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Abstract:

This research aims to identify and model the factors
affecting the adoption of environmental sustainability in
information systems by healthcare centers. The statistical
population of this study consists of two groups. The first
group includes twelve experts whose ideas were used to
determine the critical factors and their causal relationships.
The second group includes 250 employees, nurses, head
nurses, and supervisors of al-Zahra medical and educational
center in Isfahan. According to the results obtained from the
review of research literature and interview with academic
experts and information technology areas of healthcare
centers, a total of twenty-four factors were identified in five
dimensions of legal requirements, environmental
responsibility, ~ environmental ~ legitimacy,  resource
consumption, and environmental justice. The content
validity and construct validity were used along with
confirmatory factor analysis to examine the validity of the
research questionnaire Also, the overall reliability of a
questionnaire based on Cronbach's alpha was 0.888. After
collecting the required data, the level of dimensions was
first determined in three levels using interpretive structural
modeling. The factor of environmental justice was placed at
the highest level and the factors of legal requirements and
environmental responsibility were placed at the lowest
level. The analysis model of the research path was designed
based on the research interpretive structural model and it
was and implemented using AMOS software. The results
from path analysis indicated that among the six paths
identified in the interpretive structural model, it was only
the path of a legal requirement to resource consumption
path that is not meaningful. Moreover, resource
consumption has the highest total standard effect on
environmental responsibility.
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2014; Gholami et al., 2013; Public Concerns about environmental damage
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The pressure of suppliers on the organization to provide products
and services that are compatible with the environment
s jlagze b 55l closs (gl Lol




Yy WA b Jol ojlosd o Jlo ()lul drwgs 9 Con slaxe (bjg0] (cole dolillad
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Customers' expectations for presenting a friendly behavior with the
environment

Yew & Cooper, 2014; Brosch
et al., 2016; Martens &
Carvalho, 2016; Murugesan

& Gangadharan, 2012
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Bai &  Sarkis, 2010;
Nascimento et al., 2017
Badri et al., 2016;
Nascimento et al., 2017;
Martens & Carvalho, 2016;
Marnewick, 2017;
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Molla, 2009; Molla &
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& Gangadharan, 2012
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Planning for environmental sustainability and achieving its goals
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Compatibility of processes and services | Environmental
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Provide an environmental report
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Environmental education
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Organization's strategy on the environment

Bai & Sarkis, Nowduri, 2014;
2010; Nascimento et al.,
Bai & Sarkis, 2013 2017;
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Effective use of resources
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Resource

Raw materials consumption

1 . — consumption
Syl Bpae b oddB pan (6550 e
Amount of energy consumed or energy consumption

Zhu & Geng, 2013; Frondel,
et al., 2008; Nedbal et al.,
2011; Chen et al., 2011;
Gholami et al., 2013;
Nascimento et al.,, 2017;
Nanath & Pillai, 2012; Cai et
al., 2013; Bai & Sarkis, 2010
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Environmental regulations and standards such as emissions of
pollutions and energy efficiency, and so on
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The effect of laws on environmental strategies and policies to make requirements
environmental sustainability in information systems

Environmental regulations and procedures
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The effect of strict regulations in the entire healthcare system for
environmental attention
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Fig 2. The confirmatory factor analysis of the
model for measuring environmental factors
affecting the adoption of a sustainable information
system
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Table 2. Model fitness indices

Fit index Admissile Result
?%f <5 1.8184
SRMR <0.05 0.04687
RMSEA <0.01 0.074
IFI >0.9 0.9853
RFI >0.9 0.9602
NFI >0.9 0.9668
NNFI >0.9 0.9805
CFI >0.9 0.9852
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Fig 1. The results of the confirmatory factor

analysis of the model for measuring legal
requirements
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Table 5. Levels of environmental factors affecting
the adoption of sustainable information systems
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SIS1 1,3 1,3 1,3 3
SIS3 1,3 1,3 1,3 3

