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Abstract

Purpose: The main purpose of this study is to improve the process of selecting optimal investment projects under uncertainty by
incorporating the probability of future scenarios. The Net Present Value (NPV) model, which is a fundamental economic evaluation
criterion, was integrated with robust analysis and scenario weighting to enhance decision-making accuracy in dynamic and uncertain
environments.

Methodology: This research is applied and descriptive—analytical in nature. First, the robust NPV model was employed to assess project
petformance across possible future scenarios. Then, using the Analytical Hierarchy Process (AHP), the weight of each scenario was
determined based on its likelihood of occurrence. Subsequent post-analysis was conducted in three phases (excluding scenatios with
occurrence probabilities below 1%, 5%, and 10%) to evaluate decision robustness. The case study included seven investment projects in
Tonekabon County (restaurant, ecotourism lodge, water recreation, juice shop, fast food, and traditional teahouse).

Findings: The results indicated that the traditional teahouse project exhibited the highest robustness level across most scenarios and was
selected as the optimal option. Post-analysis further revealed that after removing low-probability scenarios, the fast-food project could also
serve as an acceptable alternative. These findings highlight the critical role of scenario weighting in enhancing the reliability of investment
decisions under uncertainty.

Originality/Value: The novelty of this research lies in the simultaneous integration of the robust NPV model and the AHP to incorporate
weighted future scenarios into investment decision-making. This hybrid approach enhances the credibility of results in uncertain conditions
and can be effectively applied to other multi-criteria decision-making problems.
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Table 1- NPVR Plans in Probability Mode.
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Figure 1- Solid alignment of designs.
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Table 2- Weights of scenarios.

30% 28% 26% 24% 22% 20% 18%  Wa,lew
0.027 0.036 0.054 0.019 0.011 0.006 0.003 «legss>
0.038 0.051 0.078 0.028 0.016 0.008 0.005 alisw
0.106 0.142 0.215 0.077 0.043 0.023 0.013 Joize

@L’Z; '("P;J‘Uﬂ |>Wb@k’u}d4}-b.§.&&\>\'%;0% ‘\%J‘f"’s(ﬁﬁjdw""\) QJJAS&LAﬁ)L.w chM)J ‘J>-T4J¢-J4)J
bl L c)fjb.i\ L: Sl C)]a e d..:L>-oJ,d,.~ C}la dLgr.wh sl V% )\JZQSL@TC}E) Jle| éd‘u}ﬂ)u > L: oS sls plas

S5 - ¥

23 JolS DSLT il ) 5125 bl Anl elien ) (la Al den i hay S el Lokt oS (a5 3 (xS e
R g0 dwﬁwih;ﬁuf.wo;;ﬁ,aﬁ cobol ol il axlls sy 4t Lil 1 5 b Sy Sl K 5 Sy o 5w
Jlae o |y cilises glagenly B diSoslinal (gl 5l Jolosd Aile alabs) 5 b ObSmenad «Jald o 03 s oo B 4 (5050
534S Sl ol Jomely il JLos 4 cgalad 5 Jlox| y e (6las K95 O 3 00,80 55 cpl dams 13 b)) 5 50 Caliies SV Lz

Lls g sllae s Shas Combibods 5 Sllug Jolis

dkjdjjcwsbn‘\umw&j)‘)\ebwugcbﬁou&é)b:m‘M}NPV&L&)%})QJ}[;@‘J\&AS&H}Wle.hﬁ)\....ﬂ
mc@\u@‘wﬁ@l}oﬂc} ‘(ﬁ)lﬁwY\)uﬁ)umuﬂ;ﬁ‘)bbégu)bbbuw@b J&lemduw‘}ﬁ



YFA

(\f'Y') QYGJLQ.:I‘\ )92

YEFf-YFAamip éﬁ)l’ ) M ‘GS)MM :Qﬁ“

6)|J§A.J'LAJ.~ CJ.IQ g.)l.)r.:.v\ds.)‘.} uL:uJ:L»Jw\ -\ ZC,:»‘J (M b\b&;b))) C“'«’J‘ﬁjwﬁ""‘iu}‘«‘l"‘"(’l’“‘ MJL.M g_QLA J)}})b wl.w\

6)‘J~§QLAJ.-4>;UL»>;‘V}W‘L’MLA4.%J§(\'%ja% ‘T%)\J;.«SC)S}JL«;;-\L:Lguﬁ)L‘.,«uJ? «ﬁ)@*\)@)ﬂﬁ))@b—oj‘?«d

))‘))béw}w)))&jdb;g)ﬂ&uéj\jm\Lrj_._; 5}3:,..,.96,59 cMLC&\&bml}aﬁcjb)Jd)\JfﬂuﬂwcL;L:!JJAm

u.pl.‘» L;Lhdl}bdj\jfw\ JA»J;,.;SJS e 9 &:9}“)}3); 330 L;)U ch)U L;LM\.C«M du)s db%&lﬁ&jw J| m.L.J&Usﬁ)L..»

L, S g H Olpsa Llg o Lo gy slw 6585 Jlazm] sl (5l (4SS s b ¢ gad i gla g 3l eslinad 3 NPV 5 S5,

2D g &J?}E}y JT sla fasn gl

&zl

Tabar Firozjah, B. M., Ghodam, M. B., & Al-Dini, K. S. (2023). Study and explanation of factors affecting different
decisions of investors in Iran. Development and capital, 8(2), 73-90. https://doi.org/10.22103/jdc.2022.20398.1309

Imeni, M. (2020). Fuzzy logic in accounting and auditing. Journal of fuzzy extension and applications, 1(1), 66-72.
https://doi.org/10.22105/jfea.2020.246647.1002

Mongkoldhumrongkul, K. (2023). Techno-economic analysis of photovoltaic rooftop system on car parking area in Rayong,
Thailand. Energy reports, 9, 202-212. https://doi.org/10.1016/j.egyr.2022.10.421

Farungsang, L., Varquez, A. C. G., & Tokimatsu, K. (2025). Geospatial assessment and economic analysis of rooftop solar
photovoltaic potential in Thailand. Sustainability, 17(15), 7052. https://doi.org/10.3390/sul 7157052

Waewsak, J., Khamharnphol, R., & Khunpetch, S. (2023). Techno-economic assessment of a 1 MW solar PV rooftop system
at Thaksin University (Phatthalung campus), Thailand. ASEAN journal of scientific and technological reports, 26(1), 1051—
1063. https://doi.org/10.55164/ajstr.v26i1.248159

Dusseault, B., & Pasquier, P. (2021). Usage of the net present value-at-risk to design ground-coupled heat pump systems
under uncertain scenarios. Renewable energy, 173, 953-971. https://doi.org/10.1016/j.renene.2021.03.065

Chrysafis, K. A., & Papadopoulos, B. K. (2021). Decision making for project appraisal in uncertain environments: A fuzzy-
possibilistic approach of the expanded NPV method. Symmetry, 13(1), 27. https://doi.org/10.3390/sym13010027

Belalami, M. (2023). Presenting a soft-robust approach to the problem of investment project selection based on the net
present value model under uncertainty [Thesis].

Lee, S., Cho, Y., & Ko, M. (2020). Robust optimization model for r&d project selection under uncertainty in the automobile
industry. Sustainability, 12, 10210. https://doi.org/10.3390/su122310210

! Antifragility analysis




