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1. Introduction

Environmental, Social, and Governance (ESG) performance has
increasingly become an important criterion for evaluating corporate
transparency, accountability, and sustainability. As stakeholders place
greater emphasis on responsible business practices, companies are expected
not only to generate financial returns but also to demonstrate commitment to
environmental protection, social responsibility, and effective governance.
However, empirical evidence regarding the financial consequences of ESG
remains inconclusive, particularly in emerging markets characterized by
distinct institutional conditions and relatively weak sustainability
infrastructures.

One of the major concerns surrounding ESG implementation relates to
its effect on firms' financial risk. Although ESG practices may enhance
stakeholder trust and long-term sustainability, they often require substantial
investments that may increase short-term financial pressures. Consequently,
the effect of ESG performance on financial risk remains theoretically and
empirically ambiguous. While some studies suggest that ESG reduces
financial risk through improved transparency and stakeholder relationships,
others argue that implementation costs and inefficient resource allocation
may increase financial risk.

Moreover, the effect of ESG performance on financial risk may depend
on firm-specific characteristics. In this regard, operational capability and
profitability may play important moderating roles. Despite the growing
importance of ESG in emerging markets, evidence regarding the effect of
ESG performance on financial risk in Iran remains limited and inconsistent.
Most previous studies have focused primarily on the direct effect of ESG on
financial outcomes and have paid less attention to factors that may influence
this effect. Therefore, this study investigates the effect of ESG performance
on financial risk in the Iranian capital market while considering the
moderating roles of operational capability and profitability.

This study contributes to the literature by providing evidence from the
Iranian capital market, extending prior research through the examination of
operational capability and profitability as moderating variables, and offering
more reliable evidence through robustness and endogeneity analyses.
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2. Research Hypotheses

Based on the theoretical foundations and previous empirical evidence,
the following hypotheses were developed:

H1: ESG performance has a significant effect on financial risk.

H2: Operational capability moderates the effect of ESG performance on
financial risk.

H3: Profitability moderates the effect of ESG performance on financial
risk.

3. Methods

This study adopts an applied, descriptive-correlational research design.
The statistical population consisted of all firms listed on the Tehran Stock
Exchange during the period 2020-2024. After applying the screening
criteria and excluding financial, investment, insurance, holding, and project-
based firms because of differences in their financial structures and
operational characteristics, 263 firms were selected as the final sample.

Financial risk was measured using the Bathory Model (BMM). ESG
performance was measured using the localized weighted ESG disclosure
model developed by Fakhari et al. (2017), encompassing environmental,
social, and governance dimensions adapted to the Iranian institutional
context. Operational capability was measured using the total asset turnover
ratio (TATO), whereas profitability was measured using return on assets
(ROA). Firm size, sales growth, debt structure, cash holdings, board
independence, firm age, and fixed assets were included as control variables.

To test the hypotheses, panel data regression models with year and
industry fixed effects were estimated using cluster-robust standard errors.
Several robustness tests were conducted. First, the models were re-estimated
using firm fixed effects instead of industry fixed effects. Second, an
alternative proxy for financial risk based on the inverse Altman Z-score was
employed. Finally, to address potential endogeneity and reverse causality,
the Two-Stage Least Squares (2SLS) method was used. The industry-year
mean ESG score, excluding the focal firm, served as an instrumental
variable for ESG performance.

4. Results
The findings indicate that ESG performance has a positive and
statistically significant effect on financial risk. These findings may reflect
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the institutional characteristics of the Iranian capital market, including the
costs and uncertainties associated with ESG implementation. Therefore,
ESG activities may increase short-term financial pressures and risk exposure
in emerging markets characterized by immature ESG institutional
infrastructures.

The results further show that operational capability significantly
weakens the positive effect of ESG performance on financial risk. Firms
with stronger operational capability are better able to manage ESG-related
costs and operational complexities, thereby mitigating the positive effect of
ESG performance on financial risk. This finding highlights the importance
of operational efficiency in reducing the financial consequences associated
with ESG activities.

Regarding profitability, the baseline models initially indicated that
profitability intensified the positive effect of ESG performance on financial
risk. However, after controlling for endogeneity through the 2SLS approach,
this moderating effect lost its statistical significance. Therefore, the findings
do not provide sufficient evidence to support a stable moderating role of
profitability.

The robustness analyses further confirmed the consistency of the main
findings. Both the direct positive effect of ESG performance on financial
risk and the moderating role of operational capability remained stable across
alternative model specifications and estimation methods.

5. Discussion and Conclusion

This study contributes to the ESG literature by providing evidence from
an emerging market characterized by institutional weaknesses and limited
ESG maturity. The findings demonstrate that ESG activities in the Iranian
capital market are associated with higher financial risk. However, firms with
stronger operational capability are better positioned to manage the financial
pressures associated with ESG implementation.

The findings also suggest that profitability alone may not be sufficient
to reduce ESG-related financial risk in a consistent manner. Rather, the
effectiveness of ESG implementation appears to depend largely on firms'
operational capability and the efficient utilization of organizational
resources.