W1 )3 e rajlaee Jolos (g puds )l Juo
(V) i jo olep cless Slye o il Slelb] g
ol 0 03l s

cdlae
Environmen
tal Justice
A A
éft"’ ‘-é)‘“‘ > Caus g pulio
Resource st jlaso
Consumption Environmen
< tal Legitimacy
A A A A
EndCalghne p| ol
s j e Legal
Environmen P Requirements
tal -

o 5551 53 330 lae Jalge adsl Jue Y SIS0
Slop cless ST 1 ol skl
Fig 3. The initial model of effective environmental

factors in the adoption of sustainable information
systems in health care centers.
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Table 3. Initial reachability matrix

Factor SIS1  SIS2 SIS3 SIS4 SIS5

SIS1 1 1 1 1 1
SIS2 0 1 0 1 1
SIS3 1 1 1 1 0
SIS4 0 1 0 1 1
SIS5 0 0 0 0 1
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Table 4. Final reachability matrix

Jele SIs1 SIS2 SIS3 SIS4 SIS5
Factor

SISl 1 1 1 1 1
SIS2 0 1 0 1 1
SIS3 1 1 1 1 *1
SIS4 0 1 0 1 1
SIS5 0 0 0 0 1
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Table 6. Significance of the coefficients of the conceptual model path

3,libisl Jemw Sy ol

Es:t.i'mate Standard regression S.E. CR. P
coefficients
SIS2 - SIS3 0.8741 0.7748 0.1783 4.9032
SIS1 -—-> SIS4 0.4692 0.5556 0.1164 4.0310
SIS3 --> S1S4 0.5853 0.6681 0.1432 4.0882 e
SISs1 - SIS4 -0.1752 -0.1611 0.1031 -1.6993 0.0893
SIS2 -—-> SIS5 0.3502 0.3592 0.1252 2.7985 0.0051
SIS4 ---> SIS5 0.7642 0.5977 0.2007 3.8069 EE T
Table 7. The results of the total effects, direct and indirect (Standard)
SIS1 SIS3 SIS2 SI1S4 SIS5
SIS2 -0.1611 0.7748 0.0000 0.0000 0.0000
ol 3l
el SIS4 0.5556 0.6681 0.0000 0.0000 0.0000
Total Effects
SIS5 0.2753 0.6728 0.3529 0.5977 0.0000
SIS2 -0.1611 0.7748 0.0000 0.0000 0.0000
sitns &l
N " SIS4 0.5556 0.6681 0.0000 0.0000 0.0000
Direct Effects
SIS5 0.0000 0.0000 0.3529 0.5977 0.0000
Ee e SIS2 0.0000 0.0000 0.0000 0.0000 0.0000
Indirect SI1S4 0.0000 0.0000 0.0000 0.0000 0.0000
Effects SIS5 0.2753 0.6728 0.0000 0.0000 0.0000
oigh ©lusd A Joaa
Table 8. Research hypotheses
S Confirmation | Confirmation | Confirmation | disapproval | Confirmation | Confirmation
Test result
e “”” 0.7748 0.5556 0.6681 -0.1611 0.3529 0.5977
Path coefficient
. by e i . Direct Direct Direct Direct Direct Direct
Direction of relationship
bl SIS2 SIS4 SIS4 SIS2 SIS5 SIS5
Relation SIS3 SIS1 SIS3 SIS1 SISs2 SIs4
w22 1 2 3 4 5 6
Hypothesis




weSlye )3 sl Sl ot 3551 1 5o (ugjlame Jolse Jilo 1)) e 9 (g3l WA

5 sl (90 (o ($32)80b s Conl
Gk il s jlase Glaal oS gliwly o el
Dby o Slelbl slaiuw

Cuegyio g plie Byuao Jsloe Jo pgd oo
a4 Cond (6508 3985 )18 &S 1) )13 g jlace
st jlame Cllas Jao wdaw cp 5L )3 ) Jio (ol
b Jio o plo jlaons So g 8lg) o cwl
)b oadl)) Jae (JSyobdsy 350 (A (6 prnds
ool L] )3 pol Al Sy 29y dalgs B (g jpds
Slop less Slhe jogada glopd 5 cullbing ojg> oS
i Gk I s jlaze ()Mol eS8 sl
s gl saiadl) Jue Ll wmd )8 ol slells
Gilw o 4 lgyd Slas g péy de oud cely oS cunl
25650 )18 Sl g0 (6 s (gl Lo

