; Schenk, J.; Brondi, C.; Rovelli, D.; Echterhof, T.; Cirili, 
F.; Thaler, C.; Jaeger, N.; Snaet, D.; Peters, K; and Colla, V. (2022). A 
comprehensive review of secondary carbon bio-carriers for application in 
metallurgical processes: utilization of torrefied biomass in steel production. 
Metals, 12(12), 2005. 

18. Mulyadi, A.F.; Dewi, I.A.; and Deoranto, P. (2013). Pemanfaatan kulit buah 
nipah untuk pembuatan briket bioarang sebagai sumber energi alternatif. 
Jurnal Teknologi Pertanian, 14(1), 65-72. 

19. Pan, X.; Lv, J.; Dyck, M.; and He, H. (2021). Bibliometric analysis of soil 
nutrient research between 1992 and 2020. Agriculture, 11(3), 223. 

20. Shi, D.; Xie, C.; Wang, J.; and Xiong, L. (2021). Changes in the structures and 
directions of heavy metal-contaminated soil remediation research from 1999 
to 2020: A bibliometric and scientometric study. International Journal of 
Environmental Research and Public Health, 18(14), 7358. 

21. Yao, T.; Shi, Y.; and Chen, M. (2023). Review and research frontier analysis 
of low carbon economy-Based on bibliometric methods. Procedia Computer 
Science, 221, 1292-1301. 

22. Bartol, T.; and Mackiewicz-Talarczyk, M. (2015). Bibliometric analysis of 
publishing trends in fiber crops in Google Scholar, Scopus, and Web of 
Science. Journal National Fibers, 12(6), 531-541. 

23. Soegoto, H.; Soegoto, E.S.; Luckyardi, S.; and Rafdhi, A.A. (2022). A 
bibliometric analysis of management bioenergy research using vosviewer 
application. Indonesian Journal of Science and Technology, 7(1), 89-104. 

24. Mudzakir, A.; Rizky, K.M.; Munawaroh, H.S.H.; and Puspitasari, D. (2022). 
Oil palm empty fruit bunch waste pretreatment with benzotriazolium-based 



Bibliometrics Study on Agro-economy of Biochar . . . . 151 

 
 
Journal of Engineering Science and Technology                Special Issue 5/2024 

 

ionic liquids for cellulose conversion to glucose: Experiments with 
computational bibliometric analysis. Indonesian Journal of Science and 
Technology, 7(2), 291-310. 

25. Gunawan, B.; Ratmono, B.M.; Abdullah, A.G.; Sadida, N.; and Kaprisma, H. 
(2022). Research mapping in the use of technology for fake news detection: 
Bibliometric analysis from 2011 to 2021. Indonesian Journal of Science and 
Technology, 7(3), 471-496 

26. Awan, M.M.S.; Soroushian, P.; Ali, A.; and Awan, M.Y.S. (2017). High-
performance cementitious matrix using carbon nanofibers. Indonesian Journal 
of Science ＆ Technology, 2(1), 57-75. 

27. Rochman, S.; Rustaman, N.; Ramalis, T.R.; Amri, K.; Zukmadini, A.Y.; 
Ismail, I.; and Putra, A.H. (2024). How bibliometric analysis using VOSviewer 
based on artificial intelligence data (using ResearchRabbit Data): Explore 
research trends in hydrology content. ASEAN Journal of Science and 
Engineering, 4(2), 251-294. 

28. Al Husaeni, D.F.; and Nandiyanto, A.B.D. (2022). Bibliometric using 
VOSviewer with publish or perish (using google scholar data): From step-by-
step processing for users to the practical examples in the analysis of digital 
learning articles in pre and post covid-19 pandemic. ASEAN Journal of Science 
and Engineering, 2(1), 19-46. 

29. Mubarakah, S. L.; and Miftah, H. (2023). Bibliometrics on the digitalization 
of the agribusiness supply chain. Journal of Engineering Science and 
Technology (JESTEC), Special Issue on ISCoE2022, 18(4), 30-38. 

30. Ramadhan, M.O.; and Handayani, M.N. (2021). Anthocyanins from agro-
waste as time-temperature indicator to monitor freshness of fish products. 
Indonesian Journal of Educational Research and Technology, 1(2), 67-72. 

31. Lai, Q.; Ma, J.; He, F.; Zhang, A.; Pei, D.; Wei, G.; and Zhu, X. (2022). 
Research development, current hotspots, and future directions of blue carbon: 
A bibliometric analysis. Water, 14(8),1193. 

32. Piazzi, S.; Zhang, X.; Patuzzi, F.; and Baratieri, M. (2020). Techno-economic 
assessment of turning gasification-based waste char into energy: A case study 
in South-Tyrol. Waste Management, 105, 550-559. 