The findings have important theoretical and practical implications.
They suggest that the effect of ESG performance on financial risk may vary
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across institutional environments and depend on firms’ internal capabilities.
The results further indicate that operational capability plays a critical role in
managing ESG-related costs and complexities. Managers should therefore
consider operational efficiency when implementing ESG activities, while
policymakers may support ESG adoption by improving disclosure practices
and institutional infrastructures.

Given the relatively short study period and the lack of uniformity in
ESG disclosure practices among firms, future research is encouraged to
examine longer time horizons, alternative ESG measures, and different
regulatory and economic environments. Further studies may also investigate
additional firm-specific characteristics that could influence the effect of ESG
performance on financial risk.

Keywords: ESG, Financial Risk, Operational Capability, Profitability.

363



(i Sl 5 (eloiz] pole aloxs)
— o YOA-YA) leazas Qv oly VF0 sl g 5l (Jol o,led (oo 050
/ 5/" " Doi: 10.22099/ja2.2026.54993.2572 (sole allio)

SrMNT i 3 Il S y g3 (5 0y g Flos! (o ) 8 s il
S29T99w g Slbos Ul
¥ &lgloww 3o " ol S Sligeo ! Sy Lo Lisy 5157

Sleladl 5l padls o @ gply 5 slain! (amedan) 0 Slee 3 Glale o toduSs
ool 0ol oo eS8 0 Sles 5 2958k (Bl b5l )0 e slradlie ) (o 4 sl
Olizen by sl 0 okt (Il Sy p bl ol B 4 by 025 anlsd (Jlcnll
38hos 58l s G ol B8 el (IS5 59,0 sla T 5 ol Lalrd 4 anly 5 Al
2L eS8 Jlo S syl 650,155 slal lyieas sl g olaiz (aemecens
loosls 5l daans b sail (gly sl Gl loyu Sk 50 Gslogw 5 Sldes LUl S has 1k
Laools s oolial VE-¥ B VYA 0,58 b a5 5oles sl myse o ooiidid pdy <5 3 YAY sl
S GrSone 5 Cate 5 Jlo ol Sl J5S L olien wojiieniz (aeyS, glodoe I eolinal L
Flae J55 5 mbs @IS ol Gl jshaiedy (rizran sl Julos pglie o)l (glallas
Ol adly w3 5y (ASLS) (glal o9 Slaype il Joo g plSocil slapysesl «aliongye
Sls LS 8 o Sy g1 gyboline 5 oo il oyl 5 olozzl o ameceny; o ,Shos ol
Sl 5 o Glaiga S o hnd (g lias b 1y )38 cnl Sldee Ul rizren
Cao |y ool b Lo po loladl ol 5 b slavsly wiilg oo e VL Slbles SUlg sl
g )093 (S bl ol Sl 2loe S S o @oslose Shas Sl (blie o ans
o glio 31 G ol o 3k 50 5l 6 X855 Jo slaaaly wes e (i gl ggezmey
SO PP e N SO WOV NN B O S NG g

Sy 5 ol ammacen s 3 Slas (55105 (Sllos Ul i Jlo Sy 1508 sloo3lg

Sl ey ool oBasls wy o (BaSasls ( Jlo pole 5 (g laslus 80SCiils o g plus g (5 laulus 09,5 oliul )
mashaykhi@ut.ac.ir
‘Ql)'ﬁj olRisls oZa e Olf..\i.i;.}lo “slla pole 5 il ouSiiils ‘s.a]gl.,w} 9 ‘_g)L.\gL.o 03; ‘..\.i})hs..ab.i))lf ‘_;975.;';.3'3 At

mahtabkeramaty@ut.ac.ir RIS

‘Olﬂ,‘i nobﬁj olRzils 20 e Qlf..xS..i‘Jlo ‘k_JLo r:gl.c 9 ‘_g)l..\gl..o IRAGARY ‘gs‘“ﬂL“’ 5 &l 05; (S ySD ‘_;975.;';.3'3 Y

samavatmilad@ut.ac.ir ol
VRO 1y VE-OIYTY gl Lol VEF/AUO sl o



Y7o o ile S 24 500 9 eloial huzocamg ) S pSlac il

doddo )

Slrs it 5l (o ar (S0 g pely g sleizl (ametan; o Sles 3l ol o
s> 4 |y ol Raagh 5 (SH slasks LS wlepw azgi 5 Senl ol o LSS0 55l (b))
Gl sledl Sl dangs (Yo YF (o) San o T Sulie ¥V Ve on o) ulSul) Conl 03,8 >
b Sl s Sl S el 5 IS 10 3l Sl pre (A5 4 adlhe (pl oud Cge
(VYOS oS5 g Ll ¥ YY) o 57 Silga) wigs

