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Abstract

Information technology (IT) capability can be admptby organisations to improve their
environmental performance in order to meet enviremial regulations, improve their

profitability and enhance their competitive positim the market place. The purpose of this
research is to develop a IT capability model thabrporates IT infrastructure quality and the
competence of IT human resources, which can be bgedrganisations to support the
digitalisation of their business processes and ldpuheir environmental IT competencies in
order to improve their environmental performance tive Indonesian Information and

Communication Technology (ICT) industry.

The study begins by establishing a definition & tklationship between IT capability and
environmental performance, based on previous stuassociated with IT capabilities and
environmental performance, to develop a proposachdivork. The resource-based view
(RBV) and natural RBV are used in this study aotegcal foundations for understanding
how IT capabilities can influence the improvemerit emvironmental performance in

organisations. The results of the literature revéhwew that there are five variables used in
developing the model. These are: IT infrastructywality; IT human resources competence;
the digitalisation of business processes; envirorialdT competence; and environmental

performance.

This is followed by an analysis of employee surdeya that was collected through a drop-
and-collect method in a number of Indonesian ICJaarsations. The data obtained from the
survey was screened for missing values, normalityijers, linearity, common method bias
and non-response bias. The objective was to aheidailure of the model estimation and the

crashing of fitting programs. Furthermore, the di#i of the model was tested by exploratory



factor analysis, confirmatory factor analysis intthg congeneric factor analysis, multifactor

analysis and full model measurement, and strucegqaation modelling.

The survey findings reveal that IT capability isréical ability of an organisation to be used
for developing business process digitisation andrenmental IT competence. The results
also indicate that business process digitisatiod anvironmental IT competence are
positively associated with the environmental perfance of organisations. A new model of
IT capability constitutes an original contributiom the information systems (IS) literature,
especially in the area of the relationship betwdeoapability, business process digitisation,

environmental IT competence and environmental perdnce.

These findings show that this study makes an algiontribution to the IS literature through
its development and validation of the research rhadd its accompanying measurement
instrument. The conception, hypotheses, analysi statistical findings of this study
represent an important improvement of the theaktaundations, IS and IT capabilities, and
the use of IT capabilities in developing countriieTresearch also makes recommendations to
the IT managers of Indonesian ICT organisationsuailtow to improve environmental

performance successfully.
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Chapter 1
Introduction

This thesis is an investigation of the relationsbgween Information Technology (IT) and
organisational environment performance to bettedewstand the critical factors of IT
capability that influence the improvement of enmimental performance based on the
perceptions of IT users. The context of this stisdyT capability in information technology
and communication (ICT) organisations within Indsiae This study utilises a survey as the
research methodology. The respondents to the sucesgisted of IT managers from

Indonesian ICT organisations.

1.1 Background

Organisations are increasingly concerned aboutetdronmental performance of their
operations in today’s competitive environment. Tisidbecause effectively improving their
environmental performance can help the organisdtomeet environmental regulation and
compliance standards, improve organisational @bility, provide the organisation with
business opportunities and improve the competipesition of the organisation in the
marketplace (Adela, Marie-Claude & Richard 2008n&d & Roth 2000). As a result,
organisations have been implementing specific pdi@and strategies for improving their

environmental performance.

There are many approaches and techniques thatgamisation can use to improve their
environmental performance, including the adoptiof information technology (IT)
(Boudreau, MC, Chen & Huber 2008; Mingay 2007; $pek 2010; Tippins & Sohi 2003;
Tornatzky, Fleischer & Chakrabarti 1990; Xiaoxiaggt & Brian 2012). Mingay (2007), for
example, shows that organisations can use IT toifgigntly reduce the carbon dioxide

emissions from their business operations. Sayeéds#h(2008) argue that organisations can



improve their environmental performance througreeifely managing their IT resources.
Dao et al. (2011) state that organisations cancedtheir energy consumption through using
digitised documents and automating different bussractivities. These studies show that IT
is being developed and used as a capability in nisgdons for improving their

environmental performance (Melville 2010; Molla 3)0

IT capability is the ability of an organisation &ffectively and efficiently utilise its IT
resources for improving its organisational perfams® including its environmental
performance (Boudreau, MC, Chen & Huber 2008).ah de approached from different
perspectives including IT infrastructure, IT humasources and IT management (Bharadwaj
2000; Kettinger et al. 1994; Lee, Trauth & FarwEl95; Molla, Cooper & Pittayachawan
2009). Kettinger et al. (1994), for example, ardhat IT capability is the ability of an
organisation to use IT infrastructure for achievoampetitive advantages. Lee, Trauth and
Farwell (1995) state that IT capability is the ongational ability to effectively manage
organisational operations through effective usdTohuman resources. Bharadwaj (2000)
shows that IT capability is the organisational ipthat is created by the interaction between
IT infrastructure, IT human resources and IT infalegy assets in an organisation for
improving its organisational performance. Tippimsl &ohi (2003) argue that IT capability is
the ability of an organisation to use IT resourm@smproving its performance. Jiao, Chang
and Lu (2008) state that IT capability determingdl D infrastructure, IT human resources
and IT management can be used for improving org#nigl performance. In this study, IT
capability is defined as the ability of an orgatimato utilise its IT resources for enhancing

its performance, including its environmental periance.

There is much research on the role of IT in impngvenvironmental performance (Adela,
Marie-Claude & Richard 2008; Daly & Butler 2009; Mg Grant & Singh 2009; Sayeed &

Gill 2008). Sayeed and Gill (2008), for exampleplexe the use of the ‘green’ capability of



IT infrastructure in organisations for reducing ithenergy consumption and meeting
environmental regulations. Adela, Marie-Claude &nchard (2008) argue that the use of IT
infrastructure in an organisation can facilitatesi;nmentally friendly operations through
informing, automating and transforming businessrafens. Molla (2008) examines the role
of IT including infrastructure, IT human resourc® IT management in organisations for
improving their environment performance. Daly andl& (2009) state that the design of IT
infrastructure in an organisation, which is usuafiffuenced by regulative, normative and
cultural-cognitive forces, can affect organisatiogr@ergy efficiency. Benitez-Amado, Perez-
Arostegui and Tamayo-Torres (2010) argue thatsinidj IT human resources can improve
organisational environmental performance. Thesalietu show that the use of IT in

organisations as an organisational capability ogrove their environmental performance.

The ICT industry is one of the main industriesnddnesia. It provides the Indonesian people
and society with various IT-related services inagigdcomputer, internet and communication
services. The ICT industry has made a significamitribution to the Indonesian economy,
exemplified by its contribution to the National GsoDomestic Product (GDP) at 30.41% in
2008 (Ministry of Telecommunication and Informatig809). With stimulating policy and
strategy from the Indonesian government, the IGlustry is being developed rapidly. This
can be demonstrated by the growth of ICT orgarmisatin Indonesia from one organisation
to thirteen organisations in 2008. Overall, theomekia ICT industry is playing a significant

role in the development of the Indonesian economy.

With the rapid development of the ICT industry mdbnesia, there is an increasing need for
improving the environmental performance of ICT arigations (Ministry of Communication
and Informatics 2010). In fact, many Indonesian k&@anisations have started to use IT for
mitigating the impact of their business operatiams the environment. For example, PT

Indosat Indonesia, one of the leading ICT orgaimisat has implemented a ‘green office’



strategy in an effort to reduce its energy consiwnghrough IT, such as video conferencing
technologies, and mobile networks and devices (fibdat 2010). PT Telkom Indonesia.tbk
(Telkom Indonesia) has also adopted green orgamisagtrategies for addressing the
environmental concerns of its stakeholders (Dwiri2810). For example, ‘greening office’

is one of the Go Green programs which are beingtadoto encourage internal and external
stakeholders to replace paper-based documentgligital documents. While Indonesian ICT
organisations have started to implement strateglypaticy to improve their environmental

performance, how effectively these organisationganise their IT for improving their

environmental performance is not clear. To addrémss issue, this study attempts to
investigate the relationship between IT capabitityd environmental performance in the

Indonesian ICT industry.

1.2 Significance of the research

There are four reasons to investigate the reldtiprizetween IT capability and environmental
performance. First, there is increasing recognitanthe importance of improving the
environmental performance of an organisation to sbhecess and even survival of the
organisation in today’'s competitive market. This lecause effectively improving
environmental performance not only helps orgarosatito meet environmental regulations,
stakeholder requirements and compliance standautsglso helps organisations to improve
their profitability, provide business opportunitiaad improve their competitive position in

the market environment (Adela, Marie-Claude & Rich2008; Bansal & Roth 2000).

Second, Indonesia is the fourth largest counthénworld, with a population of 260 million
distributed across 3667 islands, 33 provinces, fmaligions and more than 300 ethnic
groups. The ICT industry in Indonesia makes a &wmamt contribution to connecting the
Indonesian people together. It is playing a critrcde in the development of the Indonesian

economy. It has a huge potential market in Ind@e$his can be demonstrated by the



number of customers of the communication indusivitich has reached more than 190
million subscribers in 13 telecommunication orgatians. The ICT industry provides many
facilities to support various activities includiggvernment and business operations based on

telecommunications technology.

Third, the Indonesian government through the Ind@néinistry of Communication and
Informatics has created a policy to encourage lad@m organisations to use IT for
improving their environmental performance (Ministoy Communication and Informatics
2010). Many ICT organisations have implemented ploicy in their business practices. For
instance, PT. Indosat, a state-owned telecommuainsatcompany, has an e-procurement
strategy to support the procurement process inotiganisation (PT Indosat 2010). PT.
Excelkomindo employs email as an alternative téa@pbilling statements for its customers
for cost saving as well as creating a cleaner,rgmeand more sustainable environment (PT
XL Axiata Tbk 2010). PT. Bakrie Telecom has a ‘gre#fice’ strategy which focuses on the
use of IT for reducing paper usage, encouraging@mps to recycle paper, recycling paper
and printer cartridges and saving electricity. detkindonesia, one of the government-owned
companies, has implemented some programs andgmtiisupport government programs in
order to improve its environmental performance (Rilekomunikasi 2010). For instance,
Telkom Indonesia provides cloud computing servifigstheir customers as well as their
business operations. The other program is ‘greddibg’, which is used as a solution in the
efficient use of resources and energy for improvelyironmental performance. Such
buildings use IT for automated operation of thdding, and defining rule and tasks for using

energy building to realise efficient energy constiomp

Fourth, while there has been an increase in the aiséT capability for improving
environmental performance in the Indonesian ICTustd;, how effective the use of IT has

been for improving the environmental performancettedse organisations is unclear. In



particular, how and to what extent IT is used ia thdustry for improving environmental
performance have not been studied so far. This usecahere is little research that
investigates the role of IT in improving environmanperformance in the Indonesian
telecommunications industry. To address this istus,study attempts to investigate how IT
capability is used for improving environmental penhance in the Indonesian
telecommunications industry. To facilitate inveatigg the relationship between IT
capability and organisational environmental perfance in the Indonesian ICT industry,

several research objectives and questions are fateaiin the following.

1.3 Research aims and objectives

Given the need to develop a better theoretical énmark to understand how IT capability is
used to improve environmental performance, the rpampose of this study is to develop a
research framework that can serve as a basis tersmadd the relationship between IT
capability and environmental performance in theolmesian ICT industry. Furthermore, the
framework is utilised to understand how IT cap#&pilleads to the improvement of
environmental performance and the critical IT calgads for improving environmental
performance in an organisation. Drawing from pasearch, the development of the research
framework is based on the resource-based view @z 2000; Molla et al. 2008; Molla,
Cooper & Pittayachawan 2009). The resource-basew wonsiders organisations to be
heterogeneous packages of the resources that baabilities and characteristics to predict
organisational success (Barney 1991; Bharadwaj )2@00m this perspective, resources can
be seen as the basis of the capabilities to gaihnaaintain competitive advantage in the
competitive business environment. Extending theissvs/ to the use of IT capability in
improving environmental performance, IT capabititrepresent the ability of an organisation

to effectively and efficiently use IT resources iimproving environmental performance.