O 99800 Jmols g iy (il 5l &S (eg dom
Ot ol (s ()L Ao gshas pre 0
Ol cnl (6 s (6)l3 Lo Jo ggbaw o2 ypne G p5
bl Jae ol 5l ool gl a8 2yl e 2529 41,
L oogs ooly icdgr of (slacins 9 ansl ausly (gjlwesly
bl (oo 4237 | Jao 405,50 356 4 a2y
ool b (imen g Sloyy Olosd She (lpde )
2 plaind plgisar glopd 5 cadling 0js> )3 oS
g o 03 L jlare (gl do e
il (65lol 4o bope (18 cogal g palals )
g Olelll ()b 0j9> ) (ujlacee (g)lul pogasa
Slelb] elbpin
Gk jl sl ()b (3855 e ) rpteln Y
Sk Slelbl glagia.
39b Lt clacdlid g el o 3,5 jaskdo ¥
Gl sasw gy Sleys clea s 53 S ol el
90 9 cwlie (S Cwliw 3 )b 5l (e
Slojbe syl
i Gk I e gyl jetae i ¥
el Slelbl
Sl 28 53 (o pde (095 S13)S9) 635,54 0
b a byoye Pl Jlovign jo5 cup 3 Slellll
Cdld g jlasme (e Sl Rl Bun b s jlae
oy @lass S0

hoolawl gl cwlie L.S"“’)?"J ld by sl £

A dgan & Jgan @bt g Giod Jao il 4 2295 L
M2 ey dy90 G Sl o] )3 & 9 0 Juol>
a S aS el ol il (SLs Ve Jgas ol sl S

1393 3505 70 gl e 33 380 (Slased b

S5 i g Sy
Ay jle )l 30 4 &S Glop Sless S
Sldes g spliwl (0,5 o)bl g9 3uyb 51y calis oyl
ang b plul Slelbl sl (ids Aind o oylid 295
Sy Sl usbise ()l )0 293 gy sl )5 4
Mool Cpenl dy dng U Guins (pl 50 .Cawl HISSI LB,
= e Jelse o Slops 1o 3 il Slello] slapiuss
W) d)'l.wJ.Lc 9 LﬁL»l.;..f: ‘_’j Sl
S A dw eS|y Bins ol 5l Jols ol
D905 (£ paandt)

odbaloul 3kl aeli yius ys 5l edlaol b ol Lisu y
b Slellbl piums ) G jlazee Hlul 3651 dej )
351y 3 potde cnl Cundg 2Ll 4 Slopy Closs S5
s ) gl Sl MBSl b sy Sleyy cless
JU 5 olyitie 5 o BaiS el Asile Calisee lais gD
dogr «lodd g ¢ Sloyd lodd 310 i jlae Pluw
e 5o sl Eonilacme JUE 53 (55 onlie &

)l ol l_J .)9.4;) o)l_m‘ UT & U‘nya &5 L;as.) m
Sds (63w (g5lw ol osdalool adsl Jio Juloo
3 Jslge odolcunsas (g pmds (g )lilo Jho ol ol
L0 J_ALC 9.) P o Cja_»: 2 JJ‘OM‘-SJU_)M Cja») dw
5 opld Glaldl Joli sdos ol o oa b olwlis
d‘)l-’ J_nl.c 90 O_.{I A G_w)la.m d).sJug,JM
Al (Suoly )08 (9 5iaS g 3585 )8 oy il

9 b Olidos s Ly pols 3400 mols pgd iy
Pyl b g Olyde 5 ld glie pp amd oo (LS
a5 Slelbl Glagiun il )k 4
UP—a> D e ired .J._ISL;o S8 "JLO)'Lw Jj d)l*.’.lz,’.
Sl L il 3855 gl e jlas (521l
4 as ))‘.) UJIW (Y"‘\) Uyo 9 (Y'\Y) ‘5_.«)):] 9 Uyo



¥ WA b Jol ojlosd o Jlo ()lul drwgs 9 Con slaxe (bjg0] (cole dolillad

9030 513 Lialesl 3590 1y 5uios oyl ) pwens _Ulg5 300
duuﬁ” )"I odlaw! L |) Jlxgl 64;5%9]91 9 ]oLy")l (e
Ables gy ()50

References
Badri Ahmadi, H., Hashemi Petrudi, S. H. and
Wang, X. (2016). Integrating

sustainability into supplier selection with
an analytical hierarchy process and
improved grey relational analysis: a case
of the telecom industry. The International
Journal of Advanced Manufacturing
Technology. 90(12), 2413-2427.