5.07) S s Jlo Sy 2 (5l SLabadl 5T 00,0 aalyd sl 5 Jlo Slasl 5o
5,Sles Sgege 45 Wlools olis o mgsy S (VoY Vg il g gy, VYT Fod VoYY 20
Cope Cusll o (Sdbl Codlid sgge lopw aiyjo S (latigd sleiel Al 5k 1 s)lal
(Blie 1o (Yoo ALLL 5 of VP F L Son 5 Sulie) sms 2als | Jle Sy, Wl3 o Sns
Oebhasl 033l b (plaojsn @ mle parass 5 Shlee (Sozm RIP (S slaayie fes
(T TF il g oy VN0 F i 5 (et () w2 Gl ) (o Sy Wl e
Ssxeal pl (Vo1 M ST YD h s hele) wloo S5 55 (6 bl alal, 35 lallas
05 5 8 b sla S ool Ll 4 wlgie Jlo Sy 2 sl Ll 3B ams e ol
VYO alsS 5 (31 e) wl s Wil sl

i s aead; s 5y Baes Jlo 3 Shee 5 Sy b sybuly BL3)| aggie Sle
Poren ) plaiied apl (elly (Ve VO a5 L) sl gl T Sanled 4l 57 lakid
b W chomacos 5 ol iy slil 5 olebisd Sl & 5%l (VAT
Olpae 055 oo ol (Fanled 4l (lie ;5 aas ol 1) &80 Sy wlatel 5 Coegpin (Al
a5 oS oolital Jlopé Glaal 6,K0 b Casgrie oS 6l 5)lul el 5l cal Ses
oD Mingy 5 Lk 058 e (Jlo Sy 5 boanie Gulil w5l Gy gl ale e 4 il e
55 w97l 5o Ol |y bl ol ecalpb (Ve VYA (Sle 5 1ggSiisl S o0V VY Mg jla 5 5
3 el €Sy Gl 5 €Sy SR5Y S S g5l

9 1ol S e ogml) Cel Al plizmes Slalllas @l ((Mallinn Slasl (35S 3524k
diloye il anusi gl woled bbb ool 5l 30 wlgiee o] 5l st5 a8 (VYT (Sl
by o)ls i Soeal by ol )0 altae (nl ol g)lnl 3 Shes Eob g Ladl ol
gk Wlgoo ol lacusgazs 5 (6,558,155 az LSy slasjlabiul 05 ( Sl glacs b )
5 olhD ass iRl Jl plaebl pas g Gldail sladi i g osls s | )l wloladl (5,155 31

VN Melegs g



V€0 VLl 9 )l gl 0 plosh (e IZD 09 (5 3l SLdS juiny ddxo Yee

GLidl & azgs il sgmsl sl ol goles gla Ty gl j5 olpl oy ik
OF1) ol 3l 5 g Olesle (S5 78 CanS> Joall s szl (0 50 )l Sl
5 42l sloo lalinl w3l lizen (slul (6 R8T amg wid adlin ol aST
5 ol i) Cal Aldbgls Buaos 5 Sgamme iy 5l (5l 53 o L2 5 0392 5Tl
Ladl a5 Gowe (6ol Sleladl pimman (VF0Y (o Sn 5 Sulie ¥R ol S
b awlio bl gob @ 5eim g atdls I3 (5,8 CueSle adgl Ll Zole, g (200158
sl 0dnn i aBldrwsi slalL

5 o @l 4 (g i Cadgazme (W e Slilugs cgolatdl slap 25 ool pogdle
wSlo olyen (SoSeal 5 lebl pas b 1) SLladl (ol szl esplnly Slas b)) pllss 05
3 Skae 5l g0l OFAR (8o 5 olis i3] ¥ VY T 0gly 5 oS5 cgaisS o) o
5 ) Wl Sglite adhaswg bl b cwl (Sen olpl o Jbo Sy p gl
e oline dlnl, 3 05l Al SlaSy ol o 5l Slallas (VF-Y o aval
Sy (VFY) (Gllale adds g Slion alicle) oo 57 (5155 St 5 sl sladl
(o2l pl g (Fonm) WlaBls Jlo Sean; 5 sl 0 Shes e ()lolins alal) oo (S
Sty 2 S Sleladl S F S5l s 0 gl WS il walyd cnl (OF-Y
el Glplasle s Sl e Jle

Jlo Semy 2 sl Sleladl s Sl ot Slagiagh i G0 e
o8 5 malaly wiile) wloo S azgi (5 05,0 Sl Sy SR 4 5ZeS 5 anblo 35 e
ol g 5 S Al e 5,8 L5l elge 45 o (Y- VAT gaypailes gz oY VA
5 Sllos QUls ol 2agh 5 w0l (VYOS 5 (653l wins s |, b
(o) g Gl 4l el aisd e oy Shas el g0 olsieas sl
5 ol alsie s SV Slhlee U5 s beS,s (1Y Tk 5 gl
aS Sy pae | ol 51 86 slacSius ) g baanja 5 Saialen 5 lul SLIFILT, 055 laanl
sl SLladl sl (sl 03 qlis Wil oo 9SSl 525 pgl0gm (V- YE Tz g 50 02
Aldbews 3 sl ld; ae) o o 3l g dos als |, Suaws jlid g 00,5 oal)é |,
VoV il g Olow ) 3jbe @al 1) v 5l s S dilo s 5 (o e

