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Abstract

Funding in the healthcare supply chain has always faced challenges, and the challenges of this industry have increased due to inflation and
the government's financial problems. One of the most important methods of financing in the healthcare supply chain is a public-private
partnership, therefore it is important to identify the drivers of this method of financing. According to the research gap in the field of
identification of drivers in this supply chain, modeling, and analysis of their scenario, this study has been carried out to cover this research
gap. This research has been done in two qualitative and quantitative stages. In the qualitative stage, with semi-structured interviews and
thematic analysis, drives were identified, and in the quantitative stage, using a researcher-made questionnaire and fuzzy cognitive map,
modeling, and scenario analysis of drives were done. The results of the qualitative stage show 23 drives that were grouped into 8 categories.
The results of the fuzzy cognitive map indicate the independence of the ‘risk transfer’ drive, the dependence on the ‘profit’ drive, and the
highest degree of centrality of the ‘hardware upgrade’ drive. The analysis of forward and backward scenarios shows the high importance of
‘asset management and financing’ and ‘infrastructure improvement’ drivers. According to the findings of the research, it is suggested to
formulate a road map for the development of infrastructures, pay according to the quality, and determine the correction factor for the
improvement of important drivers.
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Introduction

Due to the importance of the healthcare sector, its financing has become very important. One of the most important ways of financing
the health sector in Iran is financing through the government. This financing method has two very important aspects. The first aspect
is the dependence of OPEC countries, especially Iran, on the price and volume of oil sales, which has always been faced with
fluctuations. The second aspect is related to the fluctuations of this method of financing due to government budget problems. As a
result of these aspects, financing in this way is highly volatile. This issue has been aggravated in recent years with the intensification
of sanctions, inflation, and reduction in oil sales, so it is necessary to pay special attention to other methods of financing. There are
different methods of financing, one of the most important of which is public-private partnership.

The review of previous research shows a research gap in the field of public-private partnership drivers in four aspects: 1) So far
no research has been done at the supply chain level, 2) No study has been done in Iran's health sector so far, 3) In the field of
cognitive mapping, no research has been done so far, and 4) The scenario analysis of financing drives through public-private
partnerships has not been done yet. This study was done to fill the above-mentioned research gaps.
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Materials and Methods

This study, with a mixed-methods approach, aims to identify the drivers of public-private partnership, model and analyze their
scenarios. To collect the data, semi-structured interviews with experts and a researcher-made questionnaire were used. This research
was done in two stages. Stage 1 has been conducted through semi-structured interviews with experts in the health supply chain to
identify drivers. Step 2 is done with the purpose of modeling and analyzing the scenarios through a researcher-made questionnaire.
The sample is managers, experts, professors, investors, and public and private sectors in Iran’s healthcare supply chain, who have at
least 5 years of work experience, a master’s degree or higher, and experience dealing with public-private partnerships.

Findings

Based on the results of the interviews, 23 drivers were obtained in the form of 8 general categories of ‘risk transfer’, ‘profit’, ‘cost
provision’, ‘asset management and financing’, ‘hardware upgrade’, ‘human resource’, ‘social drives’, and ‘controller drives’ were
categorized. Based on the output of FCMapper software, the ‘risk transfer’ drive is independent, the ‘profit’ drive is dependent, and
other drives are normal. The ‘hardware upgrade’ drive has the highest degree of centrality, which is especially important among the
drives due to its high effectiveness. Finally, according to the output obtained from the Pajek software, the fuzzy cognitive map model
of financing drives through public-private partnerships was drawn according to Figure 1.

Cost

Profit Asset management

d financing

Risk transfer

Hardware upgrade

Controller drives Human resource

Social drives

Figure 1. Fuzzy cognitive map model of financing through public-private partnership drives

For further analysis of the drivers model using FCM results and influence values, 4 scenarios including 2 forward scenarios and 2
backward scenarios were designed. Figure 2 shows the reverse scenarios.