Based on these premises, the specific objectivisiofesearch are defined as follows:



« To examine the factors dfl infrastructure quality which affectbusiness process
digitisation andenvironmental IT competence

« To examine the factors dif human resources competencewvhich affect business
process digitisationandenvironmental IT competence

* To examine the factors djusiness process digitisatiorwhich affectenvironmental
performance andenvironmental IT competence

* To examine the factors @nvironmental IT competencewhich affectenvironmental
performance.

1.4 Research questions

To achieve the objectives of the study as givervapthhe main research question in this study
is formulated as follows:

What are theritical factors of IT capabilities for improving environmental performance in

the Indonesian ICT industry?

To answer this question, several subsidiary quesiioe as follows:
* What are the factors ofT infrastructure quality which affect business process
digitisation andenvironmental IT competencen the Indonesian ICT industry?

* What are the factors ¢T human resources competenc&hich affectbusiness process
digitisation andenvironmental IT competencen the Indonesian ICT industry?

* What are the factors djusiness process digitisatioron environmental performance
andenvironmental IT competencen the Indonesian ICT industry?

* What are the factors agnvironmental IT competencewhich affectenvironmental
performancein the Indonesian ICT industry?

1.5 Research methodology

To adequately answer the research questions alogeiantitative method is adopted to
investigate the relationship between IT capabilapd organisational environmental

performance in the Indonesian ICT industry.

The quantitative method in this study involves gsansurvey of the targeted population in the
Indonesian ICT industry. To ensure the validity aelibbility of the research findings, three

steps are followed in this study. First, an initiplestionnaire was developed based on the



conceptual model developed from a comprehensiveewewf the related literature. The
developed questionnaire was reviewed by senioreamag at the university. The reviewed
questionnaire was further pilot-tested by severahagers from the Indonesian ICT industry
to ensure that it was understandable and answer&mally, the questionnaire was

distributed to selected managers in Indonesiandfgnisations.

The participants in the survey were selected framdohesian ICT organisations. In
determining the size of the sample population, tspecific rationales were followed,
including (a) the size of the sample should be tgrethan or equal to 50+8m (m is the
number of independent variables) in the proposedeotual model (Green 1991); and (b) the
research findings should be generalisable witheespo the ratio between the number of
observations and the number of independent vasgblair 1995). With these guidelines, the

sample size of this study was determined at ar@#@dparticipants.

The participants were selected from Indonesian Wdanisations by the adoption of a
clustering approach. Clustering was based on tg®nms where the ICT organisations are
located and meant that the region with the largastber of ICT organisations received the
greatest number of questionnaires. Specificallyg throvince that had the most ICT

organisations had more participants in the survey.

There are currently 1265 ICT organisations in Irefa. The distribution of the questionnaire
to individual ICT organisations was carried out endhe guidance of the Ministry of

Telecommunication and Informatics and the Ministfyrade of the Republic of Indonesia.

1.6 Outline of the thesis

This thesis is structured into seven chapters. t&hdpis divided into seven sections, namely,
background, motivation for the research, reseabjbctives and research questions, research

methodology and outline of the thesis. The backggoaf the research is a comprehensive



overview of this study. The motivation is focusedthe rationale for the study. The research
objectives and questions are about the scope aoddbdes in the study. The research
methodology explains how the data was gathereceaplbres the hypotheses in the research.

The thesis outline provides the structure of thet

Chapter 2 briefly describes an overall view of théonesian ICT industry. Furthermore, this
chapter reviews the Indonesian ICT industry scenapecifically the development issues
and involvement of computer and communication tetigy. This chapter consists of five

sections. The first section is the introductionct®m 2.2 discusses the development of
Indonesian telecommunications organisations. Sec#@® provides information about IT

organisations and their development in the busimessronment. Section 2.4 presents a
discussion of internet service providers. Sectidncdvers Indonesian government plans for

the ICT industry. Section 2.6 provides a summarthsf chapter.

Chapter 3 provides a comprehensive review of tlzee literature, covering both theoretical
and empirical research pertinent to the study ¢ives, drawing from resource-based view
theories, IT capability for improving environmengarformance and empirical research. This
chapter provides a strong foundation for facilitgtthe development of conceptual models
and methodologies for this study. Relevant theasiesd model identified from the literature

review provided guidelines for developing this cieap

Chapter 4 presents the conceptual framework andthgpis development used to describe
the critical factors for the improvement of envinoental performance in the Indonesian ICT
industry. The chapter covers a discussion regaridavg the conceptual framework has been
developed based on the literature review. It alswiges the theoretical background that is
adopted as the lens for investigating the relalignbetween IT capability and environmental

performance. The last section presents a summahgeathapter.



In Chapter 5, the methodology used to gather the alad explore the research hypotheses is
discussed. The chapter covers arguments and dexisegarding epistemological choice, the
research basic approach, sample design, instrudem@lopment, and data collection and

analysis procedures.

Following this, Chapter 6 discusses the data exatioin and preparation. It examines the
data for missing values, outliers, departure frammmality, and non-respondents and common
method bias, and discusses the remedial steps taketcordance with recommended

procedures. The chapter also provides a brief gsnr of the respondent demographics.

Chapter 7 provides the data analysis and the dismu®f the statistical findings with the

purpose of interpreting the statistical resultsnétkes a significant contribution by presenting
an analysis of the descriptive data and examiriiegunidimensionality of the model through
a confirmatory factor analysis approach. This chaparther presents the analysis of the
structural model using structural equation modgll®EM). It is aimed at answering the

research questions and validating the hypotheses.

Chapter 8 presents the interpretations and dismussi the findings from the statistical
analysis in the previous chapter. The discussiostrisctured to acknowledge the research
objectives and hypotheses developed in Chaptehi3. dhapter explains the creation of IT
capability for this study and reports the impactief use of each IT capability for improving
environmental performance in organisations. The #estion summarises the use of IT
capability for improving organisational environmanperformance in the Indonesian ICT

industry.

Chapter 9 gives a final summary of the thesis wihclusions, implications, limitations and
recommendation for further research. The conclssiofh the research are based on the

research findings explained in the previous chapléris chapter also discusses the
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conclusions based on the research hypothesessbarch model and the research questions.
The theoretical and practical implications of tlesearch findings are described in the last

section of this chapter.

1.7 Summary

This chapter has argued that the use of IT capabdisignificant for the Indonesian ICT
industry in order to improve its environmental pemiance. This is because effective
environmental performance improvement can assigarosations to meet environmental
regulation and compliance standards, improve m@biity, provide organisations with
business opportunities and improve their competipesition in the marketplace. Following
this, the approach and assumptions, significandkeo$tudy and expected contributions were
outlined. The next chapter presents a literatwiweconcerning the use of IT capability and

environmental performance.

11



Chapter 2
The Indonesian information communication technologyndustry

2.1 Introduction

The information and communication technology (IGmylustry is one of the important
industrial sectors in Indonesia. It consists of Hardware and peripheral IT,
telecommunications and internet service providbtmistry of Industry 2014). This chapter
describes an overall view of the Indonesian ICTustdy. Furthermore, this chapter reviews
the Indonesian ICT industry scenario, specifictily development issues and involvement of

computer and communication technology.

This chapter consists of five sections. The firstt®n is the introduction. Section 2.2
discusses the development of Indonesian teleconuation organisations. Section 2.3
provides information about IT organisations andirthéevelopment in the business
environment. Section 2.4 presents a discussiomiafrniet service providers. Section 2.5
covers Indonesian government plans for the ICT shgu Section 2.6 provides a summary of

this chapter.

2.2 The telecommunications organisations

Indonesia is one of the largest countries in theldyavith a great potential market for the

ICT industry (Ministry of Industry 2014). This cése demonstrated from geographic and
business viewpoints. From the geographic perspectidonesia has 17,508 islands, 5400
square kilometres and a population of 237 millibhis means that ICT organisations have a
significant role as facilitators in providing te@omunications and internet services, IT
products (e.g. software and hardware) and IT sesvior business operations. For example,
IT infrastructure has a role linking locations aeas in order to reduce transportation and

logistics costs. The use of IT infrastructure caapriove organisational profitability and the
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competitive position of organisations in the mapkaate (Ministry of Telecommunication and
Informatics 2011). As a result, the ICT industryrge of the important industries for business

operations as well as Indonesia’s economic growth.

The ICT industry is one of the main industriesmaddnesia and the fastest growing industry
in the world, and can help the Indonesian goverrrteprovide communication services as
well as IT infrastructure (Ministry of Industry 2P Based on the Ministry of
Communication and Informatics of Indonesia, thisluistry consists of communications
organisations and IT organisations. The commurdnatiorganisations are a group of
organisations that provide communications and m&eservices to connect people together.
The IT organisations are a group of organisatibas provide and sell IT products, including

hardware, software and computer networking, tdrldenesian people and society.

From the business viewpoint, the ICT industry hasdena significant contribution to the
Indonesian economy at 30.41% in 2008. It can berde=i by (1) the number of customers
of telecommunications organisations having readamede than 200 million subscribers in
eight organisations; (2) the number of internetrageving reached more than 45 million;
and (3) the volume of ICT business (including comiuation and IT equipment) having

reached $30 billion in 2009.

The ICT industry also has a significant role inistssg the different types of Indonesian
organisations to improve their performance. Fomngpla, Wardina (2002) argues that the ICT
industry can help the education sector to impréewéransfer of knowledge through providing
internet access and e-learning systems. The MynigtiTelecommunication and Informatics
(2011) investigated the role of ICT organisationsimproving the performance of local
government. Their study showed that ICT organisatioave a significant role in developing

e-government by providing 24-hour services to ti@ohesian people. Furthermore, ICT can
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be used for monitoring and guiding implementatidrgovernment policies, such as public
service policies that are assisted by the Natibrfarmation System (SISFONAS) in order to
improve public services performance. Fathoni (20d@ues that ICT organisations provide
technology and information that can help to impralie quality of life in rural areas in
Indonesia; this finding shows that there is a sigant role for ICT organisations as a third
party in facilitating e-commerce, life tools sees; and training of trainers for people who
live in rural areas in order to improve the quabfytheir lives. Based on the findings of the
prior research above, ICT organisations have afggnt role in helping other businesses to
improve their business performance. Thereforegetiea need for the Indonesian government

to develop and provide telecommunications seniices! Indonesian people.

The Indonesian ICT industry was started by progditelecommunications services
dominated by PT. Telekomukasi Indonesia (PT.Telk@®)one of the state government
organisations in the ICT industry. The dominancePdi Telkom in telecommunications
services has existed since the independence ofnésiln It encompasses many
telecommunications services including basic wireteghone services (PSTN), internet,
wireless telephone, satellite, multimedia, inteioral telephony, etc. Furthermore, PT.
Telkom also has subsidiary organisations that pieeiellular communications and products

(Arif & David 2010).

In 1998, the Indonesian government established va teéecommunications organisation
called PT. Indosat, which was based on the Teleaomization Act No. 3/1989. Therefore,
there was a deal regarding the allocation of sesvibetween both telecommunications
organisations. The international telecommunicaticsexvices which were previously
dominated by PT Indosat then became a duoply bssiservice between PT. Indosat and PT.

Satelindo, a subsidiary organisation of PT. IndoBaimestic telecommunications services
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that were dominated by PT. Telkom were then categdrinto seven areas, five operated by

private telecommunication organisations that caltabed with PT. Telkom.

In 1999, Indonesia introduced a requirement for uret competition between

telecommunication organisations. Therefore, the ohedian government passed the
Telecommunication Act No. 36/1999, which gives &ddal three points of

telecommunications services, including network [miow, telecommunications service
provision and special telecommunications servidgssed on this law scheme, national
telecommunications services are operated by Tel&adh international telecommunications
services are operated by PT. Indosat. Privatedaleaunications organisations may operate
non-basic telecommunications service and teleconwations services in collaboration with

PT. TELKOM and PT. Indosat, based on Rule No. 83199

The Telecommunication Act No. 36/1999 system isvkmas the ICT blueprint of 1999.
Briefly, the blueprint was expected to encourageodgamarket competition in the
telecommunications business environment. Furtheemahis law facilitates private
telecommunications organisations to have the oppiyt to compete not only in the
telecommunications business but also in businessiging internet, multimedia and
information products. Through the years, many rajoms, laws and rule have also been
created to revise and complete the whole systenardier to bring many advantages for

people and society and to improve the servicedjtg@and competitive prices.