5 bzl (amacun; oSles 5b pwoyp yo yil egh sl coelelinl



vey o iolle Samg) 31 520 9 elaial (e ) S pShos il

5 &aglogm 5 Glles Uy Shaws & o)y Ol G0l yw 50 Jbo Sy 2 s 12,
opdecid S LIS Gleime Ll n (e oMb G RONT ses a3l I ool
el

2 roly 5 ol (aomeian; o Sloe LT a5 0l oo gy pol GRog3 el
Ul 5 o)l (gl )-*-‘L’ OIS ke Byl Geys yo eadadndy glacs b b S,
Slodl dnug s Wy @l S e haws | 8l Gl 8% G pglose 5 Sldes
ol b 5 )l olhdl e gladdy Sy 0 osbs ol o b
0l dsbe g lul 6 KG9 Sy o poe

5 ook sbeadl (Wbl by, (Regk ania 9 i She Jold aaldl o allie
el brolpiing 5 (S Azt Zulgs)o

Band 5 (2903 g 6 15 Lol y950 ¥
OLIT Loy (6 S el )0 (oo (B aslo s apa p S5e Jelse 5 (S plored (Jlo Sews
2 Gk gleailie gloaz LS, diwly cul 50 (VY 7 e 5 (Slgily S alusy) o)l ol pae
485 )18 4z gisse0 5 S 9 Jo slasaly Slane jleleiz] Cdgtns pogdle dacS 4 (g5l
Sy 52 55l Slaladl 55 S5l g gz 0,y bl (Ve 18 TV Sl 5 038 ¢pasli) Cand
5 bl pdbicos aslp e sy ool weae ol dlyd 5 )5 2525 (228 5 6,15 gloxl Jlo

o S 5 50y 5 (Ll rxocon j 5,5 Los Y.

a5 50,8 ] o gikne S ol o 8y o 5 (ol o g wyzge Slusl o
9 Olaisd 4l b gl 0 (Vo VY (Sl g lggSaial,S copgal) Sen) (Rl oo 9 Senn
sl el plo g whad w85 iy agh (Lol 6l glaogz)lr plpea (Sl o)l
2555 (o0 )| B 0oliiuls g0 (eSS (5o g5le s

WAL LN VICR AR

hytie (LSl Gl 4 o808 oSl (VAT e d) oliied als elul,

Luly, Sgng 5 oloylss 2alS ueg i g olatel Gil3dl b wlg oo 5yl slaolys 5 S auS s



&0 Olnls 9 )l gl 0 plods (@ 3D 093 g ldslus Sldad juiy alxo Y7A

a,by (VoY oS &Lb) RV RN N NG zledi) aos seals |y Sl S, (gols,l 8
BRI Seals ‘) S9e> Ssles g ‘ScLo.._>‘ slo,lid (ol u.“....:—l j| LSMJ[J s, g‘ScLo.';_?l QI)LE;'_S‘
SLeloul leladl c (Ve o0 6,808 Sy o e au ks bl wizmas (Y- YF ““"_,’J 5 XI5
5 ool Sl 1, 5085 sl Sl algise plaiicsd slasel Gl 5 B! alop sl 3k
TOds 5, alie (s oS late 5 (Ve e q labl o o) azme LialS 1) oS 8 ol S,
Sy 2218 & ol By o 5 Slbos LIS Cagh b aslyioon (sl slosilse 5 (VAR

(XY T oplon 5 plam Jlase b)) as Sas b

Sy w38 o0y YY

15 6ol Sleladl 45 aS o ol ke b b k5, Slasl 5 Sanle 4,k ¢ Llis o
Ol @Bl olas (VoYY (e 5 ogul) wgd Jbo Stan; Gl coge wilgioe llyd (S
slaojsn @ gle parass 4 ) plpae Sl (See D)5 ans Laulph 50 ohg (sl 5 ol
Neod iy 9 L)L) wad Bow Cusgrio b Sl S B b g cenlital ol oajl L sk
@ Wy oe 5 ol R8N (alpd iz 50 (VA (sagaile 5 sz VoV Vegisz o g 5>
(VoYY 5 g 998 b S poe 0 Ses 5l Collae (g &l g (20 LK sl )13

Shzm g banie LIl tedasl ooil b sleelsn 4 wlie parass &bl 3,
1) o Sy amiiys 5 538 gl y> 5 05 plosi Wl o @ niyllasl gals 5 Slbes
(Y- \’\‘W‘le)o) REXWRA L]

g s ezt sl » 6l SLaladl aise W 5l i ()l iSale e Slate 3l ccymizman
o) Al e oyt Blanl b 5 e jlel Caoss 4 ol S o] il 51 iy 45 oo
(Vo0 iy s Lok Y- VN30