. Asset management
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2-A: Backward scenario number 1
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2-B: Backward scenario number 2

Figure 2. Backward scenarios of financing through public-private partnership drives
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Figure 3 also shows forward scenarios.
LS LA

Cost % Asset management and financing H Controller drives H Hardware upgrade

3-A: forward scenario number 1

Controller drives % Hardware upgrade H Cost H Asset management and financing

3-B: forward scenario number 2
Figure 3. Forward Scenarios of Financing through Public-Private Partnership Drivers

Conclusions and discussion

In this study, 23 drivers were identified in 8 basic categories for financing the healthcare supply chain through public-private
partnerships. The path analysis findings show the importance of ‘asset management and financing’ and ‘infrastructure improvement’
drivers. Considering the importance of ‘asset management and financing’ and ‘infrastructure improvement’ drives, it is necessary to
carefully plan to persuade public and private sector investors through a detailed explanation of these drives. Infrastructure
development is very important for the public and private sectors. The important issue is the way of infrastructure development that
can satisfy the parties. There are usually contradictions in this field because the private sector is looking for infrastructure that will
bring it to profitability faster, but the public sector is looking for infrastructure that has long-term operation and provides maximum
quality of service.

The existence of a road map for the development of medical infrastructure is necessary for a good agreement and encouraging the
private sector. In the field of financial management, since in the current situation, the criteria for selecting and determining the tariff
of medical devices is whether the centers are public or private, it leads to the indifference of the private sector about increasing the
quality of medical devices within the framework of public-private partnership contracts. Therefore, it is suggested to pay attention to
the solution of paying the private sector through quality.
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Figure (2) Fuzzy cognitive map model of financing through public-private partnership drives
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Table (7) Calculations of the first backward scenario of infrastructure improvement drive

Ao i A Sy S i A Sy
iriady ﬁj ) YN \
ey i’, Y e _”0'33 Y
Y i 0 CLYs0 i v
AR } v LYY ;? ¥

o B}
Briud) :3 A e 2 s
- J}) - oA st v
- 2, - MRV A




fr T, 9550 heelonl 5 Sl (2 3l s o g op 3o S 5l 3 b3l Oleys bl el 8y Jlo el

M‘)uﬁ‘l“‘ ‘Qw‘((éuwﬁt}&\)‘b &;‘iﬁu\ﬁ))life‘)w :uba:ubjf?}a L}AL&&)}}A‘\SM)JQWVJJJ@-

JJL:& sl -’Vi‘;" 44?;:2.;).5 ‘J}JL;G Jl}r-:“\.ik?—}&;»w‘jjﬁ ((AL}L.«J.:) dw‘)‘)) ;.!‘) S °)L.')'>J.'f.

ey 3 S ool 9 118 Sy g

Voosled e g, (gl s BV
3-A: Backward scenario number 1

S < Sl g 3 Sy | I ool 9 I8 Cu e

Yoled caeag; ol i-Y
3-B: Backward scenario number 2
2 308 S 5Lk 2 B3I Jo el Sladily s sy sla sl () S
Figure (3) Backward scenarios of financing through public-private partnership drives

9 G Cdod gy Sl 93 «‘,Jl.aw‘lj_,dl\)b o o) e Lol ols (b ¥ K8 s oS ) sboles
Syls VL s el

uf.'b A R WﬁYL(;\LPUJ:\ :})bbb\)).iszjQ)ﬂ))h@\)ﬁb)b)ﬁﬂ 6‘J.>}l>ﬂbj) 6Lhﬁ)l~w
Q\}«.Gbcv\.:)bbé)‘gﬁ‘l?-))wwvﬁsﬁmdc((glﬂ&)ﬁjﬁuﬂ g:,.ijiy\ﬁl)‘j(()‘)'é‘&w 6&:)‘))3‘)‘(‘)}2}
g o 4B S 00 gl ga 0 Julse