With support by government through the Act No. 384, the number of Indonesian
telecommunications organisations is increasingaamsbe seen from the many investments in
the telecommunications sector. Table 2.1 providesnumber and list of telecommunications
providers based on their services. It shows thertetthas been an increase in the number of

telecommunications organisations from 79 in 20081 providers in 2011.
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Table 2.1 The number of telecommunications semprogiders

No. | The numbers of service providers 2008 2009 2010| 2011
1 Fixed-line service providers 64 86 91 94
2 Mobile communications service providers 15 17 17 | 17

Source: ICT white paper (2012)

Based on Table 2.1, the dramatic increase of tha&eu of telecommunications organisations
is in the fixed-line service providers from 64 i00B to 94 in 2011. This number can be
divided into four services including local fixedndis, closed fixed lines, long-distance
connection fixed lines and international connecfi@red lines. The highest increase was for
closed fixed-line operators, which rose by 6.992010 after the previous year increasing by
31.8%. Local fixed-line operators increased by 4.36r fixed lines of long-distance

connection and international connections, thisnwsncreased since 2008.

The number of mobile communications service praw@decreased from 15 to 17 providers.
This number is predicted to increase further bagedarket trends for using mobile phones
in Indonesia. There are 15 telecommunications perei in Indonesia and 8 of them operate
in mobile communications services. Based on Tal?e there has been an increase in the
number of telecommunications providers in the gaseral years. Furthermore, PT. Telkom

and PT. Indosat are still dominating by existinghree of the four communications services.

Table 2.2 The number of telecommunications orgaioiss

No. | The numbers of Providers Quantity
service
providers

1 Fixed-line service « PT. Telekomunikasi Indonesia
providers e PT. Indosat
« PT. Batam Bintan Telekomunikasi
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2 Wire-line service| « PT. Telekomunikasi Indonesia

providers e PT. Indosat

* PT. Bakrie Telecom

* PT. Mobile-8

2 Mobile ¢ PT. Telekomunikasi Indonesia

communications | « PT. Indosat

service providers| « PT. Excelkomindo

* PT. Mobile-8

« PT. Sampoerna telekomunikasi
Indonesia 8

e PT. Natrindo Telepon Seluler

* PT. Hutchison CP Telecommunicatio

* PT. Smart Telecom T

Source: Statistic data of Directorate General gt Rod Telecommunication (2009)

For mobile network organisations, there has beemam@ase in the number of organisations
since 2009, after increased significantly by 13.BP4orevious years. This is because the
implementation of mobile networks needs a significamvestment. Furthermore, there are
currently 8 telecommunication organisations of thisbile cellular network, quite a high

number. With intense competition allegedly for miebietwork operators, there may not be

many more additions.

In their role in the Indonesian economy, telecomitations organisations make a significant
contribution to GDP. According to Table 2.3, altgbuhe percentage of the development of
the telecommunications sector has declines, thetgrof the communication sector has been

higher rather for than the other sectors.

Table 2.3 The growth of business sectors (%)

No. Business sectors 2009 2010 2011 2012 2011
1 | Agriculture 3.98% 2.97% 3.38% 4.20% 3.549
2 Mining 4.44% 3.59% 1.68% 1.77% 1.34%
3 Manufacturing 2.16% 4.80% 6.14% 5.74% 5.569
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4 Electricity, gas and water ~ 14.29% 5.33% 4.82% 3%l 5.58%
5 Construction 7.07% 6.95% 6.65% 6.81% 6.57%
5 Hospitality 1.30% 8.66% 9.17% 8.21% 5.93%
6 Communications 23.61% 17.81% 12.64% 12.08% 12.02%
a. Post and 23.61% 17.81% 12.73% 12.179 12.02%
communication
b. Communication 23.61% 17.81% 12.73% 12.179 12.02%
support services

Source: Statistical data of Directorate Generd&tadt and Telecommunication (2013)

From the tables above, it is very clear that thesttmment of the telecommunications sector
has been higher rather than for the other sectéfisie GDP declined in 2012, the
communications sector grew the most and also relthe digits in 2013 at 12.8%. To
summarise, the telecommunications industry is gromant industry in assisting government
services and the business operations of organisataod has also made a significant

contribution to the GDP.

2.3 The IT organisations

Indonesia is the largest country and populatioBdath East Asia (ASEAN group). Indonesia
demand for IT products and services was worth upJ8%22.768 bn in 2012 and are
forecasted to increase to US$20.44 bn in 2015rfiatenal 2014). This is because there are
some fundamental drivers including low computergteation and growing affordability that
ensure the market remains firmly in positive groweglritory. Furthermore, growth in data

centres and other ICT infrastructure drives the @®dfor IT services as well.

The growth of IT product demand also within thedndsian government means that IT has
started to be utilised to develop e-governmentifigproving services to the society and
people. For example, in 2010 the Indonesian goventrstarted to introduce e-passports,
following in the footsteps of other South East As@untries including Singapore, Malaysia

and Thailand. The Law and Immigration Departmeahplto distribute 10,000 e-passports in
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the first stage in three main cities including JékaSemarang and Surabaya. Another
Indonesian government initiative is e-learning.sThiogram is aimed at education’s share of
local IT. It means that there is a need for IT prtd such as personal computers, which are

used to support the Indonesian school system (latenal 2011).

To describe the contribution of the IT sector te thdonesian economy, this research needs
to compare it with the other sectors including aglture, financial services etc. Data and
information about the IT sector has been obtaimech fgovernment institutions, the Ministry
of Trade, Ministry of Telecommunication and Infortiea, and Central Bureau of Statistics.
Figure 2.1 shows the percentage of IT organisatiorthe manufacturing sector. In 2006,
there were 444 IT organisations or 1.14% of the ufesturing sector. In 2007, the number of
IT organisations decreased slightly, but the pdegmn of the total manufacturing
organisations increased by 1.18%. Similarly, in&€@tere was a decline in the number of IT
organisations to 409 organisations, but the peaggnincreased to 1.20%. In 2009, the
number of IT organisations increased to 415 or %.26f the total manufacturing

organisations (Ministry of Telecommunication antbmatics 2011).
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Figure 2.1 The proportions of IT manufacturing sect
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2.4 Internet service providers

Internet service providers (ISP) are organisatitmst provide services for persons and
businesses in accessing, using and participatitigeimternet. These services include internet
access, internet transit, domain name registrateel)y hosting and collocation. Internet

access is defined as the connection of personapetars, mobile devices and computer
networks to the internet, enabling users to aco#ssnet services including email and the
World Wide Web through various technologies thé¢oé wide range of data signalling rates
(speed). Internet transit is the service of allayviretworks to cross or ‘transit’ a computer
network, usually to connect a smaller ISP to thegdea internet. A domain name is an

identification string that defines a realm and adstrative autonomy, authority or control on

the internet. It is formed by the rules and proceduof the domain name system. A
collocation centre is a type of data centre whegaipment, space and bandwidth are
available for rental to retail customers. This s@vprovides space, power, cooling and
physical security for the server, storage and netveguipment of other organisations, and
connects them to a variety of telecommunications agtwork ISPs with the minimum of

cost and complexity. Therefore, ISPs play a sigaiit role in connecting organisations to the

world.

In Indonesia, the internet was developed in mide1B9 academics and scientists who were
interested in computer technology and radio. Theydacted experiments and research in
university and government institutes related tedeimmunication technology, especially
computers and network. Therefore, the internett®xs part of process learning that aims to

share data and information effectively and effitdien

To provide the internet to the people and socidtg, Indonesian government through the

Directorate General of Post and Telecommunicateleased a permit to IndoNet, the first
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ISP in Indonesia. The dial-up technique was usednblpNet to connect to the internet
through the telephone line. Based on a report setkdy Directorate General of Post and
Telecommunication, there are now 146 licenced ISFPese ISPs help organisations to
interact and communicate with their stakeholdens gimviding training to employees, e-
recruitment, customer services, internet bankingproeurement, news, government

information, video conferencing, VOIP, and accegsiacial media and email.

Table 2.4 below shows the number of ISPs in Inden®ased on the Directorate General of
Informatic Applications, there are 101 ISPs or 89llocated in Jakarta. Yogyakarta and
Bali are in second place with 8 ISPs or 5.48% rethpaly. With 4.79% or 7 ISPs, Bandung is
positioned in fourth place followed by Surabayahw#74% of the total ISPs in Indonesia.
Palembang and Tangerang are placed in positiorsnsixseven with 3 ISPs or 2.05% of the

total.

Table 2.4 The number of ISPs in Indonesia

No. | City Number Percentagt
1 Jakart 101 69.1¢
2 Yogyakarti 8 5.4¢
3 Bali 8 5.4¢
4 Bandung 7 4.79
5 Surabaya 4 2.74
6 Palembang 3 2.05
7 Tangerang 3 2.05
8 Malang 2 1.37
9 Solo 2 1.37
10 Balikpapal 1 0.6¢
11 Bekas 1 0.6¢
12 Makasa 1 0.6¢
13 Medan 1 0.68
14 Padang 1 0.68
15 Pontianak 1 0.68
16 Riau 1 0.68
17 Semarang 1 0.68
Total 146 100%
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In positions eight and nine, there are Malang aold ®ith 2 ISPs or 1.37%. The rest of the
cities have one ISP, namely Balikpapan, Bekasi, adaltr, Medan, Padang, Pontianak, Riau

and Semarang.

According to Table 2.4, most ISPs, nearly 70%, havested their business in Jakarta. This
is because Jakarta is not only the capital citindbnesia but also has a better infrastructure
for internet networks. Furthermore, based on reteaonducted by the Indonesia Internet
Service Providers Association (APJII) in Indonasi2012, Jakarta is a significant market for
ISPs with penetration of internet users of 3.5iomllusers from 9.5 million people or 36.9%
(APJIl 2013). Meanwhile, in Sumatra, internet ugenetration averages only 25.53% from
nine main cities. In Borneo and Sulawesi, the patien averages 20.06% and 26%
respectively. Furthermore, Ternate and Sorongleeities with the fewest internet users due
to their inadequate infrastructure and inapprogriaternet networks. Therefore, Jakarta with
an adequate internet infrastructure network, peaopil large incomes and technology

lifestyle trend, is the city with the largest numbéinternet users in Indonesia.

Based on Arif and David (2010), in Indonesia thare three techniques for people or
organisations to connect to the internet: (1) naloand; (2) fixed broadband; and (3) mobile
broadband. Narrowband is described as an inteoretection with low bandwidth, such as a
dial-up connection. Fixed broadband is the intemetivork that utilises digital subscriber
lines technology, fibre to the home, fibreopticaded lines, satellites, Wireless Area
Networks and Wimax technology, which has high spbeaddwidth in transferring data.
Mobile broadband is the internet network that usesbile technologies including code

division multiple access, high-speed download axe@sl evolution-data optimised.

Based on the Ministry of Telecommunication and tnfatics (2011), most organisations in

Indonesia have adopt fixed broadband as theirriatezonnection for business activities. This
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shows that internet connection in Indonesia hasrongdl to support business operations.
Almost 97% of these are the organisations that havenue of more than US$100,000. The
second group of organisations that use the intdéondiusiness operations is those that have
revenue from US$50,000 to US$100,000. The last mrsuthe organisations that have
revenue under US$50,000 with 7.06% of the totahoigations in Indonesia. Therefore, this
clearly indicates that organisations with the hgjhrevenue are commonly associated with a

large base of internet users.
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Figure 2. 2 The adopted internet connection in iesa

2.5 Indonesian government plans for the ICT industy

Raising the important role of the ICT industry, thelonesian government through the
Ministry of Communication and Information Technojohas formulated many policies and
comprehensive strategic moves, as well as a cenagion development plan to support the
ICT industry in all areas of operation. The goveemtn of Indonesia is continuously
strengthening enabling infrastructure to promotedavelopment of the high-performing ICT
industry through acculturation of a pro-businessiate, as well as the provision of a wide
array of incentives. The following subsections dgcthe main strategies and policies of the

Indonesian government to improve the developmette@fCT industry.
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2.5.1 Regional IT centres of excellence

Regional IT centres of excellence (RICE) are on¢hef main programs of the Ministry of
Industry of Indonesia to support the developmenthef ICT industry. The objective of this

program is to create new employment opportunitreghie ICT industry. The RICE are

expected to help small medium enterprises (SMEsproyiding legal software, including

accounting software applications, marketing sofewvapplications and applications for
product design. In addition, the RICE may help setid in developing entrepreneurship
ability through IT training and workshops, in cditaation with SMEs to improve their
competitive position in the marketplace. The Indoae ICT industry is also supported by the
Indonesian government through its Ministry of Inilysn collaboration with universities and

government-owned organisations through trainingiisars and workshops, exhibitions and

supervised IT development.
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Bandung, Cimahi, Surabaya, Denpasar, Depok, Salafiglo and Kudus. There is only one

in each of Sumatra, Borneo and Sulawesi.