S Pl Sy 5 ol Slldl Glee (glolne bl by gy (B 0lBas 95 (pl LS 50
OSee Lulyh (B )3 15 O Y ool pl g (G Ve Ve (@S VY (02 5 (s hele) Wil S5
Shslsd (pizan (Voo V ol 5 lhs8) wus (5 1) ,R0ay Slladl cnl wilie 5 laasyjo ool
Ll @dlos  (sylaly Sleladl glaasy s cadsl Jolye )0 a5 (slaisSay soel ouds (3155 oz é b,
rol gy (Joll (VYY) olen 57 258) 050 plled Cate JBT sl GRalidl b 5 00,5 ale
S g 1381y ST slagiagn 4 1) (Jas e Ly, Julos g 08,8 iy p |, (oS alal,

5 ool lubd 4, Jliol (Saly 5 Sglite 025 seled (5l (Slgo 4 4yl



¥74 B D Y O ST PP W PU PREYE SNE RS DLW ¢

P390 (g ) Tt A S 4nd b oebgs Slall ) o g s Ly
23,08 6 oline 15l a8 18 Jbe S,y 5 s8]y 5 selain] o asreciny ) 3 Shoe 1) dwd 49

Sb Sy 0l g (sl Jamotans j 0 Sdos J5U Ho Sllos HUlgs 5 .Y.Y
G908 oilidl g sl 3 Sales cailin 5l dige oolaiwl jo o805 cud)b 4 Sllee Uiy
BJLAA&.AJ ‘w) Lls_\ lelbu.;.bb d..l).laJ 9 é)L..a » ‘snm OL?J.:\J udl.a.d‘)) (Y’Y\ﬂf‘&‘}b 9 s.i;‘)) Q)LB O)L.u‘
L1y sps slaanld 5 ol ailsion s VL Sllee QU5 hls oS, VARV (sl

S LBl e bl g daore Ol s

plai g el oz o A5l slaanld o T byl plesl piliaes 55 (6 lml @loladl gl
)L] (Slblas (_g)jigl.? 5 6900 ol gl Sleladl gzl slean e o pie (b Lanass
Y YY csyadl g laas ) ams ralST 1) b S,y o Slaladl ) Jlis | gllacl

Iy ol Sbladl gl slaas s WS SS S )8 4 il oo YU Sllae SUles dLiwl,y ol 5o
Sonts Buyb 3l g ams il 1) Slles Soalel wams arass aig |, alin 00,5 Copae Yy
FoVF (a5 ploay)) aes pals 1) Jbo Sy g lal aledadl Jlasl saie Ol 31 s 50 e
VoYY MMggas,le g Lol ¢V Y SSlgn 5 S5l

5 wle AW SLL L 1y s)laul Sleladl slxl Wl o ol Gllee Sl blas o
Sl SUlg coplply a8 wais |, Jbo Sy o o] ogllacl BT g asle ol jon llos Souzs

s s b cou 1) Jbe Sy sylnl Sleladl 3T wad ( Sgys cud b S olpiea Wl o
oS s Jb S, p 6ol s eloxal o ooy o, Shae 56 Shlee Ul Y ans )9

Sl Sy 2 s 2ly 9 (el apmocoms § 8 yhae 5T 5 (5 9Togm i Y.¥
ol oo yaly gl ogo Wl oo 5 ool 25,5 Jlo Gl (Lol slagasls 51 (S s psloge
Syt i jelogm Sl 13 e e 4l Jlae 5l ans 8 Sbices 1) o Jle slawely
sleanye ailgi oo g aijle JLasl o gl sleasly @l 5 elez! wlillanl 4 (555l sl
5 s, oYY wiile) aimo LalS |y SaslisS Il Lid g 00,8 wiz s |y leladl ol adsl

(VA YF Tyl 5 oo oY VF g il
2 i gl sgzg a5 WS e olo OAVF PSUISe 5 ) (Sanles ks (Jlis 5o



V€0 YLl 9 )l gl 0 plosd (e IFD 093 (5 Sl (SLdS juiny ddxo Yy

Lol slaeisn @ ol plie panass 5 allbiw b gla)lid; aiwe; wlgioo jslogm lacs o
woloiel i )85 elalp izmen (Vo) cmgy 5 L)L) 35ke ol b ) (adeasl golatdl wdlie
logsy 033k § o5 pd llys Conl (Ko jologus SOCS 1 (lpae (V200 Tius 5 pasalle) g o
4 Wlgge a5 auS byl eS| ylml o liS ey Sy g 00,8 35500 @dly 5l i |,
(TY TSl 5 S5 legd) 058 e 5 S SIS aslo s

szl sl p3Y (o b b gy 1S Jae (2l s 9 51 Wilgie 5y5lo9 ccnlple
g aldbis s sla,ls, ane) o g 5l g s Lol 1) T slaanse Gix g 5 lul Slelasl
Pebos (9 2) Soged SRR pam ded 3 (bl WS eal B ) vl i )18 ke e

