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ABSTRACT

This study aims to develop a sustainability performance assessment system for
environmental water resources, specifically tailored for publicly listed food companies
in Taiwan. Additionally, the study explores the relationship between water resource
performance and financial performance of these companies. Through a comprehensive
literature review and expert consultations, the framework was constructed focusing on
water resource sustainability, comprising three subtopics and twelve indicators.
Utilizing the Analytical Hierarchy Process (AHP), 84 experts were invited to participate
in a survey to determine the weight of each indicator. These weights were then used to
calculate the performance scores for each water resource indicator for the companies.
The three subtopics—water usage, water resource sources, and wastewater discharge—
were deemed equally important by the experts, indicating that all aspects of water
resource management are crucial for Taiwanese food companies.

Among the twelve indicators, the current status of wastewater discharge and the
changes in wastewater discharge, each with a weight of 17.38%, were identified as the
most critical indicators. This highlights the central role of wastewater management in
the sustainable development of the food industry in Taiwan.

The spherical statistical model was employed to calculate the total sustainability
performance score for water resources by multiplying the scores of each indicator by
their respective weights. The results provided a ranking of the companies based on their
water resource performance and highlighted areas for improvement.

The study also examined the relationship between water resource sustainability
performance and financial performance, conducting a preliminary linear regression
analysis of earnings per share (EPS), return on assets (ROA), and price-to-book ratio

(P/B) against water usage and water usage intensity. The results indicated a slight
v
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negative correlation between water usage intensity and financial performance, though
the coefficient of determination was low. Future research is recommended to include a
more systematic analysis of additional financial metrics and plans to uncover more
significant relationships.

This research provides a systematic framework for evaluating the water resource
management performance of Taiwanese publicly listed food companies. The findings
offer valuable insights for companies in formulating water environment management
strategies, for the government in policy making, and for investors in assessing

environmental risks associated with these companies.

Keyword: Environmental, Social, and Corporate Governance (ESG), Publicly Listed

Food Companies, Analytical Hierarchy Process (AHP), environmental performance

assessment, water resource management
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2022 | FEFEF LD 2P AFHFBRCEH | dpF o EFESGHEE
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SEAFRT R JHREPFLE AT BB 5
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. 2 &a#i®h (LCA): LCA €37k 8 %A SRR FHEL 1 E - Roy
etal. (2009) %14 54 % LCA F3ie{71 26 wif > 4591 LCA ¥ 1§
BhIkw G B4 A AaY TR B AR o

2. 'k &p#7 ¢ Mekonnen & Hoekstra (2011) R £ 3-8 23k = FIp 7
fod Rk 0 RIS S 2 A SR TR R P A

3. BR3¢ Cluneetal.(2017 ) 25k & S X A7 7 817 % Sl w R
PP 8 Ehp ik B 5 iy o

T
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5. MBREALEIFARORY | FHFARRLBRA LS 5 LR Dk

A S R AR ol 3 TR 2xF ehd (Jurgilevich etal.,

6. it iine A7 0 F A2 3 0 Sankey diagram A {74 & AR R X E R
LR R RS A 4T 0 N SR s d R (F F% etal,, 2024) o

S RALSTRB RIS T HE SN E et S AT T RS
BRI LI AR B E R BEF L ST S A
njé‘

REPR s SAFOVEFEAREPFRBITRRE X0 o T BT

o+

AEAU MR BHAM A R BT L S HHB U FTASIENFY
TR BN AL (oA R ) oAt (Ao R E) 25 o

PR doim By S ki L et LA ¥R B2 EXARFL RIS

TE > w o
223 S EAEBRPFENLE TR
R A RAFTREABLF O FLEPRF AR F e 2 F

FesAip {oMmr 2i2a 54 ¥k L2 H T p Mt frecie 4 7 Ae
RS A
. 4 &%#H:E (LCA) : LCA f- 1 “MBmE A 524 b HERAY
Heh 2 o Notarnicolaetal. (2017) 8 & LCA A3 (77 26 WA >
tpdt LCA 7 flee i) 8 52 A4a7 kBB itk ik v o
2. Fr AN a4 (IOA) ¢ IOA A - f:TG A EFAp T ik g B (G onig /Ay
A0 4 B N RBE P LR o Ewingetal. (2012) 1% [0A = j#3:®R& >
B A SRR
3. A4 (MFA) @ MFA i B @4 B 5l i sue ahjinds » 5 4o
W R * 2 KT eh%k & o Bringezuetal. (2014) 1* MFA = 2 4
15 RIS & T RS .