2.5.2 Roadmap for the ICT industry

In the road map of the Ministry of Industry, thesea comprehensive blueprint prepared to
develop clusters of IT industry in Indonesia. THaeprint was announced on November
2009 and covers the period from 2009 to 2014. énrttad map, the ICT industry in Indonesia
is supported through several activities: (1) imgmgvthe ability of human resources in
knowledge of IT and then enhancing their compedifposition in the marketplace; and (2)
enhancing the competitive capabilities of local IGanisations supported by competent
human resources. Furthermore, the Indonesian gaxarthrough the Ministry of Industry:
(1) encourages ICT organisations to collaboraté witernational ICT organisations in order
to improve their products in the market environmégR} builds IT and telecommunications
design centres in Indonesia; (3) encourages thablediment of animation centres in
Indonesia; (4) facilitates the building of ICT ders in several cities; (5) builds ICT
laboratories to test local IT and telecommunicatigmoducts; and (6) builds ICT techno
parks to support the development of ICT products. €&ample, Bandung Digital Valley
(BDV) launched in January 2012 and is used as alfidacility. This IT hub is sponsored by
PT. Telkom to encourage the developing of applicesti and content. PT. Telkom has
committed IDR50 bn over the next three years te oject, which is hoped to motivate the
digital creative industry by uniting developers aedh entrepreneurs. The purpose of this

project is to create 600 SaaS-type cloud compw@pmications and 5000 application stores.

2.5.3 Green ICT

The Indonesian government has considered the emwgotal issues caused by industries

including the ICT industry. This is because theustdy produces COemissions that can
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affect the natural environment. Therefore, the elian government has implemented

‘green ICT’ which makes ICT organisations pay ditento environmental issues.

Green ICT is a movement that requires the ICT ihgus reduce the impact of its business
processes on the natural environment. This prodrasngoals to help ICT organisations to
conduct their business in ways that are environaignfriendly, as well as producing ICT
products that are environmentally friendly and suppresource conservation and the
environment. Thus, the green ICT action prograrexigected to build a community of ICT
users with little environmental impact (a low-emvimental footprint society). With this
concept of green ICT, the use of innovative andciefit ICT is predicted to reduce
approximately 20% of COemissions from other industries. Indonesia asumiry with ICT
user trends which continue to rise sharply is v@mcerned about this issue. The Indonesian
government managed to incorporate two importanhdgedtems for a meeting of the ICT
ministers of the ASEAN countries (ASEAN TELMIN), erof which is a strategic policy for

ASEAN to promote green ICT.

2.5.4 De TIKNas

DeTIKNas or the National Technology Council is tt@ordinating agency established and
chaired by the President of the Republic of Ind@néwough the Decree of the President of
the Republic of Indonesia No. 20/2006. Based onvthige paper IT Indonesia, DeTIKNas

was established to accelerate the growth of ICIhdionesia efficiently by creating a national
ICT policy through synchronisation of ICT progranagross ministries and agencies.
DeTIKNas involvement in this activity is open tontel government, local and state-owned
enterprises and regional enterprises, world busjmaefessional institutions and community

ICT, as well as the community at large, in ordedéoelop ICT continuously every year.
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Based on the Presidential Decree, in 2006, DeTIKNgdemented programs taken one from
each component of the ICT blueprint. This doesmean that the other programs are not to
be conducted, but the flagship programs will befthandation for the other programs for the

development of ICT and then the programs will bearfocused and efficient.

Although DeTIKNas has had a number of flagship paats (priority programs: the National
Single Window, e-Education, Palapa Ring, Legal \Bafe, e-Procurement, e-Budget, Single
Identity Number, e-Health, e-Cultural Heritage andgriculture), during 2010 there was a
lot of attention on DeTIKNas activities that invely socialisation, which is among the
national ICT strategies in South Kalimantan, Riad &lorth Sumatra. The benefits are aimed
at disseminating understanding of the national EIrhtegy. In addition, it is expected to
encourage the dissemination of ICT strategiesdhatbe developed in order to realise better
governance of information and communication for ¢o®d of society and the progress of

governance.

2.6 Summary

This chapter has sought to review the importandéeindonesian ICT industry. This review
has revealed that the Indonesian government hagrnnemted several polices and strategies
in order to help ICT organisations to elevate tipeaducts and compete in the marketplace.
ICT industrial development has been growing trenoeisty and in fact is one of the main
industries that have contributed greatly to thenecay of Indonesia. The importance of this
study has been further described in this chapter.oserview of the local or domestic
telecommunications, IT organisations and ISPs wealin the ICT industry has also been
highlighted in this chapter. This discussion le&ml<hapter 3 on the critical factors of IT

capabilities and environmental performance thaeqgpid this study.
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Chapter 3
Literature review

3.1 Introduction

The focus of the current research is on investigatie relationship between IT capabilities
and environmental performance in the Indonesian ii@ilistry. As such, the measurement
and determining factors of the IT capabilities ¢onst need to be well understood. Hence,
the purpose of this chapter is to review the IT atality, theoretical background and
environmental performance literature that aims dentify the concepts, dimensions,
perspectives and determinants which can be useiinfmoving environmental performance

in organisations.

The chapter is organised into five sections. Sec8@® presents a review of the various
perspectives on the sources and determinants @gphbility in the literature, namely IT

infrastructure quality, IT human resource competerisusiness process digitisation and
environmental competence of organisations. Sec®oB discusses the environmental

performance of IT. The last section provides a sanyrof this chapter.

3.2 IT capabilities

Nowadays, IT is the main component of organisationtheir business operations and also
organisational investment. Furthermore, in busimeesesses, the IT is placed among the top
concerns of overall business management. Theretwggnisations spend a considerable
amount of money and time to build their capabditie create business processes effectively

and efficiently.

IT has the capability to make a business sustanghdela, Marie-Claude & Richard 2008;
Huang 2009; Pappis 2011). It plays an importarg ol monitoring, evaluating, improving

and communicating the environmental performancarobrganisation, including providing
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information baselines on inputs (energy, water emals, etc.) and outputs (waste, emissions,
etc.) in the organisation (Adela, Marie-Claude &cliird 2008). There are various IT
solutions that can be used for improving the emwitental performance of an organisation.
Video conferencing and web services, for exampe, lme used for reducing travelling costs
and energy usage (Huang 2009). It is therefore rprising that many organisations have
begun to develop specific strategies and policteseffectively using IT to improve their
environmental performance. This leads to the deweént of specific IT capabilities in

organisations for the pursuit of better environnmarformance.

IT capability as the ability of an organisation teen discussed from various approaches and
viewpoints including business operations, manageéenaetivities, service activities and
organisation resources. For example, BharadwajOR@intifies IT capability as the ability

of an organisation to effectively and efficientlgeulT resources to improve organisational
performance. It is classified into tangible resegrancluding IT infrastructure and IT human

resources, and intangible resources, includingoowst orientation, knowledge assets and

synergy.

Tippins and Sohi (2003) examine the relationshifwben IT capability and organisational
performance. In this study, IT capability is dividlento three components: IT object; IT
knowledge; and IT operation. IT knowledge is theowtedge that is possessed by an
organisation to manage their IT resources. IT dpmras conceptualised as the ability to
manage the market and customer information. Theobject is defined as the IT

infrastructure, including hardware, software andpArsonnel, which helps organisations to

distribute information around the entire organisati

Yoon (2011) investigates the instrumentality ofddpability in assisting organisations with

efficient management activities and task perforreantis study shows that IT capability can
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be classified into four components based on alikee review and expert review: IT strategy;
IT knowledge; IT operation; and IT infrastructull@. infrastructure refers to IT resources
including hardware, software, networks and IT persd. IT knowledge represents the
technical knowledge that an organisation shouldhta#, such as information technology, IT
patents, IT solutions and applications. IT operatis the ability of an organisation in
applying IT solutions, while IT strategy is defines organisation IT policy including

information vision, information strategy plan amformation implementation plan.

Melville, Kraemer and Gurbaxani (2004) investig#tie role of IT capability in improving
organisational performance, such as productivitha@eement, profitability improvement,
cost reduction and competitive advantage. In thigys IT capability is classified based on
business processes and the role of IT capabilibusiness activities. This research develops
a conceptual framework that posits IT resourcetudicg IT infrastructure and IT human
resources and complementary organisational ressuineluding policies and rules,
organisational structure, workplace practice, celtetc. Those resources can create valuable
business processes that improve business procedfsrnmence and organisational

performance including productivity, efficiency, fitability and competitive advantage.

Mulligan (2002) reviews the previous studies thatéhinvestigated the role of IT capability
in improving organisational performance. This stfimyuses on to identify the critical factors
of IT capability and its relationship with busineastivities. The study shows that IT
capability enables organisational performance thinointegration, system scope, system

focus and accessibility.

Table 3.1 summarises the discussion above. Inréisisarch, IT capability is defined as the
ability of an organisation to use their IT resosrder improving their performance. This

means that IT capability is considered a key resouin an organisation that is used for
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transferring and deploying in business activitibeoigh combining those resources. It is
determined by IT infrastructure quality, the congmee of IT human resources, business
process digitisation and environmental IT competeas shown in Table 3.1.

Table 3.1 Summary of IT capabilities

References IT capabilities
IT IT human Environmental IT Business process
infrastructure resources competence digitisation
Adela et al. (2008) X
Benite:-Amado et & X X
(2010)
Benitez-Amando & X X X
Walczurh (2012)
Cooper & Molla (2012 X
Daly & Butler (2009) X
Dao et al. (2011) X X
ljab et al. (2010) X
Maruster, Faber & X
Peterg2008)
Loos et al. (2011) X
Mann et al. (2009) X
Melville (2010) X
Molla (2008) X X
Molla et al (2008) X X
Molla et al. (2009) X X X
Molla et al. (2012) X X X X
Molla &  Abareshi X
(2012)
Onetti et al. (2011) X X X
Sayeed & Gill (2011) X
Toffel &  Horvath X
(2004)
Watson et al. (2008) X
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Watson et al. (2010) X

3.2.1IT infrastructure quality

IT infrastructure quality is about the foundatidnl® resources that can be used for sharing
capabilities and services in order to support lmssn operations in organisations.
Furthermore, Duncan (1995) states that IT infrastme quality is a resource planning and
management capability that may affect the desigd eapabilities of infrastructure in
organisations. Similarly, Broadbent, M., Weill aRdo (1999) and Broadbent, Marianne and
Weill (1997) define IT infrastructure quality assanificant component of organisations for
meeting market change, redesigning business prexesad extending international or
geographically dispersed operations. Therefore,inffastructure quality is an essential
competence or capability of organisations used ¢éetnmarket needs and achieve business

objectives.

The concept of IT infrastructure quality can beedeiined from many perspectives. Duncan
(1995) posits a flexibility approach to the uselDiinfrastructure in organisations, which is
associated with the alignment of IT and businegsatives, business design and IT plans,
and the skill of IT human resources. Liu (2002)ttier supports the notion that IT
infrastructure is a service ability of organisatoosed to enhance the efficiency and
effectiveness of business operations. Harmon andelis (2009) utilise the “green
computing” approach to integrate power managenvamdalisation, recycling, electric waste
disposal and optimisation of IT infrastructure,drder to decrease the impact of business
operations on the environment. Similarly, Molla,dper and Pittayachawan (2009) involve
“green capabilities” to encompass the IT and comioation resources of an organisation,

along with the shared services and business afiplisa

In this study, the greenness capability refersheability of IT infrastructure to be used for

reducing the impact of business operations on #teral environment. It is used to help
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organisations to support environmental competendebasiness process digitisation in order
to improve environmental performance. Molla (208&jtes that the greenness capabilities of
IT can help organisations to reduce the effectpadiution and take responsibility for their
actions through several perspectives includinga(¢purcing perspective, such as adoption of
a product environmental assessment tool, developroéra clear policy statement of
environmental IT purchasing and evaluation of theeg track record of software and IT
service providers; (2) an operation perspectivejeia upgrading to energy-efficient servers,
retiring old systems and designing energy-efficisgstems; (3) a service perspective,
including adoption of desktop virtualisation and plementation of policies for PC
management; and (4) an end of IT life managemersppetive, which refers to practices in

reusing, recycling and disposing of IT hardware.