s |, 0858 Jle Sy 2 68, 5 oelosizl i anmacanss 3 Shoe 3 (6 j5To0m ¥ ani 53
S e

B3 (b g ¥
Slosls el (Golg; 5 (Sied™ rogi (lutle Jlai 5l 5 63,15 San Ll gy
ol @lysl ojygr )0 eadatd s GlS 1b o paecis glo )i g (Jle b se Sl 5lisjse 46l
ot Jalow il 15300 5 51 0alial U 5 6 ,510,5 les
BIYAR Gladle (b olad (s o eddatdndy locS,d S Joli Jiagh skl anl>
W obsl 5 sl e (38,5 18550 b o Silatunns Ba> by, 4 cottie sl b cul VF Y

d&sf)é‘sad)ﬁé)&e‘subdsw&.’w‘°5:d‘ O)li;

vay VEY Jlo 0l o s ol sl yse 5o Jled slacS 0 slass
(ere glais iz SKaiiih g den (5 Tl ( Spale GES 1D 05,5 y0 & SlcS b slaw

O] 5 Jb gl codle slo sl jo Soles Judow) aiws Jb g Fabauly b g lael Sluwie g LSS
(8 sl slao, st

At gidie (8« DMiie g SOl (g3lwoguil o6, Slony (sloeS 1l 09,5 o a5 SlacS b olass

o (i 0l 6581 50 Sl g laculad jgome0gy n Coale Jloa)
Yoy azal> JUse 5l o LS 8 olaws

LS 1) o i Jlo oanlie VYV bz 0j50 Lo 4 wiad bl o810 YA ulysyo

-MQ‘SA




i e illo Sy 1 500 9 eleial dume) S pShee il

el g Olodsy) Ghegh 5l 488 ans b geil sl eolitulyyge g S, sladas
Tl )y O yged (YVY

(V) Jow
Financial Risk =B; +2ESGj +B3Debt Structurei +psSales Growth;; +BsFirm
Sizei + PsCash i + B7 Indepencei + BsAgeir + PoPpeic + uic

(V) Jow
Financial Risk =f; +B,ESG;: +f3Operation Ability; +B4sESGi; x Operation
Abilityy +BsDebt Structure; +BsSales Growthy +p7Firm Sizey + fsCash i + Bo
Indepencei; + BroAgei + BriPpei + it

(V) Jow
Financial Risk =B; +B2ESGi: +psProfitabilityi +fsESGi; % Profitabilityi
+BsDebt Structurei; +BsSales Growthi +37Firm Size; + BsCash it + Bo Indepence;
+ BioAgeit + BiiPpeic + ui

Ll i 5 Jlo J5S 5 o plasl P sbl (sloosls s 3l oolisial L loand s 9031
w39l Toazme 75™ pglie s luilil slallas b Jos s el 51 plaabsl (6l s 5

iload iy 85 o Sl B sl peiie cadlllae cnl y

sl Ohes ol Sblug 5l 236 sl by a4 Jb S, (FR) Jb Sy,
A S8 e Slags slil ol 5 9B oz » Wi 85 38 o8l Slles bilse 5 ol
lal a5 BMM) (5,51 Jow (ool piito cnl cGiaghy ool 5o+ (V- VY &7 5 5,Ls) 9,13
Dy on (6 S0l ablianwgs (Yo V) Ko 5 %90 mgh ;0 g oads 4l (VAAY) ' g 55l Jasgs
lo s Sl 5 (59,5 )0 aleyus (gl lagray Gidisy b b pe sl 1 S0y b Joe 00l
oz 5 Sl wiS oo @alf Gl mlio o 1) e85 ,0 (Saileys Sy 5 Jlo undy b)) ol
el 135 0ty 6 So3ll pl Jays (YN ©

FRi = SZL; + SYi+ GL; +YFi +YZ;

o) e as
Sl Gl e | (s Sl + gzl + Sl 51 L8 s4) :SZLj¢
©9750 1528k slaoles) Slles )l 21 Sliles alop | Sl 51 S 25w 1 SY i
(bl yo i By sloan 3o o ils y sbolus) Sllee s l> oo — (oSl 5 iy YIS
Gl s/ el plxlo gsi>: GLic
2 JS [ dspie @B sla ol 1 YFi
ol S5/ 55,5 50 asloyus 1 YZit



V€0 VLl 9 )l gl 0 plosh (e IFD 09 (5 3l SLdS juiny ddxo Yvy

<ty ¢ly lxl ESG sz jlr ((ESG) gmly 5 (Sloia! lmmocum ) o ,Shos
ISal) el 6ol g celatnl o e das el 5 CenlainS 15 6l (slacdle s by
9 wl.u:u5 0y do duw)‘; ‘_gl}».’?be UL.L’X.T d’)‘b )‘ ESG ‘LJ“’QB)J U"‘ ) (Y’Y\C ‘ul)lS_a.a: 9
LS’LD 9 uLS.LQ ad)L?d Lg)ld.po AF ¥ w..JuS} )l oolazw! l.: 9 LQCAS)...J U")’“‘Jo )é CJL:)UG‘ )JL.J
GLadl ) Stz b ol oS GLidl lome o (gl b (s uFojlail (asls Tr s sasiplisl (1T45)
OY9) Ler 5 5,58 Jow Billae 50 olal 59 28,5 jlol oo Lidl pas ¢ 0.0 Sgasme &S5

ol 5 O jaods
ESG=0.337E+0.388S+0.275 G

Gy s ol OF) (Sl 5 Slbluaids OF-F Lo b o LS Lelowl) L5l slo oy,
b gy S e il b S 5 plnl T Siaghy 99 lawgi Jis jsbay (5,505 (bl Gl
ol gl 1y 38y 5l (Jo BB o 45w oayzeins LI (o b 5 OLIIS0S G 38l