Baggia, A., Brezavséek, A., Maletic, M.,
Sparl, P., Raharjo, H. and Znidarsi¢, A.
(2016). Awareness and Attitude Towards
Green are in Slovenian Enterprises.
Organizacija, 49(1), 15-27

Bai, C. and Sarkis, J. (2010). Integrating
sustainability into supplier selection with a
grey system and rough set methodologies.
International  Journal of  Production
Economics, 124(1), 252-264.

Bai, C. and Sarkis, J. (2013). Green
information technology strategic
justification and evaluation. Information
Systems Frontiers, 15(5), 831-847.

Borgonovi, E. and Compagni, A. (2013).
Sustaining Universal Health Coverage:
The Interaction of Social, Political, and
Economic Sustainability. Value in Health,
16(1), 34-38.

Braa, J., Monteiro, E. and Sahay, S. (2004).
Networks of Action: Sustainable Health
Information Systems across Developing
Countries. MIS Quarterly, 28(3), 337-362.

Brosch, T., Sander, D. and Clément, F.
(2016). Handbook of Value: Perspectives
from Economics, Neuroscience,
Philosophy, Psychology, and Sociology.
Oxford University Press.

Buchalcevova, A. (2016). Analysis of the
management of business informatics
framework from the green ICT viewpoint.

Sl s cege o sl Slelbl glagsi www

L as 550 druogs Lz 4o S Clidios 4l
OLo)' ) ‘_’)L{o PR v L'),{‘ 5 o.)..:&djlﬂ L;Lm\é.]‘ya d)ﬁf)lﬁ\g

International Journal of Information
Technology and Management, 15(1), 41.

Buchalcevova, A. and Gala, L. (2013). Green
ICT drivers and inhibitors perceived by the
Czech SMEs. Journal of Systems
Integration, 4(2), 43-49.

Cagnin, C. H., Loveridge, D. and Butler, J.
(2005). Information architecture to enable
business sustainability. Citeseer, 1-21.

Cai, S., Chen, X. and Bose, I. (2013).
Exploring the role of IT for environmental
sustainability in China: An empirical
analysis.  International ~ Journal  of
Production Economics, 146(2), 491-500.

Chen, A. J., Watson, R. T., Boudreau, M.-C.
and Karahanna, E. (2011). An Institutional
Perspective on the Adoption of Green IS &
IT. Australasian Journal of Information
Systems, 17(1), 5-27

Chofreh, A. G., Goni, F. A., Shaharoun, A.
M., Ismail, S. and Klemes, J. J. (2014).
Sustainable enterprise resource planning:
imperatives and research directions.
Journal of Cleaner Production, 71, 139—
147.

Chowdhury, G. (2012). An agenda for green
information retrieval research.
Information Processing & Management,
48(6), 1067-1077.

Chugh, R., Wibowo, S. and Grandhi, S.
(2016).  Environmentally  sustainable
Information and Communication
Technology usage: awareness and
practices of Indian Information and
Communication Technology professionals.
Journal of Cleaner Production, 131, 435-
446.

Esfahani, M. D., Nilashi, M., Rahman, A. A.,
Ghapanchi, A. H. and Zakaria, N. H.
(2015). Psychological Factors Influencing



weSlye )3 sl Sl ot 3551 1 5o (ugjlame Jolse Jilo 1)) e 9 (g3l AR

the Managers’ Intention to Adopt Green
IS:: A Review-Based Comprehensive
Framework and Ranking the Factors.
International Journal of Strategic Decision
Sciences, 6(2), 28-56.

Faisal, T., Rahman, Z. and Qureshi, M. N.
(2011). Analysis of interaction among the
barriers to total quality management
implementation using interpretive
structural modeling approach.
Benchmarking: An International Journal,
18(4), 563-587.

Frondel, M., Horbach, J. and Rennings, K.
(2008). What triggers environmental
management and innovation? Empirical
evidence for Germany. Ecological
Economics, 66(1), 153-160.