Adela, Marie-Claude and Richard (2008) explore tékationship between the use of IT
infrastructure, including IS, and ecological susahility to achieve environmentally friendly
business operations. The finding shows that orgéiniss can meet government regulations
and international requirements and achieve ecoieffty, eco-equity and eco-effectiveness

through automating, informing and transforming eoigations.

Sayeed and Gill (2008) explore the relationshipvieen environmental sustainability and the
use of IT in business operations. Their framewods wleveloped based on interviews with
seven ‘green IT' experts and evangelists. It ispsued by a questionnaire completed by
ClOs. The research shows that the purpose of hasir@ocesses is to engender
environmentally sustainable consequences in thelwmnof information activities in an

organisation. For example: a data centre is releteaimproving environmental performance.
Furthermore, the study indicates that resourcesviikual servers, and the technical skills of

IT human resources reduce capital and operating.cos
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ljab et al. (2010) highlight the importance of ISr fgreening organizations’ business
practices. The study presents a conceptual frankeused to help organisations in reducing
the impact of their business activities. The frarodvwas developed by identifying the
indicators of greenness based on a green IS likeciyamework and prior literature. It
consists of the spirit of IS, the practice of ISldhe impact of IS. The spirit of IS is about the
IS processes designed and developed to be envirdaliyefriendly as a guide for users to
improve environmental performance in organisatidrise practice of IS is described as the
faithful and unfaithful appropriations of a giveB.|For example, the adoption of video
conferencing and environmental management systemailised for reducing operational
costs in organisations. The impact of IS is destrilas the untended and unintended
outcomes of an IS showing how greenness appedtgipost-use stage. For example, the
implementation of email, e-commerce and virtuaisatechnology can help organisations to

promote the environmental behaviour of employedsuginess operations.

Molla, Cooper and Pittayachawan (2009) develop t@st a green IT framework model to
understand the relationship between IT infrastmgctand environmental competence in
business activities. The study shows that there naamy main dimensions, namely, IT
attitude, IT policy, IT practice, IT technology ah@i governance, which can be used to
address eco-sustainability issues in business ggese T attitude is concerned with energy
efficiency in managing the IT infrastructure of ess processes. IT policy is about
procedures that guide the use of IT infrastructumeducing the impact of business processes
on the environment. IT technology consists of I@ht@cal infrastructure, data centre air-flow
management, data centre cooling systems and pasligey systems concerned with
technological solutions for reducing emissions @adaste. IT governance concerns top
management support and the initiatives and respititiss of organisations in improving

their environmental performance.
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From the literature discussed above, the greervagssbilities of IT infrastructure quality can
be considered to help organisations to support thesiness process digitisation and to
develop their environmental IT competence. Althoubh constructs of IT infrastructure
quality can be traced back to information systemmssiness processes and innovation
literature, it has become very popular in the gré€nand environmental performance
literature. Therefore, this study promotes the trots of IT infrastructure quality that have
greenness capabilities in order to examine thdioelship between IT infrastructure quality
and business process digitisation and environmdftalompetence in organisations. The
constructs of IT infrastructure quality consistioé adoption of server virtualisation, database
virtualisation and desktop virtualisation, implerteion of cloud computing, implementation
of radio frequency identification (RFID), modulai®n of information systems, and
standardisation of information systems and repdfigthermore, these constructs of IT
infrastructure quality can give many advantagesiganisations in developing business
process digitisation and environmental IT competentherefore, it is important that the
current research investigates the IT infrastructywality associated with business process

digitisation and environmental IT competence.

3.2.2 IT human resources competence

Besides IT infrastructure quality, an organisatieeds competent IT human resources in
order to build and develop business process digjitis and environmental IT competence. IT
human resources competence is defined as an aatjanis ability to use its valued human

resources to integrate IT and business planningegses more effectively, to consider and
develop reliable and cost-effective applications;ammunicate and work with business units
more efficiently, and to anticipate future busineegds by innovating valuable new products
(Bharadwaj 2000). Similarity, Powell and Dent-Mie&l(1997) state that IT human resources

competence is needed to provide system informatiahcan make planning more effective,
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creating a symbiotic IT—planning relationship. Téfere, IT human resources competence is

an essential component of IT capability and hagrfgant role in business processes.

IT human resources competence has been studiegsbgrchers from different perspectives
including managerial capacity and technical cagacih terms of technical capacity,

Bharadwaj (2000) defines the technical capacityTohuman resources as the ability of IT
personnel to link between IT resources and busimessesses more effectively and
efficiently through developing effective applicat& Furthermore, Benitez-Amado, Perez-
Arostegui and Tamayo-Torres (2010) argue that #dwhrtical competence of IT human
resources refers to the IT staff associated with uke, exploitation, and leveraging of IT
skills including database design, development gfliegtions software in order to achieve
efficiency in communications service and knowledgedifferent programming languages.

Thus, the technical competence of IT human ressunes a significant role in building and

developing the processes of business more efféctval efficiently through IT skills.

There is much research investigating the critieatdrs of IT human resources used to help
organisations to develop their business process®@vironmental IT competence. Duncan
(1995), for example, explores the role of the téxdinskills of IT human resources as a
critical component of IT infrastructure in orgartisas, used for improving competitive
position in the marketplace. This study providesramework based on IT executives’
perspectives. The findings show that IT infrastuuetis dependent on the technical skills of
IT staff including programming and mainframe maaece skills. Thus, the technical skill is
an essential factors used for aligning businessisplarganisation goals and business

operations.

Benitez-Amado et al. (2010) examine the relatiomsbétween IT human resources and

environmental performance in an organisation. Tésource-based theory is adopted for
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investigating how IT human resources are utilised improving the performance of an
organisation. The study shows that IT human ressucan support the business processes of
an organization by the use of technical skills udohg database design, development of
applications software and programming languagesveer, the role of IT human resources
in improving organisational performance has notnbdescussed comprehensively in this
study. In particular, the role of IT human resosrde supporting the organisation’s

environmental vision and strategy has not beerudssed.

Dao, Langella and Carbo (2011) examine the roldTohuman resources in improving
organisational environmental performance. The dripbttom-line approach is used for
identifying the role of IT human resources in depéhg organisational capability for

adequately addressing environmental issues. Theumesbased theory is used for better
understanding of how an organisation can develsp ITt capability to improve its

environmental performance. The study shows thatgnation of IT human resources,
business operations and IT resources can develepetivironmental capability of an
organisation through automating information prooegss However, this study does not
explore some potential environmental issues, inotudhe role of IT human resources in
supporting an organisation’s environmental strat@gg policy and in developing ecological

initiatives to improve environmental performance.

Table 3.2 Previous studies on technical competehHtE human resources

No. Authors Descriptions
1 Duncan (1995); There are three factors of technical skills: pragrang
Bharadwaj (2000). languages, system analysis and design, and conggeien
emerging technologies.
2 Benitez-Amado, Perez-Database design, development of applications soétwad
Arostegui and Tamayg-programming languages are important in technical
Torres (2010) competence of IT human resources.
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3 Broadbent, MarianngThere are three technical competences of IT human
and Weill (1997); resources: computer network system, data commumrncgat
Broadbent, M., Weill and data management.
and Neo (1999)

4 Byrd and Turner (2000) The technical competende ITo human resources Is
importance in IT infrastructure flexibility, namely
programming language, database, mainframe computer,
operating system, network management, data warehous
and web-based applications.

5 Molla, Cooper andCompetence in server virtualisation, desktop virsadion.
Pittayachawan (2009);
Sayeed and Gill (2008

Based on existing and previous studies over thesy&am different perspectives, it is
revealed that four constructs are of major impaato the technical competence of IT
human resources: computer network system; servieralisation; desktop virtualisation; and
emerging technologies. This is because those emtstgenerally exist in business process
digitisation and environmental IT competence. Faample, virtualisation technologies
including server virtualisations and desktop viligstions can benefit organisations by
improving their business operations effectively asfficiently and also developing
environmental competence to compete in the busieessonment. Those constructs may

lead to improving the environmental performancergfanisations.

The technical capability of IT human resourcesdasassary but insufficient. This is because
the IT infrastructure in organisations also depewds |IT human resources who have
managerial competence. With this capacity, IT humeources can build a bridge between
IT and business strategies through allocating gpte IT resources for improving business
processes more effectively and efficiently (Spekh2610). Furthermore, the managerial
capacity of IT human resources can coordinate uariactivities with the successful

implementation of specific IT applications (Bharadw2000). In addition, the managerial
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skill of IT human resources can support the busipescess of an organisation by managing
and redesigning environmentally sustainable businegperations for reducing the
consumption of materials and energy in the orgdioisa Therefore, it is important to
investigate whether the managerial competence d¢iuifian resources in organisations has a

positive or negative effect on business processisiition and environmental IT competence.

To find out whether the managerial competence ohlifman resources has a positive or
negative impact on business process digitisatioh @mvironmental IT competence, this
current study identifies the critical factors frgarevious studies. Powell and Dent-Micallef
(1997) explore the relationship among IT human wesss, business operations and
technology resources in retail organisations. Bigly uses resource-based view theory to
identify the critical capabilities of IT infrastriire including the managerial skills of IT
human resources. The findings show that managskidg including IT strategic competence
have a significant impact on business operatiom&réfore, organisation resources can be

driven by this competence to communicate amongiessiunits of organisations.

Fink and Neumann (2007) investigate the role ofhliman resources associated with IT
infrastructure to achieve organisational agilithisTstudy provides a framework that consists
of the technical and managerial capabilities of Hliman resources, IT infrastructure

capabilities and IT-dependent organisational agilithe findings show that the managerial
competence of IT human resources is required irrotal provide extensive infrastructure

capabilities. This is because managerial behav®waluable and allows organisations to
establish better partnerships with business clidgratsed on their effective interpersonal
communication skills and also to provide IT cap#bs that best serve business objectives

based on their understanding of the business envieot.
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Molla, Cooper and Pittayachawan (2009) investighte relationship between IT and eco-
sustainability in order to improve the environméngerformance of organisations.
Furthermore, the authors provide a framework ofegréT readiness that identifies the
primary dimensions and they develop a reliableaid instrument to address sustainability
concerns. The findings show that there is a role ITo human resources especially in
managerial skills, to ensure sustainable operatfogach layer of IT infrastructure to reduce
IT, business process and supply-chain related enssind waste and to improve energy
efficiency to meet government regulations. Themfdhe study advises that organisations
consider knowledge of government regulations, meamemnt system standards and

standardisation of IT equipment in their busingssrations.

Table 3.3 Previous studies on managerial competaindehuman resources

No. Authors Descriptions

1 Colbert and KuruczIT staff have the knowledge of organisational plamsl
(2007); Shirley, Dennis policies, alignment of business strategies and IT.

and Nigel (2007)
Duncan (1995)
Bharadwaj (2000)

2 Broadbent, MarianneManagerial capacity of IT human resources is pwgd®
and Weill (1997); build a bridge between IT components and IT sesvite
Broadbent, M., Weill consists of skills around business strategies &ankp
and Neo (1999)

3 Jabbour and Santpghe managerial competence of IT human resourcésdac
(2008); Byrd and interpersonal communication skills and understagainthe
Turner (2000); Fink andbusiness environment.

Neumann (2007)

4 Molla, Cooper andKnowledge of government regulations, managemeriesys
Pittayachawan (2009);standards and standardisation of IT equipment Biniess
Molla et al. (2011) operations.