5 b 5l gy ool o 5,8 b Siby Sllee GUly (TATO) Sllee SUly
b g S s 45 55 s 5,503l (TATO) ool JS (50,5 L s (V- YF & glo)enlansy] b
(FY e o5 5 30) ol oo S

S ol jo 288 g (Jlo o Shee alS las Glyicas g5l05m (ROA) (55005
ROA 1 oolizal L 5 (Y- ¥+ &S 5 ko) ano_ie b |, s )5S lo s g Lot 3o &) Comn
Aol en g 00l5 J8) 05 g0yl b glls U5 4 (Al dgu S Glyieds o 09d 00 5 Sojll
(YYY

59) 9580 5 pSoill Loy 5 & g lr slagasy ci b (2 )3 L «(DS) sy Ll
(XY o) Kan

Sl Glyiear 4 058 o0 bl Gigy by Jsesd 5 eslid b o8 ,8 03, 8G) w88 ag,
5 1595 597295) Seiien e (LB 0,93 (B9 el (B 0590 (09,8 9 il 0390 P9% O
VoYY &g

5 olsan)) Ssbise 6 ySeiuil laglls S ab vt b oS ,5 ok FS) e 5 ol
(YYF syt

0 o dmmlme t Jlo jo 1 &80 culled sl Jlo slows wluly &5 15 o (AGE) &5 1 yus
OF- s 5 LS Lelows)

slasl J5 4 cibgeé glael cons Goyb 5l o paecie il (ND) o paece Sl



%

o il Saang) 21 )01 9 SEleinl i amoimg ) 3 Shos uils

(Y . Y()‘J)Lim 3?’ uz...?ud]) os.w‘sn Lg)jo)b.:‘ 0 el

Sgison SpSoylul o ol IS a0 0gg b, Camd G,k 5l 0l asg (CASH) & 4>

(Y0 S 5 el AV FY Lo, 5 potie sontlyl 45 coila)

Sgd o dmule o ol)ls JS 4 a2l Glo olyls cas 3,k 5l ol L1l ((PPE) clb ljls

oR9R sleasl ¥

gy Lol ¥
Sexe Sl LAY Ll (FR) (Jlo Sy Kk w0 o ol oy Lol lis

oSl comizmen el WYY Ll (ESG) sl cbladl Sl 5 AIAA
ool oo 5155 VIV 5 oYY e (TATO) sllee SUls 3 (ROA) (5510w
Mo winl g3l oS s Jlo slapeize FaSTy Sy (SacsS 5 (Kaz nolie
shier gaz e ulply ol B 1 a8 b yise oola (VIF) uilly )55 (a5l

Bl 352 g Jiwe sl uxio oo B0z

W’J )LDT IT o)lfd

sles

VIF | SosS Koz |l Sl s Al wle o5kea e Slye
- YV-YY | «/-aF0A | AAAAD-Y | -0/FFQF00 | T-/0-Y-0 | VPIVAVYY VEIVYYY FR Sl S
Y/eA | YI-YYOVY | </YVAQQAY | «/V-YFEEN | <[ YYAYYY | </OYYFAVO | </YVAV-FY | -/YVIYYDO | ESG ESG
(A EREY 2R A AN R VAR AER R S IVARR ¢ A P W RVA RNA EATA \ <[AYATOHAL | -/AVY-YE DS P RO =i
VIVY | ZIYQ-Y2E | VYAROYY | </FV-F.a0 | —-/¥VOYAsY | YIOVAAYY | «/FFOYATY | -/0FATYYQ SG OIS il A
YISV | YIYYSY -0 | </0AY-YYY [ «/Y-YY-AZ | Q/VAYYOY | Q/-AFA-Y | YAYYFAQ YIYYOF-¥ FS &Sy ol
VIEY | YIYASEAA | /SYYEYEY | </VPOVYYY [ —«/YVAAPYA | </AY-YFEY | +/VA0AYA <IYV\YaFfA | ROA 5999w
VIEE | YRACAYY | YAYYYY | JAYY YA | /oY VAYY | /EYAYYY [ -/aYATYVEA VIV-AYOY | TATO | Sbdes 2Ulgs
VAT | FIYAYAQDL | YARAYYY | -/ YYVYYYA | /21030 | </VoF-00 | «/-FOYVTFY </YYMOF | CASH AL dx>g
VAE | YIOFOAAY | —-/-Vo-Faa | -/VOANYY - IY /A </t AR RAA IND P
FRTRVILN NS
VIV | VENAYY | o/-2EYAYE | FIAPAQYY \e vf \# VEIA N D AGE A PV
VoA | O-/AQYYY | £I-AYYNQ | < NVAYSSY | /- YAYV-# | Y/-AYYYY | -/YPA¥Y0 | -/Y-AVYAPY | PPE b 2lls




