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Abstract

This research aims to analyze the techno-economics of the use of waste paper for
becoming media for education. Economic analysis was used to calculate production
potential from waste paper materials, including gross profit margin, return rate,
break-even point, sales-to-profit percentage, and others. The research results
showed that the production of media from waste paper is prospective. The
production of material from waste paper can minimize unproductive waste and can
be sustainably used to create media. The impact of this research is that paper waste
produced by educational institutions can be recovered to be used as media.

Keywords: Bullying, Education, Paper, Techno-economic, Waste.


mailto:irman.suherman@unida.ac.id

10 |. Suherman et al.

1. Introduction

Paper waste is the remainder of paper disposal or use. Waste paper recycling is the
use of waste paper to make it more useful. It reduces the use of raw materials for
making new paper and is friendlier and more environmentally sustainable [1, 2].
Recycling of waste paper can also be analyzed through an economic approach [3].
Paper waste is an inseparable part of the operations of institutions or office
institutions. Waste results from the office administration activities of an institution.
Thus, as long as the institution or institution exists, paper waste continue to be
produced. Many techno-economic analyses done by researchers have been carried
out (see Table 1).

Table 1. Previous studies on techno-economic analysis.

No Title Ref.

1  Integration of techno-economic analysis and life cycle assessment ~ [4]
for sustainable process design—A review.

2 Techno-economic analysis and Monte Carlo simulation of green  [5]
hydrogen production technology through various water
electrolysis technologies

3 A Techno-economic analysis of solar hydrogen production by [6]
electrolysis in the north of Chile and the case of exportation from
Atacama Desert to Japan

4 A comprehensive techno-economic analysis and multi-criteria  [7]

optimization of a compressed air energy storage (CAES)
hybridized with solar and desalination units
Techno-economic analysis for the production of LaNi5 particles [8]

6  Techno-economic evaluation of biodiesel production from edible  [9]
oil waste via supercritical methyl acetate transesterification

7  Techno-economic analysis on the production of zinc sulfide [10]
nanoparticles by microwave irradiation method

8  Techno-economic evaluation of hyaluronic acid production [11]
through extraction method using yellowfin tuna eyeball

9  Techno-economic evaluation of the production of resin-based [12]
brake pads wusing agricultural wastes: Comparison of
eggshells/banana peels brake pads and commercial asbestos brake
pads

10 Computational bibliometric analysis on publication of techno- [13]
economic education

11  Implementation of numeracy literacy through economics learning [14]
in elementary school

9]

Based on our previous studies [15-18]. The aim of this research is to analyze
the techno-economic analysis of making material for education from waste paper.
The novelty in this research is (i) recycling paper waste on environmental
preservation, (ii) the use of waste paper as a media campaign to prevent bullying in
schools, and (iii) an overview of the prospects for the waste paper industry. In
addition, the successful of this method should be implemented for simple actions
[19-22], such as the use of waste paper for pamflet that do not need expensive
materials, such as pamflet for informing anti-bullying campaign media in schools.
This study also supports current issues in sustainable development goals (SDGs),
as reported elsewhere [23-27].
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2. Literature Review

The stages of paper production from waste paper are shown in Fig. 1. Paper
produced from waste paper consists of eight production stages. The process of
processing waste paper into new paper resulting from waste paper recycling follows
the following steps: stage 1, the waste paper is crushed, stages 2 and 3 are the
process of grinding the waste paper using commercial equipment and then mixing
it with water and cornstarch, stage 4 is the filtering stage and then add water (stage
5) again. Thus, it can be printed (stage 6) using commercially available printing
equipment, stage 7 is the drying process using a dryer, and stage 8 produces paper
from recycled paper waste.
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Fig. 1. Process flow diagram for the production of paper from waste paper.
3. Method

The method was a calculation of economic analysis for 20 years. Economic analysis
to calculate production potential from waste paper materials, including gross profit
margin, rate of return, break-even point (BEP), and others. The data used is the
average price of products available online on online shopping websites. The
analysis used a simple mathematical calculation to produce a projection of the
business prospects, labor costs, capital for purchasing raw materials, and interest
rates. Detailed information for the calculation is explained elsewhere [28, 29].