Gholami, R., Molla, A., Goswami, S. and
Brewster, C. (2017). Green information
systems use in social enterprise: the case
of a community-led eco-localization
website in the West Midlands region of the
UK. Information Systems Frontiers,
19(88), 1-17.

Gholami, R., Sulaiman, A. B., Ramayah, T.
and Molla, A. (2013). Senior managers’
perception on green information systems
(IS)  adoption and  environmental
performance: Results from a field survey.
Information & Management, 50(7), 431-
438.

Goh, C. Y. and Marimuthu, M. (2016). The
Path towards Healthcare Sustainability:
The Role of Organisational Commitment.
Procedia - Social and Behavioral Sciences,
224, 587-592.

Harris, J. M. (2000). Basic principles of
sustainable development. G-DAE Working
Papers, Economic Theory, (pp. 1-24).
Tufts University: The Global Development
and Environment Institute (G-DAE).

Ikeme, J. (2003). Equity, environmental
justice, and sustainability: incomplete
approaches to climate change politics.
Global Environmental Change, 13(3), 195—
206.

Kimaro, H. and Nhampossa, J. (2007). The
challenges of sustainability of health

information  systems in  developing
countries: comparative case studies of
Mozambique and Tanzania. Journal of
Health  Informatics in  Developing
Countries, 1(1), 1-10

Li, D., Huang, M., Ren, S., Chen, X. and
Ning, L. (2016). Environmental
Legitimacy, Green Innovation, and
Corporate Carbon Disclosure: Evidence
from CDP China 100. Journal of Business
Ethics, 1-16.

Li, J., He, H., Liu, H. and Su, C. (2015).
Consumer Responses to Corporate
Environmental Actions in China: An
Environmental Legitimacy Perspective.
Journal of Business Ethics 143(3), 589-
602.

Malhotra, A., Melville, N. P. and Watson, R.
T. (2010). Information systems and
environmental sustainability. MIS
Quarterly, 24(2), 429-30.

Marnewick, C. (2017). Information system
project's sustainability capability levels.
International Journal of Project
Management, 52(3), 92-102.

Martens, M. L. and Carvalho, M. M. (2016).
Key factors of sustainability in project
management context: A survey exploring
the project managers’  perspective.
International Journal of Project
Management, 35(6), 1151-1166

Maruster, L., Faber, N. R. and Peters, K.
(2008). Sustainable information systems: a
knowledge perspective. Journal of Systems
and Information Technology, 10(3), 218-
231.

Mathiyazhagan, K., Govindan, K.,
NoorulHag, A. and Geng, Y. (2013). An
ISM approach for the barrier analysis in

implementing  green  supply chain
management.  Journal  of  Cleaner
Production, 47, 283-297.

McGain, F. and Naylor, C. (2014).

Environmental sustainability in hospitals —
a systematic review and research agenda.
Journal of Health Services Research &
Policy, 19(4), 245-252.



A WA b Jol ojlosd o Jlo ()lul drwgs 9 Con slaxe (bjg0] (cole dolillad

Meacham, J., Toms, L., Green, K. W. and
Bhadauria, V. S. (2013). Impact of
information sharing and green information
systems. Management Research Review,
36(5), 478-494.

Mohai, P., Pellow, D. and Roberts, J. T.
(2009). Environmental Justice. Annual
Review of Environment and Resources,
34(1), 405-430.

Molla, A. (2009). The extent of Green IT
adoption and its driving and inhibiting
factors: An exploratory study. Journal of
Information Science and Technology, 6(4),
1-21.

Molla, A. and Abareshi, A. (2012).
Organizational green motivations for
information technology: an empirical
study. Journal of Computer Information
Systems, 52(3), 92-102.

Murugesan, S. and Gangadharan, G. R. (Eds).
(2012). Harnessing green IT: principles
and practices (1. ed). Chichester: Wiley.

Nanath, K. and Pillai, R. (2012). A
Sustainability Model of Green |IT
Initiatives. In ICIS 2012 Proceedings (pp.
1-22). Orlando: aisle.

Nascimento, G., Araujo, C. A. S. and Alves,
L. A. (2017). Corporate sustainability
practices in accredited Brazilian hospitals:
a degree-of-maturity assessment of the
environmental dimension. Revista De
Administracéo, 52(1), 26-35.