J.A‘)Sa £5&..>u]7‘ B ;Jw (()\Jﬁ‘w st)‘)) “'ﬂj"p ‘Jb\ c(()‘JB\CW dw)‘)) :ub 6‘]’ ﬁ)L.w R &ﬂ .}l>;."| 6‘J’
s ebld Co e O3l 513 a5 Al s s ISSL s (b Ofa‘bj&\)lz S el by o 2 ((Gola sladily)
ng e 45 A yaskiia g A LSS (@ gl Al b s ] «4;9;&))6”};‘[3 JM“SJW‘JW“JL‘ML’
o3l3 QL\.\.J J\—\GL}QZ DL )l>44)) ﬁ)lﬁw B el wj)‘ A ;ﬁ.;}'lﬁ Juibﬁ Liﬂ} .)L>v.;‘ M‘\?}Sb CM\ (()\fﬂw Lgl}.?)l)) S

.g;..qlo.x.inl;uf,il.aj;_)—\‘Jﬁ)sjwbu%ngvﬁpséﬁ)m.wlaw

4 5p | o ool 9 1518 o po fe] &I Sl < Sl Pl s S

Voosled gorasg) (g gt 1 AI-Y
4-A: forward scenario number 1

&l sl . Sl g3 S = TIRTN € o ool 9 2110 o pme

Y ooled lrasg; g9t i ¥
4-B: forward scenario number 2
2 e g8 S ke G 3 I el Slakil) slrass sla gl (F) S
Figure (4) Forward scenarioé of financing through public-private partnership drivers

S5 ERCERNEDY Je A= e sdhe (lplecen Wi, (Bl el 5 shls e F IS EfLﬂlﬁ

..Ju.)‘.) &YL’ C«:M‘ c‘\;.r.;;h.).)



VECY Obian3 (FF) by o)l cpoler o)led coassl Jlo e Jlo b 5 o lls S pike £F

S5 o
23 o8 IS e Gy b3l Dl gy el 53 Il el sl bl B A s L1, Y Easn ol
Thellbro et al., ) O, an 5 5,5 5 mass Ul Siass ool 05 oo sluaws o8 5l baaily 5)L5s s Ll
Sladely () (s pns (1) Bz ¥y ks o 25 53 15 o sast oages S Lk slaail; LT ool ASles (2018
Cnlad e 5 Sy a3 Gl 53 L3S o Sl pde 5 Sy (1) 5 (SKatls (F) 03 5500 (slag b 51 50
o glaaies ) s 85K L;u@b 35U sladaly 5 st &l L i Ole 5 (Saaly ( Jb gladly dxws s
53 Sy &1 Mo el sl b i Slosl s LT 51 s el e 51 leasd Olge Jbe el
s (Mudyarabikwa et al., 2017) 01, an 5"15010 5 50 «(Boris et al., 2021) 0l,Kan 5wy Ll ol iass
Sisn sl 538 sl Co e s dusa EalS .o | el (Maslova & Sokolov, 2017) S 5 |k s
slaaily 5l olew Ole opl L3 (Mudyarabikwa et al., 2017) ol ool JlL Sl mle Olgs b OLan 5 10l 50
Wil gyt s 5 olwlid iasn cul s ol 5 elansl Bl o Sladl (658 (S abls g &iws 3 3 4S
sladly 08U S slal ol ol s Lledd Olge Jiass cpl 53 b s gl 5 adll Slaas 5 wlie aiy
5,8 dalet Wl Sl pl silwesly S 5le 5l 5 gliea SE o sl egee S L

Ghte ol 3l (5 G 5 (Il el 5 ol o e glawly ol SOl s o glaasily
56300 Jlo e G0 ) o past o gee <S5l Lol sladly 4 o 5 S slaadl b e slawsl
wax 5Ll syl Cgli s (Cherkos & Jha, 2020) e Sls (s rals |y Sl s Sl g e 6 plreslr cxla
L 35S o Ll h e Sl b lags ple b badily 005 OS5 ol 2 as 55 Sl dedde 5 oS 2L