33. Asmara, Y.P.; and Kurniawan, T. (2018). Corrosion prediction for corrosion 
rate of carbon steel in oil and gas environment: A review. Indonesian Journal 
of Science and Technology, 3(1), 64-74. 

34. Aziz, M. (2019). Advanced green technologies toward future sustainable 
energy systems. Indonesian Journal of Science and Technology, 4(1), 89-96. 

35. Priyand, E.R.P.; Sukmafitri, A.; Mudzakir, A.; Nandiyanto, A.B.D.; Nugraha, 
W.C.; and Ramdhani, W. (2020). Zinc oxide nanoparticles for enhancing 
students’ view of the nature of science and technology. Indonesian Journal of 
Science and Technology, 5(1), 1-10 

36. Namaalwa, J.; Hofstad, O.; and Sankhayan, P.L. (2009). Achieving sustainable 
charcoal supply from woodlands to urban consumers in Kampala, Uganda. 
International Forestry Review, 11(1), 64-78. 

37. Venkatesh, A.; and Reddy, G.S. (2017). Study on BC soil used as subgrade 
and treated with Terrazyme A bio-enzyme. International Journal Research. 
Engineer and Technology, 4(1), 615-619. 



152       S. L. Mubarokah et al. 

 
 
Journal of Engineering Science and Technology                Special Issue 5/2024 

 

38. Van Zwieten, L.; Kimber, S.; Morris, S.; Chan, K.Y.; Downie, A.; Rust, J.; 
Joseph, S.; and Cowie, A. (2009). Effects of biochar from slow pyrolysis of 
papermill waste on agronomic performance and soil fertility. Plant and Soil, 
327(1-2), 235-246. 

39. Glaser, B.; Lehmann, J.; and Zech, W. (2002). Ameliorating physical and 
chemical properties of highly weathered soils in the tropics with charcoal-a 
review. Biology and Fertility of Soils, 35(4), 219-230. 

40. Genesio, L.; Miglietta, F.; Lugato, E.; Baronti, S.; Pieri, M.; and Vaccari, F.P. 
(2012). Surface albedo following biochar application in durum wheat. 
Environmental Research Letters, 7(1), 014025. 

41. Xiong, J.; Yu, R.; Islam, E.; Zhu, F.; Zha, J.; and Sohail, M.I. (2020). Effect of 
biochar on soil temperature under high soil surface temperature in coal mined 
arid and semiarid regions. Sustainability, 12(19), 8238. 

42. Hidayat, A.; Kurniawan, W.; Hinode, H.; and Ijost, I. (2021). Sugarcane 
bagasse biochar as a solid catalyst: From literature review of heterogeneous 
catalysts for esterifications to the experiments for biodiesel synthesis from 
palm oil industry waste residue. Indonesian Journal of Science and 
Technology, 6(2), 337-352. 

43. Mutolib, A.; Rahmat, A.; Triwisesa, E.; Hidayat, H.; Hariadi, H.; Kurniawan, 
K.; Sutiharni, S.; and Sukamto, S. (2023). Biochar from agricultural waste for 
soil amendment candidate under different pyrolysis temperatures. Indonesian 
Journal of Science and Technology, 8(2), 243-258. 

44. Oni, B.A.; Oziegbe, O.; and Olawole, O.O. (2019). Significance of biochar 
application to the environment and economy. Annals of Agricultural Sciences, 
64(2), 222-236. 

45. Pahrijal, R. (2023). Mengubah sampah menjadi harta karun: Inovasi daur ulang 
yang menguntungkan lingkungan dan ekonomi (studi literature). Jurnal 
Multidisiplin West Science, 2(6), 483-492. 

46. Widiastuti, M.M.D. (2016). Analisis manfaat biaya biochar di lahan pertanian 
untuk meningkatkan pendapatan petani di Kabupaten Merauke. Jurnal 
Penelitian Sosial dan Ekonomi Kehutanan, 13(2), 135-143. 

47. Hastuti, A.; Lestari, T.A.; Fadilah, I.; Hapsari, D.R.; Mubarokah, S.L.; 
Nurlaela, R.S.; and Anwar, S. (2023). A bibliometric analysis of applied 
technology development of halal food sciences. Journal of Engineering 
Science and Technology (JESTEC), 18(4), 39-47. 

48. Peng, X.; Ye, L.L.; Wang, C.H.; Zhou, H.; and Sun, B. (2011). Temperature-
and duration-dependent rice straw-derived biochar: Characteristics and its 
effects on soil properties of an Ultisol in southern China. Soil and Tillage 
Research, 112(2), 159-166. 