4. Results and Discussion

Economic analysis is carried out the assumptions used, such as: (i) economic
analysis using a currency of 1 USD = IDR. 16,000; (ii) the price of used paper of
IDR. 9,000/kg, cornstarch of IDR. 19,000/kg, and water of IDR. 3,900/L; (iii)
equipment prices commercial prices in online shopping; (iv) calculation of total
capital investment calculated from direct costs, indirect costs, and starting-up fees;
(v) production costs projected from the start of the project; (vi) wages labor per
production of IDR. 840,045,863.12; and (vii) length of operation is 20 years (see
table 2).
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Table 2. Price of equipment and the process condition.

No Tool Unit Price Qty Total Price CEPCI CEPCI
Name (IDR) (IDR) 2016 2026
Grinding

1 (for waste 8,434,890 1 8,434,890  541.7 672,889
paper)

Filtration

2 (forpaper 320,000,000 1 320,000,000 541.7 672,889
pulp)
Printing

3 (or 199,789,000 1 541.7 672,889
recycled U 199,789,000 ’ ’
paper)

Oven (for

4  recycled 208,000,000 1 208,000,000  541.7 672,889
paper)

5  Water 16,000,000 1 16,000,000 5417 672,889
system

Year Price 2026 (IDR) 752,223,890

Notes: All the prices, as well as apparatus information, are adopted from currently
available apparatuses in the online shopping web.

Figure 2 shows the cumulative net present value (CNPV) and total investment
cost (TIC) analysis with various approaches. The analysis results show that paper
production from paper waste is very prospective. The results of the economic
analysis are very good and promising. This is certainly an opportunity that can be
exploited, especially in the context of a campaign to prevent bullying in schools by
utilizing waste paper. Apart from that, this project can minimize unproductive
paper waste, to preserve the environment as well as utilize economic factors.

A techno-economic analysis of opportunities for commercialization of the use
of waste paper to develop bullying-free school campaign media has been described.
Apart from Fig. 2, the CNPV/TIC has been described, Table 3 is a summary of the
techno-economic analysis.

Educational institutions are one of the units producing paper waste. The
productivity of educational institutions in producing work waste, if not managed
properly, negative impact on the school environment. Through various kinds of
waste management programs, work can be made more valuable or useful. Ideas and
ideas for developing the use of work waste must be present internally in educational
institutions as one of the paper waste-producing units. Utilizing waste paper as a
necessity for educational purposes is the best idea. Therefore, industrialization as
the next stage is a breakthrough that could be widely duplicated.

The results of the economic analysis on the use of paper waste for developing
bullying prevention campaign media in schools are prospective. Various analyses
show positive and promising things. CNPV/TIC analysis also shows a graph that
tends to increase in each period, projects within an ideal time of 20 years. Economic
analysis to calculate production potential from waste paper materials, including
gross profit margin, rate of return, BEP, profit-to-sales percentage, and others.
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Fig. 2. CNPV/TIC with various economic evaluation parameters in the ideal

condition.

Table 3. Summary of techno-economic analysis.

Component

Parameter

Price (IDR)

Fixed cost

Variable cost

% Profit estimated

BEP

Loan interest

Capital related cost

Fixed cost+Depresiasi

Depreciation

Fixed cost less depreciation

Total fixed cost
Raw material
Utilities

Operating labor
Labor related cost
Sales related cost
Total variable cost
Sales
Manufacturing cost
Investment

Profit

Profit to sales
Unit

Fixed cost
Variable cost
Sales

BEP

Percent profit on sales

Return on investment

Pay out time

5,674,783,659.27

476,025,989.10
6,150,809,648.38
6,372,000,000.00
124,920,000.00
1,960,200,000.00
1,313,334,000.00
4,309,200,000.00
14,079,654,000.00
61,560,000,000.00
19,754,437,659.27
5,102,346,008.13
0.68

8.19

1026000
6,150,809,648.38
14,079,654,000.00
61,560,000,000.00
132912.4834
0.679102702
8.782201665
0.112584699
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5. Conclusion

The economic analysis carried out shows that the production of anti-bullying
campaign media in schools using paper waste is very prospective. Development of
media campaigns to prevent bullying in schools using waste paper as raw materials
using economic analysis methods on the use of waste paper as media for anti-bullying
campaigns in schools for 20 years. Economic analysis to calculate production
potential from waste paper materials, including gross profit margin, rate of return,
BEP, percent profit on sales, and others. The results of the research show that paper
production from waste paper can minimize unproductive paper waste and can be used
sustainably to create media campaigns to prevent bullying in schools.