V€0 VLl 9 )l gl 0 ploshs (e IZD 09 (5 sl SLdS juiny dlxo Yveé

bl Lol F.¥

sloesls I als jshateas .l ool @l (V) 0,55 ,0 (iagh slaJow oyl mls
S ailinl il o anglio CoblB iol58l 6l g 595y do e A% 5 ) Zohau o b e WDy
00,5 S 5 Cario g b Ol 1 g o ooliiw] &8 b pehaw 107 sadsanade> polie

Sy 2 6l Oleladl piitas 36 (Jgl Joe 50 10 00ls U35l Sawm ) Joke dw
GRS pgms S 50 5 93,5 G9e5l (Slkes Ul Shaws A& e Jae p0 tad ey Jbo
L85 B ) 23,50 53105 Sy

PB=0V) o)l Jb Sy p 5 bolire 5 e ).».sl.s Gl o, Sles a5 ols las gl
wladl slosl ulidl as Lae oy S oo Sloiiy Jol 4o 8 51 9 (1) > (g blias mlaw
ool Lo ye ol (Il Sy 2l L oS58 sl

Cool ol 5 aie Gllos QUlg5 9 (5 )luly Sleladl (Jolss jotie o 5 pgo 4058 0
e 3l YL Shlas Sl aos o ylis ass ol (1) > (g lobae mlaw = -+/FY)
ol sl 5l LGB Jb sloasly ¢ banie Copae )0 b ol YL Slles
IRHK
SV 6 glogm amd o ylits aidl opl e (1) > (g loline mhaw P= /1) Cenl loline § Cuite

S o g ) Jlo Sy (5 lul leladl e L5

Wand 5 (59051 ¥ 0,

Beta) oo o lailkewl ol o FR atiily pxe
Y Ju JUESOR N i ylgie
SJOFYIAMA ESG ESG
<IY - YFOAY DS PR e
DAYZNtZAE ARARA A SG ES s
<[+ Y07 <[+ YAYEA —+[+\YYTYY FS RARSFSIRY
- AYYFYY s - TATO Shlee HUlgs
- AR RERRTAEE - ESG*TATO bl




Yo

o o Saang) 1 )01 9 Seleinl oy ) 3 Shos uils

ESGs slles

DANNA RN ETY

ROA

$9109

FARA PRI RS

ESG*ROA

ESGits 5109

—NPYYAN s

— AYY YAV D s

—NEYVYYY s

CASH

EARERRR T

=l AFYY Dsesiese

— o[+ YYY AN e

IND

Il

0y dol

—IYAYATY Qs

— N AFYYOVS

SOV YY) Qs

AGE

CS b G

SARARARIALS

IYAAYY DA

INFASAY

PPE

ab s

ENE

ab s

IND

(W7 BUv-)

a3 g

ENES,

a5 s

YEAR

Ju

<1709

< IYOAF

NINAR

RZ

Wi Y 9 70 AN 5 s lobixe alaw odaslis ol Ay s

e i blool

1L s (S ol ales cuyi oluly Bro atugy Khows slo ke s

3ok Blal Vi BY e asely o Jbe Sy 0 6,laul olaladl Wéo);& Slegyeply]
e = Gyl 0ga3l b g loline (g g Al (5100w 5 (Sliles oUly Siles

O (o

Johnson-Neyman Plot: Moderating Effect of TATO

Marginal Effect of ESG on FR with 95% CI

T T T T
-4 -2 o 2 4
Moderator: Asset Turnover (TATO standardized)

Significant region: where confidence band does not cross zero

Slbos bly by 51 logal



V&0 lls 9 )l (gl 0 losd (eBIZD 093 (5l 3slus Gl juliy dlxo Yve

yoba b S,y g ll Sloladl 5l as aes oo lis byd S Jloges 5l Jol> b

Sleladl 31 sldes SUls b zokw jo .l Sldes SUly maw 4 aiily (5)lolse
Pl ooas (Sldes SUlg iol38 L Ll scnl (598 [CO" 5 Cude Jbo Sy p sl
Ulss oo oo lias oI ol aaS oo Jo siie polie Caaws 4 SYL Zolan jo g b o ralS
Sl Sty » sl SLeladl ST a8 ws o (i (e = il 903 @l (pizpen

ol 5l ogame slosl o (Jpll il Jboline gylel Ll Sllee LUy zolaw A2l o
Sobae e bl Sl 51 31 cpl o(eSbes 51 5YL lme GBll VEY B VY sgan) e

SOg (0
Johnson-Neyman Plot: Moderating Effect of ROA

1.5
o
=
w
D
=
=
O
=
o
(5}
w
i
k=]
h=] 51
=
w
g
=
=

O e e R 8 et gt oo ——
T v T T T
4 2 (o] 2 4
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