13

doi:10.6342/NTU202404685



224 § ZAEBBPEIITETT S

"EPRLOF BIeRBEN OGRS EA ERRP T - L7 SRR
AU U T ARG 2 e 3 WRLETHEI R TEHIEEERRYT
IR fE > RS fRAAP R R AR B AIRTLER ©

1. & &-icikh--kF R % (Food-Energy-Water Nexus ) © A3 AR 4 &
A A AR foo R TR 4R 2 B erdg se i % - D'Odorico etal. (2018)
Hig- AP EF 20 A > %A1 AP LTPE LM o

2. GEAMGE BT L Lo RIS RS Ae HRE S fofEg T
eif i ic 4 o Tendall etal. (2015) #& 417 & & % Sipp et L =22 -

3. e BEA-HRFREHER AR L - AABFEFRMPEIITLR S R £
B¥ 85 5 4 o Balafoutisetal. (2017) wAEHF 8 L £ HFA R LR 3
FRPES G ST o

BN F A4 2.5
125 654 LB E BT T EALR
Py AR ARFETRE Rk X2y
aE-nh- kTR | HFEHIFL A R RE T {o-R TR | D'Odorico et al.
B % Foeip 3 M (2018)
N FE AR ikhin HEE % {oiksy | Tendall et al.

CRO O s X .

T g i (2015)

SERATH AR S L LR EES i
YT AN Ip ‘ﬁTJ}iJ R CREERRRES Balafoutis et al.

G g (2017)
BREALasSAE | FHaSaAPLE T foF R R | Jurgilevich et al.
¥ F1F i (2016)

R R
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TAKR DAY
= 0k
=R ]
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T 8 % »23®= % (Environmental Performance Evaluation » EPE) £ % = %1%

{

T
BE Ik E & 2 SEFRA NP FAFSN 0 A G IER 2 R A 8
Efez L o T w g N8 0 B Uk B Fonimg ok

L E_%‘« (ISO) 14031 = ;x : ISO 14031 # &1 - B & SLidaik

o

ForgrimieiE > ¢ 54 HiT kb feimd e B E o Campos et al.
(2015) 7 7 # 3 > ISO 14031 + 1 5 »x48 2 & f“ IR B 'g -RI o

T =2+ & + (Balanced Scorecard » BSC) : Figgeetal. (2002) # 17 #-7%&
Bicik € o » K& Tl BSC ¥ ehfd > 352 0 W E T gk A+ o
Tl e %4 4772 (Data Envelopment Analysis » DEA) : DEA & - f&*"
RPARG e 225 73 VA DEA %R BE»ERY T
i E BRgE S~ 5 AR hig g (Zhouetal, 2018)

4 &k =& (Life Cycle Assessment > LCA) @ LCA % - 8% & &2
JRI% 24 G HEB P B> % o Hellweg & Milai Canals (2014) w
B LCA tIkB 4 cimt chi? > 3 A sibied s 2o

BB AIME D ORREFEFRAREP R A BAFE R RER

¥ R ph e gk 580 4 - Hoekstra & Wiedmann (2014) 344 % 5 &5 45 1

4 % E 39 %% 4 (Eco-efficiency) @ WBCSD & 1992 # 2 ¥ 7k §
GokY R ZIRE B 2 B E S RA Y £ E N h Al QA B

P i UL ik en e (3 40d 0 2002)