Acknowledgments

We acknowledged Djuanda Reborn and Chancellor of Universitas Djuanda.

References

1. Yang, G.; Zhou, C.; Wang, W.; Ma, S.; Liu, H.; Liu, Y.; and Zhao, Z. (2020).
Recycling sustainability of waste paper industry in Beijing City: An analysis
based on value chain and GIS model. Waste Management, 106, 62-70.

2. Shang, D.; Diao, G.; Liu, C.; and Yu, L. (2021). The impact of waste paper
recycling on the carbon emissions from China’s paper industry. Environmental
Management, 67, 811-821.

3. Berglund, C.; and Séderholm, P. (2003). An econometric analysis of global
waste paper recovery and utilization. Environmental and Resource Economics,
26, 429-456.

4, Mahmud, R.; Moni, S.M.; High, K.; and Carbajales-Dale, M. (2021).
Integration of techno-economic analysis and life cycle assessment for
sustainable process design—A review. Journal of Cleaner Production, 317,
128247.

5. Jang, D.; Kim, J.; Kim, D.; Han, W.B.; and Kang, S. (2022). Techno-economic
analysis and Monte Carlo simulation of green hydrogen production technology
through various water electrolysis technologies. Energy Conversion and
Management, 258, 115499.

6. Gallardo, F.I.; Ferrario, A.M.; Lamagna, M.; Bocci, E.; Garcia, D.A.; and
Baeza-Jeria, T.E. (2021). A techno-economic analysis of solar hydrogen
production by electrolysis in the north of Chile and the case of exportation
from Atacama Desert to Japan. International Journal of Hydrogen Energy,
46(26), 13709-13728.

7. Alirahmi, S.M.; Mousavi, S.B.; Razmi, A.R.; and Ahmadi, P. (2021). A
comprehensive techno-economic analysis and multi-criteria optimization of a
compressed air energy storage (CAES) hybridized with solar and desalination
units. Energy Conversion and Management, 236, 114053.

8. Nandiyanto, A.B.D.; Maulana, M.I.; Raharjo, J.; Sunarya, Y.; and Minghat,
A.D. (2020). Techno-economic analysis for the production of LaNi5 particles.
Communications in Science and Technology, 5(2), 70-84.

9. Nandiyanto, A.B.D.; Soegoto, E.S.; Maulana, S.A.; Setiawan, A.W.F.; Almay,
F.S.; Hadinata, M.R.; Ragadhita, R.; and Luckyardi, S. (2022). Techno-

Journal of Engineering Science and Technology Special Issue 5/2024



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Techno-Economic Analysis for the Production of Paper... 15

economic evaluation of biodiesel production from edible oil waste via
supercritical methyl acetate transesterification. Nigerian Journal of
Technological Development, 19(4), 332-341.

Nurdiana, A.; Astuti, L.; Dewi, R.P.; Ragadhita, R.; Nandiyanto, A.B.D.; and
Kurniawan, T. (2022). Techno-economic analysis on the production of zinc
sulfide nanoparticles by microwave irradiation method. ASEAN Journal of
Science and Engineering, 2(2), 143-156.

Elia, S.H.; Maharani, B.S.; Yustia, I.; Girsang, G.C.S.; Nandiyanto, A.B.D.;
and Kurniawan, T. (2023). Techno-economic evaluation of hyaluronic acid
production through extraction method using yellowfin tuna eyeball. ASEAN
Journal of Science and Engineering, 3(1), 1-10.

Ragadhita, R.; Al Husaeni, D.F.; and Nandiyanto, A.B.D. (2023). Techno-
economic evaluation of the production of resin-based brake pads using
agricultural wastes: Comparison of eggshells/banana peels brake pads and
commercial asbestos brake pads. ASEAN Journal of Science and Engineering,
3(3), 243-250.

Ragahita, R.; and Nandiyanto, A.B.D. (2022). Computational bibliometric
analysis on publication of techno-economic education. Indonesian Journal of
Multidiciplinary Research, 2(1), 213-220.