OISl oo o 5 & 333 (S5m0l b Ll (@l 5 s 5 (b el 5 olls Sy pden sladily Cuenl aas 5L
@ Ceal Lol 55 (0 s 5 gee o Sl DS el () B33 e b oo s 5 e P
15 3 5ms an) el 0> e LS Ysena S 63,50 1 b b Sl Wls S Cnlaiotl 5 ane 5 8505 e 655 505
ol Sl 5 253 (Fa3 S bl by (559035 41 15 O S o Sl ol 5 053 o poast i |3
S aeY lays lacstla s daw g ol ) L2859 g S sl ) Dledst i8S ST 5 sl anils Sdels (6515 e g0 &S
B0 et 5 S S GsS Ll s 5 SOl o e o e s 3 Sl o gast o s SCub S 5 g il
S5 SaelSins oS I Dl o et S G & el Sl Do o s b g (S el
R kS Bl S Sl 4 a5l 958 e e po st e ses S )L laslyl 3 ol s
oA A b o sz i e J g )l pS b el s )l 5 s Sl 8 e 5l s e slgdy (o st
Sy el o ey de lacS 5 il Sl e :J,Sﬁ:;lju.xab:)@“}aouﬂgﬂ):j_wi\."_ﬂib-
o2 Rl o e lgiiy (sl o) JSAl) 4 a5 o gt e see S8l 53 Gl ol 550 3 S Sl
SN B8 s 5005 F A o b gl ot 250 il o past iou g 2 o8, S B 1 s
oI 0Ll 2 5 dems o w50l s 08 A el s O B0 Lessd 2 03 et i 4 D Dl e
&S o e |y Slasst &1l a3l

:LL:A)')) J:'Qj_)”'l J.’"':'Lfd 4.;.».9_95 4@-«!‘ ((C’;-L"'“J'.'.) ng)‘)) :bb C,i_}ﬁ 3.»)\) th;-\.wﬂ) ;«Mj; al)u&%\ 444;—_35\;

! Boris
2 Mudyarabikwa
3 correction factor



A T, 9550 heelonl 5 Sl (2 3l s o g op 3o S 5l 3 b3l Oleys bl el 8y Jlo el

4.’4?-)3[.5 J).».:: rbu‘du‘)bjw\i@_:wtgﬁx))b Lﬁklﬁ?-l.wﬁ‘):\).w}; e\‘)mz\ﬁ.«u};jgﬁéu&‘j wuwi
S B3 Al s ool o i 51 b S5 o 1 e T L3 10 el 5 s e &L
Sy el g;l"d’t'““f&ﬂéjj’ ilxws

References

Al Mustanyir, S. (2023). Government healthcare financing and dwindling oil prices: Any alternatives for OPEC
countries?. Cogent Economics & Finance, 11(1), 2166733. https://doi.org/10.1080/23322039.2023.2166733

Ali, W., Turi, J. A., & Igbal, S. (2023). Evaluating agency problem for sustainable public-private partnership
(PPP) project performance. Journal of Entrepreneurship, Management, and Innovation, 5(1), 1-19.
https://doi.org/10.52633/jemi.v5il1.247

Bamakan, S. M. H., Malekinejad, P., Ziaeian, M., & Motavali, A. (2021). Bullwhip effect reduction map for
COVID-19 vaccine supply chain. Sustainable Operations and Computers, 2, 139-148.
https://doi.org/10.1016/j.susoc.2021.07.001

Boris, O. A., Vorontsova, G. V., Momotova, O. N., & Parakhina, V. N. (2021). Achieved level of agro-PPP
development: Factors of risk, successes and failures. In IOP Conference Series: Earth and Environmental
Science, 699(1), 12065. 0P Publishing. http://dx.doi.org/10.1088/1755-1315/699/1/012065

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 3(2),
77-101. https://www.tandfonline.com/doi/abs/10.1191/1478088706QP0630A

Brenzel, L. (2023). Financing of immunization programs. Handbook of Applied Health Economics in Vaccines,
340, 10-20.