5 Antoni and Jie (2013);Critical factors of managerial competence of IT lamm

Antoni and Jie (2012) | resources:  government  environmental  regulations,
redesigning  environmentally  sustainable business
operations.
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Table 3.3 shows a summary of previous studies tigasg the role of the managerial

capacity of IT human resources from different pectpes. From the literature discussed
above and the table, the managerial competenct lofiinan resources is considered to help
organisations to support their business processsdition and to develop their environmental
IT competence of IT. Therefore, this study consid#rat the constructs of managerial
competence should be used to examine IT humannasand business process digitisation
and environmental IT competence in organisatiohge donstructs of managerial competence
of IT human resources consist of knowledge of adggdional plans and policies and the
business environment, alignment of IT and businessategies, management system
standards, government regulations and standamlisati IT equipment. Therefore, those
constructs are important to be investigated indlent research when considering the IT
human resources associated with business procegsation and environmental IT

competence.

3.2.3 Environmental competence of organisations

Environmental issues are now influencing businéssmspetitive landscapes in new ways.
Organisations with the IT and vision to provide gquots and services that address
environmental issues will achieve a competitive eed@ne reason is that when making
decisions about purchasing, leasing or outsouraimany customers now take into account
the environmental initiatives of the provider obgucts or services (Murugesan, San 2008).
Therefore, organisations need to consider using tdT develop and improve their

environmental competence.

To develop their environmental IT competence, oiggions have to consider their
ecological competence in business operations toowepenvironmental performance. This is

because environmental IT competence is being usedreew source of strategic advantage,
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value differentiation and intangible brand value offd et al. 2012; Porter 2006).
Furthermore, this competence can facilitate orgdimss in meeting government laws and
regulations (Adela, Marie-Claude & Richard 2008)damternational environmental
requirements (Zhu, Q., Sarkis & Lai 2007). Therefoenvironmental IT competence has
emerged as an important new archetype for orgamnsato achieve profits and market share
objectives by lowering their environmental risksdaimpacts while improving their

environmental performance (Remko 1999; Zhu, QkiS& Lai 2007).

Numerous studies have attempted to explain envieoah IT competence in order to
improve the environmental performance of an orgdiia. For example, Hart (1995)
investigates the environmental competence of aamsgtion based on RBV theory, which
can be accomplished through pollution preventi@spurces stewardship and sustainability
vision. Pollution prevention focuses on the con&motl prevention of pollution emissions and
effluents during business activities. Resourcewat#ship refers to an organisation’s ability
to evaluate the environmental impacts of its resesirand main business activities.
Sustainability vision aims to change human behavioumore sustainable options (Hart

1995; Hart & Milstein 2003).

Molla et al. (2012) provide an ecological IT comgrete model drawn from Hart’'s (1995)
environmental competence and previous studies eémgrlS and green IT. The study
identifies three components of environmental compet that can be enhanced by IT. The
first environmental IT competence is emission managnt, defined as the ability of an
organisation to manage its emissions in businessratipns through implementing its
environmental vision, goals and policies. Resowgtvardship as the second competence
refers to the ability of an organisation to re-u$eresources to improve its efficiency in

business operations. The last competence is sabthiiy behaviour, which refers to building
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behavioural values that encourage the employeesamf organisation to consider

environmental issues in their business operations.

A recent study by Antoni and Jie (2013) involves tfi capabilities used for developing the
environmental competence of organisations. Thidystlevelops an ecological competence
model based on previous studies of green IT andramaental performance. The most
interesting findings show that organisations arabéd to develop their environmental
competence through the use of IT capabilities tbvely sustainable value to relevant
stakeholders and improve environmental performafae. example, the adoption of IT

equipment made from hazardous materials can hajan@ations to meet government
regulations in order to improve their environmenakformance, including environmental

reputation.

Based on the studies above, this current studymatte to classify environmental IT
competence into three competences including emmssitanagement, IT resources
stewardship and sustainability behaviour. In thHéowang sub-sections, each environmental

IT competence will be discussed.

3.2.3.1 Emission management

Emission management is the ability of an orgaresato manage the emissions of harmful
substances during business operations. Organisattan use IT to manage emissions
effectively by having policies and procedures fepldying their IT resources to meet this
goal (Molla, Cooper & Pittayachawan 2009). Good smioin management includes
environmentally friendly procedures for purchadingequipment to comply with government
regulations and international standards (Adela,i®d@taude & Richard 2008; Zhu, Qinghua,
Sarkis & Geng 2005). Similarly, reusable IT equiptprocedures assist an organisation to

reuse IT equipment in order to improve businesgaimn efficiency, as well as to reduce
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environmental impacts. IT equipment disposal peticbased on government regulations, are
essential for reducing environmental damage whepoding of IT hardware (Molla, Cooper
& Pittayachawan 2009). In these ways, emission gament is directed by organisational

goals and policies so that environmental perforraas@mproved.

3.2.3.2 IT resource stewardship

One capability that can be used to enhance orgamsh environmental performance is
resource stewardship, which refers to the abilftam organisation to re-use IT resources to
improve the efficiency of its business operatidosoé et al. 2011) and to reduce the effects
of business operations on the natural environnlem@achieve this aim, IT equipment can be
made from non-hazardous materials as stipulatethamagement system standards and
government regulations. IT resource stewardship edsnplies with international regulations
such as the European Union’s Waste Electrical dadtinic Equipment Directive (Adela,
Marie-Claude & Richard 2008). This regulation inx&d low energy consumption, effective
energy management and the ability of IT equipmeriitet used more than once. Additionally,
IT manufacturers provide product information thascribes how to recycle their IT products.
The environmental performance of an organisatiam lw&a improved by using IT resources

that are made with these environmentally frienabcgices.

3.2.3.3 Sustainability behaviour

The next ecological IT competence is sustainabiighaviour. This refers to building
behavioural values that encourage employees toidem&nvironmental issues in their
business operations. The use of IS functions cgmdrganisations to develop sustainability
in order to enhance environmental performance, Usec#s functions can deliver information
that relates to environmentally friendly work piees (Adela, Marie-Claude & Richard
2008). In addition, York et al. (2009) argue thhe tuse of IS functions can help an

organisation to promote the choice of environmépsustainable courses of action by their
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employees. Molla, Cooper and Pittayachawan (200§)eathat eBay uses its market portal
and other Web 2.0 technology to empower its integneen team, which helps concerned
buyers to evaluate and select ‘green’ merchantsnRhis perspective, it has been shown that
the sustainability behaviour of an organisation tendeveloped by using IT resources,

including IS functions, to reduce the impact ofibhass operations on the environment.

3.2.4 Business process digitisation

There has been a dramatic increase in the scopeusihess-related activities that are
conducted through digitised business processegyansations. Business process digitisation
is a form of electronic communication that allowsding partners in two or more

organisations to exchange business transaction idatstructured formats that can be
processed by computer applications software (S882)1 Likewise, BarNir, Gallaugher and

Auger (2003) argue that business process digibisatenotes the transition from conducting
business activities in a traditional manner to cmrichg them in a digital system. In addition,
for Molla et al. (2012) business process digitmatirefers to the extent to which an
organisation executes electronically both its m&rand external business operations.
Therefore, business process digitisation has aifisignt impact on organisations in

communicating and interacting with internal andeemél organisations.

Recent development in business process digitisdtéenheightened the need for improving
environmental performance, including reducing agaarsation’s emissions and energy
consumption in the natural environment (Hilty et 2006). Similarly, Loos et al. (2011)
highlight the role of business process digitisatemd specifically its contributions. The
management of these processes can play an impodlenin leveraging the transformative
power of IS in order to create an environmentallgtainable society. Adela, Marie-Claude
and Richard (2008) state that the improvement wvirenmental performance can be achieved

in organisations through use of IS and IT in theisiness operations. For example, the use of
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electronic media in business operations can redpaper consumption. Therefore,
organisations with business process digitisatiam make extensive and intensive use of IT
for communications and business transactions ininbss processes to improve

environmental performance (Molla et al. 2012).

There is much research investigating the role airimss process digitisation for improving
environmental performance. For example, Loos et(2011) investigate the relationship
between “green IT” and “green business processes’emhance the environmental
performance of an organisation. The study consitterdour approaches to business process
digitisation that can be used to improve environtaleperformance. The first component is a
design process that is used to accommodate susitaynaoncepts associated with carbon
emissions or the energy consumption of businessvitaed. The second is process
measurement regarding organisation needs in oodembed sustainability goals at all levels
of business operations. The third stage is procepsovement. In this stage, organisations
deliberate and redesign business processes thatardnbute to improving environmental
performance. The last stage is process implementalt is associated with sufficient
resources, training for employees and definitiohsneasurement, which are required by

organisations to improve their environmental perfance.

BarNir, Gallaugher and Auger (2003) explore theatiehship between business process
digitisation and strategy in organisations. In thtisdy, the internet is used as the important
element in business process digitisation. Furtheemihe study utilises the innovation and
efficiency approach to develop the environmentahpetence of organisations. With the
innovation orientation, the study shows that therimet facilitates organisations in improving
communication with stakeholders, to explorer lamediences. Through the efficiency
orientation, the study shows that the internetmrawide lower cost to market and automation

of administrative processes. Therefore, organisatican use the internet to produce lower
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costs and more efficient and effective businessatjmns in order to improve environmental

performance.

Antoni and Jie (2012) investigate the relationdtgpween IT capabilities as a component of
business process digitisation and environmentdbpaance. The study emphasises the role
of IT capabilities in business operations to hetganisations to improve environmental
performance. Furthermore, this study shows thaarmisgtions require IT infrastructure to
connect whole business units of the organisaticth @rstomers. For example, the use of
computer network systems and teleconferencing tdobgy in business operations is an
essential component for linking stakeholders ingidd outside organisations. Furthermore,
the use of software applications such as enterpesaurces planning facilitates organisations
in sharing information and services across ther@mtiganisation. Therefore, appropriate IT

infrastructure resources can help organisatioimpoove environmental performance.

The approach to business process digitisation ig rssearch is drawn from the business
process of Molla et al. (Molla et al. 2012) and grevious studies discussed above. It is
divided into two categories: digital business teantns and digital communication. Digital

communication refers to the extent to which an oiggtion deploys IT resources (e.g. email,
websites and teleconferencing technology) to canitebusiness units and stakeholders (e.g.
suppliers and customers). Digital business traimactefer to the breadth of services and the

volume of different types of information sharedass the organisation.

3.2.4.1 Digital business communications

Digital communication concerns the quality of im&ir and external communication in an
organisation. Communicating effectively dependstenuse of appropriate IT equipment for
email, broadband communication networks, video ea@rfcing, tele-presence technology,

right-sizing communication equipment, WIMAX techagy, and LAN and WAN
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technology. Using email to replace paper documdelivered by postal carriers for internal
and external communication significantly reducesrgy consumption in business operations
(BarNir, Gallaugher & Auger 2003; Linjun, Ming-Te &ong 2003). Moreover, for rapid
communication, organisations can use broadbandamnk$wthat can carry high bandwidth
applications including images and video (Becheale2001; Mann, Grant & Singh 2009;
Molla, Cooper & Pittayachawan 2009; Yi, Z et al.12) . Video conferencing and tele-
presence technology help organisations to conheattesources using the newest generation
of hand-held mobile devices to enable multi-padpferencing in real time, independent of
location (Adela, Marie-Claude & Richard 2008; Ma@rant & Singh 2009; Molla, Cooper
& Pittayachawan 2009; Yi, L & Thomas 2007). This ange that organisations can
significantly reduce transport costs. In addititre adoption of right-sizing communications
equipment also reduces operational costs and #ee «fi the workforce to adapt to the
multiple environments of the business market. Tioeee digital business communication

results in improved efficiency in business operatio

3.2.4.2 Digital business transactions

Business process digitisation is widely used fohasting organisational environment
performance. For example, the adoption of electrgmocurement (e-procurement) reduces
paper usage in business activities for improvedamiggational environment performance
(Loos et al. 2011). The adoption of customer sersigstems through providing a website that
provides electronic forms and other e-servicesrednce the costs of office space and human
intervention to minimise business operation cdsts Ruyter, Wetzels & Kleijnen 2001). The
adoption of environmental information disclosuren chelp an organisation to achieve
pollution prevention and control with relativelyworegulatory costs. Furthermore, it can
improve the environmental reputation of an orgaroesa(worldbank.org). The adoption of a

web database for a document management system bgjpsisations to manage their
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documents efficiently. In this system, documents imdexed and filed electronically and
stored centrally so that every authorised user &aess to them through an internet
connection. With text search and optical chara@eognition features, retrieving documents
can be as fast and easy as a Google search. Tiegrefoployees do not need a lot of time to

search through filing cabinets to find a file.