Aishalya, A.S.; Nandiyanto, A.B.D.; Kurniawan, T.; and Bilad, M.R. (2022).
Implementation of numeracy literacy through economics learning in
elementary school. Indonesian Journal of Multidiciplinary Research, 2(1), 63-
68.

Roestamy, M.; Martin, A.Y.; Rusli, R.K.; and Fulazzaky, M.A. (2022). A
review of the reliability of land bank institution in Indonesia for effective land
management of public interest. Land Use Policy, 120, 106275.

Roestamy, M. (2020). Model land supply for land bank to house application.
Jurnal Bestuur, 8(1), 27-39.

Fauziah, R.S.P.; Suherman, I.; Kholik, A.; Ramdhani, M.R.; and Lathifah, Z.K.
(2023). A bibliometric analysis of instructional technological leadership
research using vosviewer. Al-Tanzim: Jurnal Manajemen Pendidikan Islam,
7(2), 340-350.

Suherman, I.; Fauziah, R.S.P.; Maryani, N.; and Lathifah, Z.K. (2023). A
Bibliometric analysis of technological-based educational supervision research
using vosviewer. Journal of Engineering Science and Technology, 18(3), 49-
56.

Shaturaev, J. (2023). Economies and management as a result of the fourth
industrial revolution: An education perspective. Indonesian Journal of
Educational Research and Technology, 3(1), 51-58.

Sukmawati, D.; and Maryanti, R. (2022). Development of education and
economic circulation in supporting local potential as community
empowerment efforts amid the Covid-19 pandemic. Indonesian Journal of
Multidiciplinary Research, 1(2), 235-250.

Glushchenko, V.V. (2023). The scientific and practical significance of the
paradigm of the development of scientific support of the 10th technological

order in the world economy. ASEAN Journal of Science and Engineering
Education, 3(3), 245-264.

Journal of Engineering Science and Technology Special Issue 5/2024



16

22.

23.

24.

25.

26.

27.

28.

29.

|. Suherman et al.

Benito, B.S.A. (2023). A step-by-step experimental procedure for water
quality assessment of blue lagoon: Comparison to socio-demographic and
economic profile for a teaching model. ASEAN Journal for Science Education,
2(2), 107-120.

Nurramadhani, A.; Riandi, R.; Permanasari, A.; and Suwarma, I.R. (2024).
Low-carbon food consumption for solving climate change mitigation:
Literature review with bibliometric and simple calculation application for
cultivating sustainability consciousness in facing sustainable development
goals (SDGs). Indonesian Journal of Science and Technology, 9(2), 261-286.

Makinde, S.O.; Ajani, Y.A.; and Abdulrahman, M.R. (2024). Smart learning
as transformative impact of technology: A paradigm for accomplishing
sustainable development goals (SDGs) in education. Indonesian Journal of
Educational Research and Technology, 4(3), 213-224.

Gemil, K.W.; Na’ila, D.S.; Ardila, N.Z.; and Sarahah, Z.U. (2024). The
relationship of vocational education skills in agribusiness processing
agricultural products in achieving sustainable development goals (SDGs).
ASEAN Journal of Science and Engineering Education, 4(2), 181-192.

Haq, M.R.L; Nurhaliza, D.V.; Rahmat, L.N.; and Ruchiat, RN.A. (2024). The
influence of environmentally friendly packaging on consumer interest in
implementing zero waste in the food industry to meet sustainable development
goals (SDGs) needs. ASEAN Journal of Economic and Economic Education,
3(2), 111-116.

Basnur, J.; Putra, M.F.F.; Jayusman, S.V.A.; and Zulhilmi, Z. (2024).
Sustainable packaging: Bioplastics as a low-carbon future step for the
sustainable development goals (SDGs). ASEAN Journal for Science and
Engineering in Materials, 3(1), 51-58.

Fiandini, M.; and Nandiyanto, A.B.D. (2024). How to calculate economic
evaluation in industrial chemical plant design: A case study of gold mining

using amalgamation method. ASEAN Journal for Science and Engineering in
Materials, 3(2), 75-104.

Nandiyanto, A.B.D. (2018). Cost analysis and economic evaluation for the
fabrication of activated carbon and silica particles from rice straw waste.
Journal of Engineering Science and Technology, 13(6), 1523-1539.

Journal of Engineering Science and Technology Special Issue 5/2024