Chan, A. P., Lam, P. T., Chan, D. W., Cheung, E., & Ke, Y. (2009). Drivers for adopting public private
partnerships—Empirical comparison between China and Hong Kong special administrative region. Journal
of Construction Engineering and Management, 135(11), 1115-1124.
https://doi.org/10.1061/(ASCE)C0.1943-7862.0000088

Cherkos, F. D., & Jha, K. N. (2021). Drivers of road sector public-private partnership adoption in new and
inexperienced markets. Journal of Construction Engineering and Management, 147(3), 04020186.
https://doi.org/10.1061/(ASCE)C0.1943-7862.0002004

Chevalier, D. (2023). People-first PPPs for services: Operational needs. In ITM Web of Conferences, 55, 2008.
EDP Sciences. https://doi.org/10.1051/itmconf/20235502008

Chou, J. S., & Pramudawardhani, D. (2015). Cross-country comparisons of key drivers, critical success factors
and risk allocation for public-private partnership projects. International Journal of Project
Management, 33(5), 1136-1150. https://doi.org/10.1016/j.ijproman.2014.12.003

Cruz, C. O., & Marques, R. C. (2013). Infrastructure Public-Private Partnerships: Decision, Management and
Development. NY: Springer Heidelberg. https://doi.org/10.1007/978-3-642-36910-0

Ivanova, A. (2022). The health insurance reform in Bulgaria-financing models and status evaluation. Economic
Archive, 4, 79-98.

Jeevan, J., Othman, M. R., Salleh, N. H. M., Ghani, N. M. A., Noralam, N. A., & Divine Caesar, L. (2021). An
analysis on the triadic connection between seaports, inland terminals and hinterland market. Australian
Journal of Maritime & Ocean Affairs, 13(1), 23-42. https://doi.org/10.1080/18366503.2020.1834063

Jiagi, X. (2023). A conceptual research of public private partnership (PPP) modeling on the pandemic recovery
in  china. Journal  of Digitainability, = Realism &  Mastery (DREAM), 2(01), 34-41.
https://doi.org/10.56982/dream.v2i01.95

Liu, B., Shi, L., Min, H., Liang, H., & Dong, J. (2023). The public—private partnerships in healthcare sector in
China. Chronic Diseases and Translational Medicine. 1-11. https://doi.org/10.1002/cdt3.88.

Mahdaoui, M., Kissani, N., & MAHDAOUI, M. (2023). Morocco's healthcare system: Achievements, challenges,
and perspectives. Cureus, 15(6), 1-3. https://doi.org/10.7759/cureus.41143.

Mahuni, K. (2023). Pandemic in a Pandemic: Covid-19, public procurement corruption and illicit financial flows
in sub-saharan africa. Academics Stand Against Poverty, 3(1), 1-16. https://doi.org/10.5281/zenodo.8132390

Martijn, J., Martijn, M. J. K., Sun, M. Y. M., Sun, Y., Lindquist, W., Mooi, Y. N., ... & Khachatryan, A.
(2023). The Future of PPPs in the Western Balkans. International Monetary Fund.

Maslova, S. V., & Sokolov, M. Y. (2017). Risk management in public private partnership projects in health care:
Application of current approach and its improvement. Academy of Strategic Management Journal, 16(4), 1-
17.