3.3 Environmental performance

Improvement of environmental performance in orgatiisis has been becoming popular in
business activities. It can be associated withriass processes of organisations that use less
energy, reduce CQemissions, recycle and reuse materials, and mesetural resources
(Hart 1995). Effective improvement of their enviroental performance has a significant
impact on organisations for meeting governmentrenvnental regulations, complying with
standards, improving organisational profitabilitgroviding business opportunities and
improving the competitive position of organisatiansthe marketplace (Antoni & Jie 2012;
Watson, Boudreau & Chen 2010; Zhu, Qinghua, Sa&isseng 2005). As a result,
organisations have been implementing specificegias and approaches for improving their

environmental performance.

There are many strategies and approaches to inmgramvironmental performance. For
example, Elsayed and Paton (2005) argue that emaeatal performance can be improved
by reducing the consumption of raw materials aret@yn the waste produced and the impact
of business operations on the natural environm@isthoorn et al (2001) state that
environmental performance can be enhanced by tligatives and actions that an
organisation takes for reducing the consumptiomatitiral resources and the impact of its
operations on the natural environment. Singh et(2009) state that the improvement of
environmental performance can be reflected by teral resources consumed, the waste

produced, the proportion of the waste being treatetlthe impact of business operations on
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the environment. Daniel (1996) argues that enviremia performance can be improved by
quantifying the impact of business operations @nahvironmental in “natural” units such as
physical, chemical or biological units through sting the impact of a given product over all
stages of its lifecycle, including resource exii@gtenergy use, production, distribution, use
and ultimate disposal. Summaries of some previdudies of environmental performance
can be seen in Table 3.4. Most environmental pexdioce frameworks have been tested
empirically in previous studies. There are severdicators of environmental performance:
energy consumption; GO emission reduction; environmental management Byste

environmental initiatives; environmental informatiodisclosure; and environmental

reputation.
Table 3.4 Previous studies on environmental perdoce
No. Authors Descriptions
1 Jasch (200C); Elsayed| Environmental performance indicators consist of ;

and Paton (2005);emission reduction, energy and material consumptand
Claver et al. (2007);use, amounts of recycled and reused waste on site.
Singh et al. (2009)

2 Patten (2002); (Alt Environmental disclosure an is important indicatoir
Tuwaijri, Christensen & environmental performance.
Hughes li 2004)

3 Moneva and OrtasThere are four indicators of environmental perfanoe
(2010) including  environmental disclosure, environmental
management system, program to reduce environmental
impacts, energy consumption.

4 Daniel (1996) Environmental performance of an aaigation can be
improved by quantifying the impact of its business
operations on the environmental in “natural” unicls as
physical, chemical or biological units through stind the
impact of a given product over all stages of itedycle,
including resource extraction, energy use, produ¢
distribution, use and ultimate disposal.

5 Olsthoorn et al. (2001);This study focuses on the significance of environtale
Melville (2010) initiative indicators.
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6 Klassen and Environmental reputation indicators are often ugedsses:
McLaughlin (1996);| social responsibility.
Van Passel et al. (2007)

1°ZJ

7 Large and GimenezThere are six indicators of environmental perforoga
Thomsen (2011) waste reduction, compliance, recycling, environraent
protection, environmental reputation and overall
environmental performance.

—

Based on the discussion above, this study adoptenkironmental performance indicators
that have been researched by previous studiesefigyy consumption of an organisation
focuses on the overall environmental performanceuth its consumption of resources and
its impact on the environment. The energy efficielné an organisation is related to the
amount of CQ emissions per million of sales revenue in a spatiperiod (Daniel 1996).
The environmental reputation of an organisatiomeiated to the environmentally friendly
image that the organisation wants to project inghblic on its overall commitment towards
environmentally sustainable operations (Van Pasgelal. 2007). The environmental
initiatives of an organisation are about the extféort that an organisation takes for
improving its environmental performance in additith meeting the basic environmental
compliance requirements (Olsthoorn et al. 2001)ifeBnmental disclosure is defined as the
environmental activities of an organisation andcssideration of environmental matters in
its activities, and the improvement of its reputatand its environmental performance (Cho
& Patten 2007). The environmental management systfars to the management of an
organisation’s environmental programs in a compmsive, systematic, planned and
documented manner. It also consists of organisaltisttucture planning and resources for
developing, implementing and maintaining policy @mvironmental protection (Moneva &
Ortas 2010). Therefore, whole environmental peréoroe indicators are used to measure the

degree of compliance with existing environmentahdards and regulations.
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3.4 Summary

This chapter has aimed to review the previous sturklated to the theoretical background of
the study, IT capabilites and environmental perfance. Table 2.6 summarises the
constructs of IT capabilities including IT and evimental performance. IT capabilities
consist of IT infrastructure quality, IT human rastes, business process digitisation and
environmental IT competence. Business process ighitjitn emphasises digital

communications and digital business transactionsirthEBrmore, environmental |IT

competence focuses on emission management, IT roesatewardship and sustainability

behaviour.

Table 3.5 Summary of constructs of IT capabiliiesl environmental performance

Construct Items Reference
IT infrastructure | «  Adoption of servef + Molla and Abareshi (2012)
quality (ITQ) virtualisation * Loos etal. (2011)

* Adoption of storage « Molla, Cooper and
virtualisation Pittayachawan (2009)

* Adoption of desktope (Mann, Grant & Singh
virtualisation 2009)

* Implementation Radip. (Duncan 1995)
Frequency identification
(RFID)

* Modularisation of informatiorn
system

+ Standardisation of information
system and reports

IT human * Knowledge of environmental Cooper, Vanessa A and
resources government regulations Molla, Alemayehu (2012)
competencies |« Knowledge of management Benitez-Amado, Perez-
(ITH) system standards Arostegui and Tamayg-

« Knowledge of standardisatign Torres (2010)

of IT equipment » Speshock (2010)
» Competency of network system (Molla, Cooper &
e Competency of technologies Pittayachawan 2009)
virtualisation » Sayeed and Gill (2008)
e Competency of emergings Adela, Marie-Claude and
technologies Richard (2008)
Emission * Availability of the IT vision of| « Molla, Cooper andg
Management(EM an organization Pittayachawan (2009)

* Availability of the IT goal off » Sayeed and Gill (2008)
an organization
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Availability of high degree o
consensus among our t
management about the role
environment IT in  ar
organization

Availability of the IT policy for
managing IT resources
Availability of environmentally,
of friendly IT purchasing
procedures
Avalilability of reusable IT|
equipment procedures
Availability of IT equipment
disposal procedures
Availability of the end of IT|
life management

f

Dp
of

Sustainability
Behaviour (SB)

IS functions are able to deliver

information that relates t
environmentally friendly work
practices in an organization
IS functions are able to buil
the commitment of employegq
to environmentally friendly
work practices in ar
organization

IS functions are able
promote the choices ¢
environmentally  sustainab
course of actions

IS functions are able to educs

the employees’ behaviour

reducing the energ
consumption

IS functions are able to chan
the employees’ behaviour
environmentally friendly work
practices in an organization

o]

£S

S0

e

ite

y

e

Cooper, V.A and Molla, A
(2012)

Resources
Stewardship (RS

IT components are easi
adopted in business operatior]
IS functions are easy upgrad
in business operations

IT components are widel
reused in new IT infrastructurs
IT components are easi
shared business operations
IS functions are easily used
communicate among busine
units

S

IT components are made fro

(Byrd & Turner 2000;
Mann, Grant & Singh 2009
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nor-hazardous materia
Power management of |
components

Recycling Information of IT
components

Reusable software modules &
widely reused in new syste
development

The Application used in ol
organization are designed to
reusable

T

Are
m

r
be

Digital
communications
(DC)

Adoption of email for internal

and external communication
Adoption of the electronic dat
interchange for formal extern
communication

Adoption of teleconferencin
technologies
Adoption  of
technologies

tele-presenc

Adoption of energy-efficient

communication equipment
Adoption of rightsizing
communication equipment
Adoption of LAN and WAN
for internal communication

a
A b

Je

e

Molla et al. (2012)
Mann, Grant and Singh
(2009)

(Murugesan, San 2008)
Weill and Vitale (2002)
Byrd and Turner (2000)

Digital Business
transactions (BT)

Adoption of the enterpris
resources planning

Adoption of e-procurements
Adoption of online delivery
systems
Adoption of
workflow systems
Adoption of document flow
systems
Adoption of
management /archival system

automate

document

Loos et al. (2011)
Melville (2010)

Molla, Cooper
Pittayachawan (2009)
Molla (2008)

andg

Environmental
Performance (EP

Energy consumption
CO2 emission management

Environmental manageme
system

Organisational environment
system

Environmental informatior
disclosure

Environmental reputations

Moneva and Ortas (2010)
Jacobs, Singhal and
Subramanian (2010)

Elsayed and Paton (2005)
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Chapter 4
Conceptual framework and hypothesis development

4.1 Introduction

The purpose of this research is to investigateréiationship between IT capability and
environmental performance in the Indonesian ICTusty with the use of a survey. To
accomplish the aim of this research, this studydesloped a theoretical framework as the
foundation for carrying out the quantitative stuttyis beneficial to hypothesise the critical
factors for investigating the critical factors of Icapability to improve environmental

performance.

To fulfil the objectives of this research, this ptex is organised in five sections including
this section. Section 4.2 provides a discussidmowy¥ the theoretical framework is developed
based on the prior literature presented in theipusvchapter. The next section describes the
conceptual model and discusses the hypothesis ajgueht of the research model,
respectively. The last section presents a summéarthe conceptual framework in this
research.

4.2 The theoretical background of the research
This section presents the two theories which att@$oundations to this study.

4.2.1 Resource-based view theory

Resource-based view (RBV) theory has emerged ientegears as a popular theory of
competitive advantage. This theory, developed byriatdelt (1984), asserts that
organisations can gain and sustain competitive radge by developing and deploying
valuable resources and capabilities. Capabilities eomplex bundles of skills and
accumulated knowledge, exercised through orgapisatibusiness processes, which enable

organisations to control activities and to makedjose of their assets (Day 1994). Bharadwaj
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(2000) argues that capabilities are the organisati@bilities that are created by the
interaction among organisational resources in ajarosation. Hafeez, Zhang and Malak
(2002) define capability as the combination abitifyan organisation which is obtained from
its resources that enables it to perform severainess processes or activities in order to
achieve competitive advantage. De Bakker and Ni{g002) argue that the capabilities of an
organisation can be derived from collaboration wither organisations in regard to resources
and capabilities that are not present in the ogmgdiuin, in order to achieve competitive
advantage. Therefore, the main objective of RBYbientify the resources and capabilities

required by an organisation to obtain competitishecentage.

RBYV highlights the importance of resources and baiias that are valuable, rare, inimitable

and non-substitutable for delivering services adpicing goods more economically (Barney
1991). The characteristic of value refers to theacity of organisational resources to make a
difference in performance and create sustainalilesviar an organisation. Rarity refers to the
scarcity of the resource, that is, the heterogesigalistributed nature of a resource which is
possessed by few organisations. It can also reféind resources of an organisation which
have the potential to create a superior advantagetie organisation. The inimitable

characteristic means that it would be difficult fither organisations to imitate or copy the
resource. The non-substitutable attribute is atesii@ resource that cannot easily be
substituted. Therefore, RBV is a theory that covag resources and capabilities which,
when combined, enable an organisation to competeessfully with other organisations in

the marke(Barney 1991).

Adopting RBV theory, scholars have identified sevetypes of IT capabilities in
organisations. For example, Kettinger et al. (1984gue that the IT capability of an
organisation for achieving competitive advantagedétermined by its IT infrastructure.