Nazari, G. and Karim, H. (2012). Green IT
adoption: The impact of IT on the
environment: A case study on Green IT
adoption and  underlying  factors
influencing it. In 2012 Proceedings of 17th
Conference  on Electrical Power
Distribution (pp. 1-7).

Nedbal, D., Wetzlinger, W., Auinger, A. and
Wagner, G. (2011). Sustainable IS
Initialization Through Outsourcing: A
Theory-Based Approach. In AMCIS. (pp.
1-10). Detroit, Michigan: semantic
scholar.

Nishant, R., Teo, T. S. H. and Goh, M.
(2013). Sustainable Information Systems:

Does It Matter? In PACIS Proceedings
(pp. 1-16). Asia Pacific region: aisle.

Nowduri, S. and Dba, S. A.-D. (2012).
Management Information Systems and Its
Support to Sustainable Small and Medium
Enterprises. International Journal of
Business and Management, 7(19), 125-131

Panamanian, V. and Linnanen, L. (2002).
Management of corporate responsibility
towards sustainability: triple bottom line
approach. Oikos Ph.D. Summer Academy.

Pasqualini Blass, A., da Costa, S. E. G., de
Lima, E. P. and Borges, L. A. (2017).
Measuring environmental performance in
hospitals: A practical approach. Journal of
Cleaner Production, 142, 279-289.

Pasqualini Blass, A., Gouvea da Costa, S. E.,
Pinheiro de Lima, E. and Borges, L. A.
(2016). Measuring environmental
performance in hospitals: a framework
and  process. Measuring  Business
Excellence, 20(2), 52—-64.

Pisters, P., Bien, B., Dankner, S., Rubinstein,
E. and Sheriff, F. (2017). Supporting
hospital  renewal through strategic
environmental sustainability programs.
Healthcare Management Forum, 30(2), 1-
5.

Russo, M. V. and Fouts, P. A. (1997). A
Resource-Based Perspective on Corporate
Environmental Performance and
Profitability. Academy of Management
Journal, 40(3), 534-559.

Schmidt, N.-H., Erek, K., Kolbe, L. M. and

Zarnekow, R. (2009). Sustainable
Information Systems Management.
Business &  Information  Systems

Engineering, 1(5), 400-402.

Seok, H., Nof, S. Y. and Filip, F. G. (2012).
Sustainability decision support system
based on collaborative control theory.
Annual Reviews in Control, 36(1), 85-100.

Simmonds, D. and Bhattacherjee, A. (2014).
Green IT adoption and sustainable value
creation. In AMCIS 2014 Proceedings (pp.
1-16). Savannah: aisle.



weSlye )3 sl Sl ot 3551 1 5o (ugjlame Jolse Jilo 1)) e 9 (g3l WY

Simmonds, D. M. (2015). Information
Technology and  Sustainability:  An
Empirical Study of the Value of the
Building  Automation  System.  The
University of South Florida.

Standing, C. and Jackson, P. (2007). An
approach to sustainability for information
systems. Journal of Systems and
Information Technology, 9(2), 167-176.

Truex, D., Olsson, L., Lindblad-Gidlund, K.,
Sefyrin, J., Larsson, A., Nilsson, O.,
Anderson, K., et al. (2011). Position
Statement: Sustainable Information and
Information Systems (SIIS). In Governance
and Sustainability in Information Systems.
Managing the Transfer and Diffusion of IT
(pp.  306-309).  Springer, Berlin,
Heidelberg.

Yang, Z., Kankanhalli, A., Ng, B.-Y. and

Lim, J. T. Y. (2013). Analyzing the
enabling factors for the organizational
decision to adopt healthcare information
systems. Decision Support Systems, 55(3),
764-776.

Yew, M. H. and Cooper, V. (2014). An
Exploratory Study of the Intention to Use
Information Systems to Manage Electricity
Consumption: A Theme Analysis of
Influencing Factors. ACIS (pp. 1-10).
Presented at the 25th Australasian
Conference on Information Systems,
Auckland, New Zealand: ACIS.

Zhu, Q. and Geng, Y. (2013). Drivers and
barriers of extended supply chain practices
for energy saving and emission reduction
among Chinese manufacturers. Journal of
Cleaner Production, 40, 6-12.