Mudyarabikwa, O., Tobi, P., & Regmi, K. (2017). Public—private partnerships to improve primary healthcare
surgeries: Clarifying assumptions about the role of private provider activities. Primary Health Care Research


https://www.tandfonline.com/doi/abs/10.1080/23322039.2023.2166733
https://doi.org/10.1080/23322039.2023.2166733
https://coralpublications.org/index.php/jemi/article/view/247
https://doi.org/10.52633/jemi.v5i1.247
https://www.sciencedirect.com/science/article/pii/S2666412721000234
https://doi.org/10.1016/j.susoc.2021.07.001
https://iopscience.iop.org/article/10.1088/1755-1315/699/1/012065/meta
http://dx.doi.org/10.1088/1755-1315/699/1/012065
https://www.tandfonline.com/doi/abs/10.1191/1478088706QP063OA
https://www.tandfonline.com/doi/abs/10.1191/1478088706QP063OA
https://books.google.com/books?hl=fa&lr=&id=1NOYEAAAQBAJ&oi=fnd&pg=PA340&dq=Financing+of+immunization+programs.+Handbook+of+Applied+Health+Economics+in+Vaccines&ots=uLCt6zayoR&sig=xx7ODjiDZ6P2b5z8QDzeYUFNuJ0
https://ascelibrary.org/doi/abs/10.1061/(ASCE)CO.1943-7862.0000088
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000088
https://ascelibrary.org/doi/full/10.1061/(ASCE)CO.1943-7862.0002004
https://doi.org/10.1061/(ASCE)CO.1943-7862.0002004
https://www.itm-conferences.org/articles/itmconf/abs/2023/05/itmconf_iess23_02008/itmconf_iess23_02008.html
https://doi.org/10.1051/itmconf/20235502008
https://www.sciencedirect.com/science/article/pii/S0263786314002117
https://doi.org/10.1016/j.ijproman.2014.12.003
https://link.springer.com/content/pdf/10.1007/978-3-642-36910-0.pdf
https://doi.org/10.1007/978-3-642-36910-0
http://dlib.uni-svishtov.bg/handle/10610/4719
https://www.tandfonline.com/doi/abs/10.1080/18366503.2020.1834063
https://doi.org/10.1080/18366503.2020.1834063
https://dreamjournal.my/index.php/DREAM/article/view/95
https://doi.org/10.56982/dream.v2i01.95
https://onlinelibrary.wiley.com/doi/abs/10.1002/cdt3.88
https://doi.org/10.1002/cdt3.88
https://www.cureus.com/articles/161644-moroccos-healthcare-system-achievements-challenges-and-perspectives.pdf
https://doi.org/10.7759/cureus.41143
https://journalasap.org/index.php/asap/article/view/24
https://doi.org/10.5281/zenodo.8132390
https://books.google.com/books?hl=en&lr=&id=7AOwEAAAQBAJ&oi=fnd&pg=PA3&dq=The+Future+of+PPPs+in+the+Western+Balkans&ots=pB5M7FP8lG&sig=MVT1GAV88BL1poio0GCqOYtp430#v=onepage&q=The%20Future%20of%20PPPs%20in%20the%20Western%20Balkans&f=false
https://pure.spbu.ru/ws/files/19637708/Risk_management_in_public_private_partnership_projects_1939_6104_16_4_155.pdf
https://www.cambridge.org/core/journals/primary-health-care-research-and-development/article/publicprivate-partnerships-to-improve-primary-healthcare-surgeries-clarifying-assumptions-about-the-role-of-private-provider-activities/07D52264A05589C94866C667F3FA3058

VECY Obian3 (FF) by o)l cpoler o)led coassl Jlo e Jlo b 5 o lls S pike 5

& Development, 18(4), 366-375. https://doi.org/10.1017/s1463423617000147

Ozesmi, U., & Ozesmi, S. L. (2004). Ecological models based on people’s knowledge: A multi-step fuzzy
cognitive mapping approach. Ecological Modelling, 176(1-2), 43-64.
https://doi.org/10.1016/j.ecolmodel.2003.10.027

Pratap, K. V., & Chakrabarti, R. (2017). Public-Private Partnerships in Infrastructure Managing the Challenges.
Springer Nature Singapore Ptc. https://doi.org/10.1007/978-981-10-3355-1

Rodriguez-Repiso, L., Setchi, R., & Salmeron, J. L. (2007). Modelling IT projects success with fuzzy cognitive
maps. Expert Systems with Applications, 32(2), 543-559. https://doi.org/10.1016/j.eswa.2006.01.032

Séllberg, H., & Numminen, E. (2022). Key drivers for infrastructure public-private partnership adoption in
sweden. In WEI Intenational Conference on Business and Economics. WEI.