232 AHP * 2 2% B Y32k

; % /& 1774 (Analytic Hierarchy Process » AHP) & — #& 5 # R4 =3 2 » &
Yy y

)
<

el ? BRI 0 AHP ehi & iBA &R g edR A pe el iR

E3 FRELRCEE L8

15

doi:10.6342/NTU202404685



1. AHP sk * R : Saaty (1990) 4% 41 én AHP = i i i -4 fe B 40 A f%
PRl TEEA A VRAFETE I FDEL

2. AHP &g dme? 4k :Khaliletal. (2016) & * AHP 2
FETL R EFRIAG R HORE &3 1R OPREfeT Lo

3. AHP 2238 = 2 & ¢ Shenetal. (2013) # AHP £ i 5 & 321§ 2

“3\\-

FEORI-PBLRIBEBEIGEF D2 o
4. AHP &4l & #Ef’fzg %27 ¢ chi¥* © Nordstrom, Eriksson, & Ohman (2012)
w0 AHP G GEIEApM F 52 REAKY hie® - AL AL
LB i o
5. AHP = 2 e ! l—'g AHP BB S G2 @A LRY » 25 33
— ¥ 5 "4 - Ishizaka & Labib (2011) ;ff;] 4> AHP ¥ it o fd| draerd
- RESBRERINE
BRI RBEEGFER 2P E S A ol eit > 25 2Ry 2
FARY FF Ao RE > AHP 2 2 F]H idZag fe i X N A 4 0 AIRB ot
TR o RA CERPF ORI EFE Y R L WA MR BT 7
MUEATFG R NEF 4 T HBRY  AAZESEIRAZ > NEFL 20 ~
(FPAonTRes Ti- HhRFITE 2 PF AT B L L B4
TARHT 0 1B e SRR B R DR R R forc KT .
233 BBEMFER I F AN REEH
R R R e Y R AT Yo% T LA s g

TR o2 LG R F T TR S

P

J.

1. ZiEE Y g F]Z ¢ Jiangetal. (2018) ph o EEERR BE»iEg 2k

P T R A R R s BT TR SRR R R R A

e R R F1E AR 0 A
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2. Al et §OREA T LCA B T ek T E S 2 hiE i

it

AREEFPEALE R NFERY S 2T UEI] 26 IREE
% (Ganetal., 2017)

3.0 AL R EEER G RO L S 2 S L - fhARE
Mardani etal. (2016) wAg 3 5 QALK > 2 A7 FF TG aRY %
ARPEHFEDELE

FHHEREFGER S FEROMET EF R 2 RE R E

ERL v BARR LR H LR 2 IR E o £ 2-6 I 0 BB H ok
FR G E A R N TR E R Bl a3 R (LCA) 2
% BIBE T ISO 14031~ T g4+ (BSC) S H @ £ 81 8 » i iFiFwms| &
FA DL BB R R § NIRRT R 2 R i Y L2

HAFRmr P il Gk
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FRE R iR e F R By
- EFEE
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Tt oA RSS2 EEa ,
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(DEA) A 4
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4 6 FH TR A . B ,_’_r'r'I% - U BT KR A
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H EF ey i
. FIRBEP T e
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SRA¥d MHERE ARBETEFTE Y R - LETFF
1. ER4a4 & © Tascaetal. (2017) %A 2 a8 F A BB E TG Y >
ERAAARE DT B Y > F R EFIIE L D DEAR
2. A5% 2EBB G0 & 0 Manning (2018) 3% 8 &% > F LR
TR R ST SR
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IR FHRE S EAEERBIGER AN R A LRI E S EXE 2FE
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i

EAPFSHREPEEMEEYEFE L AP EREEERYTEFIE A 27 8
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;.17_‘4}
F|¢,l-—

»
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4. =2 SRR
WHEE R - R adEe ¢ A AR R Fl R > TE F LT AR
(Pairwise Comparison ) A2 5 > Az 2 K%k &? E2a B3 2 & 2 >l
¢— B éi’xiﬁ’%ﬁr} 3L ¢ & (Rating Scale ) ¥ %7H 4p 443 ¥ - 8 Z inE & f2 i o
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o X RSP TR 2 ARSI RELE R RLA T S B
L
(D). I & F2ZF2EF o AEEHER T PHRTZ T PREE A4 R E
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W;=[ﬁalj] /g (ﬂauj
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