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ABSTRACT

This study aims to analyze the financial and economic costs and benefits of investments to
enhance the use of alternative fuels in cement production. The findings are intended to serve as guidelines
for cement industry operators in planning and evaluating future investment projects. The results of the
study for three cement kilns, each with different production capacities and proportions of alternative fuel
usage, indicate that all kilns are profitable. The overall Net Present Value (NPV) is 3,218,617,440.14 THB,
with an Internal Rate of Return (IRR) of 32.92%, a Benefit-Cost Ratio (B/C) of 2.89, and a payback period of
3 years and 1 month. Kiln 2 achieved the highest NPV due to its larger production capacity and the use
of the lowest-cost alternative fuels. Kiln 3, despite having the largest capacity, relied mainly on Refuse
Derived Fuel, which incurs higher costs, while Kiln 1 yielded the lowest returns due to its limited
production scale. When externalities from greenhouse gas emissions were considered, the project
remained economically viable overall, with an NPV of 2,715,957,030.69 THB and an IRR of 30.07%. Kilns 2
and 3 remained feasible, though with reduced NPVs, while Kiln 1 became unprofitable due to high
investment costs relative to its scale and increased greenhouse gas offsets. In conclusion, investments in
alternative fuel capacity are both financially and economically viable, particularly for larger kilns, and
represent a practical pathway for improving sustainability and reducing reliance on fossil fuels in the

cement industry.
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fAlganglunisamu 581 a1uum Turae i uni 2 ﬁﬁwé’qmsmﬁmagﬁ 3,394,380 suyuidinsel fenldine
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M1319% 2 Alganelun1samuuedlasanis (Investment cost)

- LGI’]LN’]ﬁ 1 Lﬂ’]LN’]ﬁ 2 LGI’]LN’]ﬁ 3 i?uﬁgﬂiﬂ’iﬁﬂ’]i
INYASLDYA
(um) () () (um)
AIRRAITINLTRINES (Satellite Burner) 71,000,000 81,000,000 81,000,000 233,000,000
ANRARITEUUALAYLBINGY (Feeding System) - 90,000,000 - 90,000,000
AIARRATIEUUMdRRaE3U (Chlorine By-pass) 290,000,000 360,000,000 - 650,000,000
AIRRAISTUUAIAAIUTY (Dryer System) 220,000,000 261,000,000 | 249,000,000 730,000,000
sauAldIeTun1sasyu 581,000,000 792,000,000 | 330,000,000 1,703,000,000

Tudruveud owmdsmadeoniivhunld wiewenifu 2 Uszianndn tun Weomanninvende
9RAIMNTTY ez amasandauaa I(ﬂEJEL‘Lma:lIL%yaL‘Wﬁﬂ‘\]'lﬂﬂ’lﬂsUENLaﬁlqma’lﬁﬂiill I@suuniuinesnduy
6 Useonne ag bawn Sludge, Hazardous Waste, Non-hazardous Waste, RDF, Carbon Black W@ ¢ Solid
Alternative Fuel @918 aundsusazUszianazddunuiilivindu uaziendsunsszsinnlasanisagldsu
Asssuienlunstdngae Taun Weoimdssswam Sludge @z Hazardous Waste

AunuiukUsvelasinisazdsenaulumealdanglunisaniuaiy (Operating cost) kazeldany
lunsgeuu13ausednd (Maintenance cost) Feavudstumuusiansldid emdmadenvewsazinm
%aﬂ?mmuazﬂizmmmL%@LwﬁamqLﬁaﬂﬁﬁmﬂs&’ﬂuwiazL.mLmﬁjuﬁ]wﬁua%iﬁ’u‘[mqa%’wﬁugmsumLwiazl,ml,m
warmsuImsdansingiu TneseaziBunvosdunuiulysUeaLAagIAHLANIF NS 3

M19199 3 AunURLUIYRIlATINTT (Variable cost)

snwazden WEAT 1 ANET 2 W 3 s2umalAsIns

YSunaumsloammdmadan
o 4o 136,800 234,000 252,000 622,800
(Auna)
Altaelun1satiugu (Operating cost)*

DA 254,530,250 342,541,596 473,676,521 1,070,748,367
(Unead)
Abganglunisteuy1se (Maintenance cost)

DA ! 9,704,202 16,599,292 17,876,161 44,179,655
(Unead)
sAuA g 8RURUS

V a 264,234,452 359,140,888 | 491,552,682 1,114,928,022
(Umaad)

e *Alddelumsiidun Yseneulme alldielumsdmmaeamdussaldiglumsuimsdamademds

uenNFUNUNIeRTs Tassnsdaiidunumadeniiiaduannisléidemdmmadon eminidemas
madenuszinvnmnuesdegnainnssutiuiinsudesinmifeunszaniiganindemasduiiu luvnsfidamds
madonUszanidemdsdnaudazanunsaannisuassfnsieunszanidedelidedfey wiilesniidesiie
Tunsldauuazdedidadiuuinauazggnia villiasnsadanuagldauldluinaiunisme
ferudasnIsveansruruntsnda vlluninsalasenis dnsddesfiudeunszanifinduaniainnsld
Famdamaden Wity 366,766 srupsUaUlaaanluniguvinael ﬁmLﬂumuaﬂ'maqNaﬂswumauaﬂqm% WINAU
38,710,300.82 v1neted Fadununsdoniaggnludunmeanuduaveslasinisluduasugeansdald
Tasaninsauanslassadssuyuvedlasansléfanmi 2
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LARIINT19T 4
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neazdun AT 1 AN 2 AT 3 s2umalATInIs
Uunansldidemasuiuiianas
v 30.44 31.48 3324 31.92
(So8a)
nSauanueudemasuiuiianas
- 2,285,943,615 | 3,953,654,219 | 4,200,453,264 10,440,051,098

(lwngyanet)
FunuAndawasduiuiianas

YA 385,524,391 666,783,784 708,406,443 1,760,716,618
(vmnad)

Woussidudununarrayuselovivadasaniseal 38n1sUssaianIsdunuLasiauseloyl

Y04lATININaene1lasin1s 20 U aneldauudigrumandsieludl

- alddelumsiamuesuimstanmademdsfusufiutuludaniosas 5.5 del Sndstayaain
mMsdunwalififentosesuTtnnsdlfnu

- mmualviinisgentrsdlug) (Major Overhaul) mn 9 3 U lnedenldanglunsdentrsslngivindu
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- rssaundealunmsiuhdaninvendegeamnssy Yiudufutuludansesay 5.5 sed $1984
Toyaanmsdunaififetososuitnnsdifinu
- Funuandemdsduiuuiufutuedslusnniesar 3.20 det Srvdeandudsanniuiu
globalCOAL NEWC Index lutias® a.a. 2008-2025 Gafududsaduiuninsgiuiisrsdasen
HURUNEIUY 950 Newcastle Useinroaainsiaey
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