Suryan, V., Persadanta, P., Alddi, M. D. B., & Putri, J. (2020). The adoption of public-private partnership
concessions for a development project in emerging economies. Journal of Airport Engineering
Technology, 1(1), 15-23. https://doi.org/10.52989/jaet.v1i1.3

Thellbro, C., Bjarstig, T., & Eckerberg, K. (2018). Drivers for public—private partnerships in sustainable natural
resource management—Ilessons from the Swedish mountain region. Sustainability, 10(11), 3914.
https://doi.org/10.3390/su10113914

Valvi, N., Allen, K. S., Fourie, C., & Dixon, B. E. (2023). Healthcare finance data exchange: Toward universal
health coverage. In Health Information Exchange, 343-355. Academic Press. https://doi.org/10.1016/B978-
0-323-90802-3.00014-9

Yekimov, S., Alloh, K., Turdibekov, K., & Alimova, M. (2023). Using digital ecosystems in public-private
partnership. In E3S Web of Conferences, 389, 9005. EDP Sciences.
https://doi.org/10.1051/e3sconf/202338909005

Zhang, L., Shi, L., & Ma, L. (2023). Effect of public—private partnership features on contractual complexity:
Evidence from China. Engineering, Construction and Architectural Management.ahead-of-print (ahead-of-
print). https://doi.org/10.1108/ECAM-06-2022-0574

Zulu, E., Mutwale, J., Zulu, S. L., Musonda, I., Kavishe, N., & Moobela, C. (2023). Challenges, drivers and
incentives to private sector participation in public-private partnership projects in developing countries:
Evidence from Zambia. Journal of Engineering, Design and Technology. ahead-of-print (ahead-of-print).
https://doi.org/10.1108/JEDT-03-2023-0092


https://doi.org/10.1017/s1463423617000147
https://www.sciencedirect.com/science/article/pii/S030438000300543X
https://doi.org/10.1016/j.ecolmodel.2003.10.027
https://link.springer.com/content/pdf/10.1007/978-981-10-3355-1.pdf
https://doi.org/10.1007/978-981-10-3355-1
https://www.sciencedirect.com/science/article/pii/S0957417406000510
https://doi.org/10.1016/j.eswa.2006.01.032
https://www.diva-portal.org/smash/record.jsf?pid=diva2:1726579
http://e-journal.poltekbangplg.ac.id/index.php/jaet/article/view/3
https://doi.org/10.52989/jaet.v1i1.3
https://www.mdpi.com/2071-1050/10/11/3914
https://doi.org/10.3390/su10113914
https://www.sciencedirect.com/science/article/pii/B9780323908023000149
https://doi.org/10.1016/B978-0-323-90802-3.00014-9
https://doi.org/10.1016/B978-0-323-90802-3.00014-9
https://www.e3s-conferences.org/articles/e3sconf/abs/2023/26/e3sconf_uesf2023_09005/e3sconf_uesf2023_09005.html
https://doi.org/10.1051/e3sconf/202338909005
https://www.emerald.com/insight/content/doi/10.1108/ECAM-06-2022-0574/full/html
https://doi.org/10.1108/ECAM-06-2022-0574
https://www.emerald.com/insight/content/doi/10.1108/JEDT-03-2023-0092/full/html
https://doi.org/10.1108/JEDT-03-2023-0092