Bharadwaj (2000) states that IT capability is theganisational ability created by the
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interaction between IT infrastructure, IT humanoteses and IT intangible assets in an
organisation for improving its organisational pemi@ance. Tippins and Sohi (2003) argue that
IT capability is the ability of an organisation wse IT resources for improving its
performance. Jiao, Chang and Lu (2008) state thatcdpability, determined by IT
infrastructure, IT human resources and IT managémean be used for improving
organisational performance. Therefore, RBV is usethis study to define IT capability as
the IT infrastructure quality and IT human resosrcempetence required for enhancing an

organisation’s performance, including its enviromtaé performance.

In the context of business process digitisationyR8used to recognise how an organisation
uses its IT human resources competence and ITstnficiure quality to transform its business
process (Bharadwaj 2000; Ray, Barney & Muhanna R0@4this study, business process
digitisation encompasses business digital commtioitaand business digital transaction.
Email, teleconferencing and computer network systéon digital business communication

cannot easily be replaced by other resources (Blar€ McNaughton 2003). Further, the

adoption of enterprise resources planning, e-psuent, environmental management
systems and document management systems is vagluedrie and heterogeneously

distributed, thus influencing the success of bussinErocess digitisation (Sher & Lee 2004).

4.2.2 Natural resource-based view theory

In the previous sub-section, the RBV theory consethe relationships among the
organisation’s resources and capabilities to im@rthe environmental performance. This
sub-section discusses the extended RVB theorydcal¢ural-resources-based view (natural-
RBV) theory. This theory aims to add the naturaViemment as a unique resource or
capability into the RBV to develop the theory (H&897). Hart argues that organisations
need to develop key competence in their engagemigimtthe natural environment and that

competence can contribute to sustained competidsantage. Therefore, natural-RBV is
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developed with the connection between environmestiallenge and organisation resources

operationalised through the environmental competémorganisations.

Environmental competence in organisations can beeeed through many approaches. Hart
(1995) argues that environmental competence canadmmplished through pollution
prevention, product stewardship and sustainahilgion. Pollution prevention focuses on the
control and prevention of pollution emissions arffluents during business activities.
Resource stewardship refers to an organisatiorilisyaio evaluate the environmental impacts
of its resources and main business activities. euaility vision aims to change human

behaviour to more sustainable options (Hart 19935t & Milstein 2003).

Pollution prevention can be achieved through reuwdhe emissions and effluents in
business processes. Through pollution preventioa,organisation can reduce the business
operation costs to realise significant savingsulteg in a cost advantage relative to
competitors (Hart 1995). Furthermore, Hart stalies$ pollution prevention may reduce cycle
times by simplifying or removing unimportant stages business activities to increase
productivity and efficiency. Therefore, pollutiomegpention can facilitate the organisation in
providing lower costs that can enhance profitab#dithd improve the competitive position in

the marketplace (Hart 1995, 1997; Hart & MilsteG03).

In terms of product stewardship, the organisatiarstnibe concerned with its whole business
processes and operations. This involves integraiiagoice of the stakeholders into business
processes through extensive interaction with eateparties such as suppliers, customers,
regulators, communities, non-governmental orgamnatand the media (Hart & Milstein
2003). Product stewardship benefits existing emwirentally hazardous business activities,
redesigning existing product systems to reduceliand developing new products with

lower lifecycle costs. Therefore, through produetwardship, organisations can build their
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reputations and differentiate their products byleisthing themselves as green organisations

(Hart 1995).

Pollution prevention is used as fundamental emissgaluction and product stewardship is
employed as a guide or procedure for selectingmeaterial and designing products in order
to minimise the environmental impact of businesscesses. The sustainability vision is
emphasised where the other stages build the basthdovision of sustainability for the
organisation (Hart & Milstein 2003; ljab et al. Z)11t can be achieved by creating a shared
roadmap for future business guidance to employaeterim of organisational priorities,
technology development, resource allocation andnbss model design (Hart & Milstein
2003). Therefore, organisations with a sustaingbiision have the potential to reveal future

markets of immense scale and scope (Hart & Mils2€iD3).

Considering the relationship between natural-RB\W dm capabilities, this study has
identified three types of environmental IT competrhat are relevant for the research.
These environmental IT competences vary in termghefdegree to which they can help
organisations to use their IT capabilities to redtivze impact of business processes on the
natural environment. For example, Jenkin, WebstdrMcShane (2011) introduce objectives
to reduce energy consumption through use of ITollstpn prevention, to develop a strategy
to use IT to help reduce the environmental impdaroorganisation’s products and also to

introduce sustainable development as a goal tdauisly reduce business travel using IT.

Likewise, in this research, environmental competasadeveloped into three categories based
on natural-RBV theory, namely, emission managemeamisource stewardship and

sustainability behaviour. Emission management plexvistrategies or procedures for the use
of IT capabilities to improve environmental perf@nce. Resource stewardship is used in

how an organisation adopts IT capacities to redaeempact on the environment of business
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processes. Sustainability behaviour is about tleeaidT capabilities in order to build the
behaviour of employees to consider environmentalids in their business operations.
Therefore, these environmental IT competences aguined for organisations as key

resources for improving environmental performardankin, Webster & McShane 2011).

Table 4.1 Summary of adopted theories

Theories Definitions Authors

Resource- |[A complex bundle of IT Wenerfelt (1984)
based view [ infrastructure and Berney (1991)
competence of IT humagrDuncan (1995)
resources that are exercigeBharadwaj (2000)
through organisationglMolla, Cooper & Pittayachawan
business processes, whict2011)

enable improvement qgfBenitez et al. (2012)
competitive advantage
Natural- The connection betwegrHart (1995 and 1997)
resource- resources and capabilities [dflart & Milstein (2003)
based view | organisations and thegiMenguc & Ozanne (2005)
environmental performance} Setterstrom (2008)

Molla, Cooper & Pittayachawaln
(2009)

4.3 Conceptual framework

Drawing from the literature review discussed in Qilea 2, a conceptual framework has been

developed and is shown in Figure 3.1. There arerfain variables in this study:

1. IT infrastructure quality (ITQ), also as known & tfoundation of IT used to share the
capabilities of IT resources in order to enableirmss applications in organisations
(Bharadja, 2000). It is an essential competena@pability of organisations used to meet
market needs and to achieve business objectivas. sthtdy measures ITQ using six
indicators including the adoption of server virigation, storage virtualisation, desktop
virtualisation, RFID, modularisation of informatiosystems and standardisation of

reports.
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2.

IT human resources competence (ITH) is definedrasrganisation’s ability to use its
valued resources to integrate IT infrastructure aodiness planning processes more
effectively, to consider and develop reliable andsteffective applications, to
communicate and work with business unit more effidy, and to anticipate future
business needs by innovating valuable new produrctthis research, ITH is examined
through knowledge of environmental government ragjphs, management system
standards, standardisation of IT equipment and etemge of computer network systems,

virtualisation and emerging technologies.
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Figure 4.1 Conceptual framework of the research

Environmental competence of IT (EIT) is a bridge lkok IT capabilities and
environmental performance. Organisations with E&h @address environmental issues
and achieve competitive edge. This study analyd@&suBing three factors including
emission management (EM), resource stewardship @8) sustainability behaviour

(SB).
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4. Business process digitisation (BPD) refers to ttterg to which an organisation executes
electronically both its internal and its externaisimess operations. It has a significant
impact on organisations for communicating and ad&ng with internal and external
organisations. In this study, BPD is determinedduyital communications (DC) and
digital business transactions (DT).

5. Environmental performance (EP) can be associatéu lisiness processes that use less
energy, reduce CQOemissions, recycle and reuse materials, and meseatural
resources. Therefore, in this study, EP is meadoyezhergy consumption, G@mission
management, environmental management systems, oeméntal reputation,

environmental information disclosure and environtakimitiatives.

4.4 Research hypothesis development

Working from the literature review and conceptuedniework, this section focuses on
developing hypotheses that relate to IT capalslised environmental performance. This
study develops six hypotheses to be investigatddaaalysed in the process of answering the

research question addressed in Chapter 1.

4.4.1 IT infrastructure quality

ITQ is a foundation for organisations to competetiia market. In the dynamic business
environment, successful organisations require aligéd business processes to enhance their
product and/or service value for internal and exdebusiness operations. Drawing from
RBV literature, ITQ in this study is determined by adoption of server virtualisation,
storage virtualisation, desktop virtualisation, mladisation of IS and standardisation of

reports.

Virtualisation technology refers to IT infrastrustuthat has the ability to share services with

different platform technologies including hardwapéatforms, base software platforms,
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communication technology and middleware. It is alsed to support commonality between
different applications and uses as well as fatitigainformation sharing across and outside
the organisation, cross-functional integration affrastructure and reducing business
operation costs. For example, Kovar (2008) arghas derver virtualisations ensure critical
business functions can be accomplished and useugtivity remains high even during

disruptions by achieving high availability at thevite, network and data centre levels, and
by providing displaced workers with fast, conveniereliable and secure access to the

desktops, applications and data they require tinelio jobs.

Likewise, Miller and Pegah (2007) state that semigualisations can increase the business
agility in an organisation. This is because semieiualisations provide the flexibility to
rapidly roll out new applications in a highly efeat and centralised manner. This technology
can be accessed by almost any computer or terroir@al any type of network in order to
build new offices. In addition, server virtualisats provide the capability for users and staff
to work from any location with any device at anyé, facilitating cost slashing by shifting
staff to full-time home offices or desk-sharingaamgements. Therefore, business operations

can be reduced associated with travel budgetsedadations of new offices.

Virtualisation technologies offer an organisatitinee important components when it comes
to building a disaster recovery solution (Delahugfil; Gmach & Holcomb 2004; Kovar

2008; McKendrick 2010). The first is their hardwabstraction capability. By removing

dependence on a particular hardware vendor or seneelel, a disaster recovery site no
longer needs to keep identical hardware on hamdatich the production environment and IT
can save money by buying cheaper hardware foritbesiace it rarely gets used. Second, by
consolidating servers down to fewer physical mae$im production, an organisation can
more easily create an affordable replication Sitard, most enterprise server virtualisation

platforms have software that can help to automaterécovery when a disaster does strike.
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The same software usually provides a way to telsaster recovery as well. Imagine being
able to actually test and see your recovery plarkiwg in reality, rather than hoping and

praying that it will work if and when the time come

The IS functions as part of IT infrastructure pow®vistandardisation of information and data
that can be accessed by all business partnersdinglicustomers and suppliers. It also is

developed and designed by modulating businessitunscto adopt uncertain environments.

In term of environmental IT competence, IT infrasture can be used for meeting
organisation business process demands that focaswaronmental performance (Broadbent,
M., Weill & Neo 1999; Weill & Vitale 2002). This ikecause ITQ offers capabilities that
help organisations to reduce the impact of thesiess processes on the environment. For
example, Watson (2008) argues that the adoptiairtofal servers in business operations can
help organisations to reduce energy consumptiors. iStbecause the server virtualisation has
the capacity to share its services, including haréwand software resources, with other

operating systems.

In addition, the virtualisation of storages or tases is an essential component of business
operations and can help an organisation to enhanokgical competence. For example,
McKendrick (2010) argues that database virtuabsatis used by organisations to more
effectively grow their data capabilities while rethg staff time and operational costs.
Chaudhuri, Dayal and Narasayya (2011) argues thaibdse virtualisation can increase the
flexibility and agility of existing computing infetructure for reducing business operation
costs. Molla et al. (2008) state that virtualisatad databases helps organisations to mitigate
energy consumption in business activities. Thusgamisations can reduce energy
consumption in business operations through inangattie utilisation of the excess capacity

possessed by virtualisation technologies.
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Desktop virtualisation refers to a computer or catep program that depends heavily on
some other computer including servers to fulfila@mputational roles through the network
system. There are many advantages of using thentclcomputers including lowering
administration costs, lowering energy consumptlowering hardware costs, more efficient
use of computing resources, using less network Wiaitidl and lowering upgrading costs
(Mann, Grant & Singh 2009). Therefore, based ors ttudy, the adoption of desktop

visualisation assists the ability of organisatitmgmprove their environmental performance.

Watson, Boudreau and Chen (2010) investigate tleeofdS functions in reducing the impact
of business operations on the natural environm&hé outcome of this study is that IS
functions can improve operational efficiency thrbuge enhanced organisational ability of
information processing. This refers to the extenwvhich an organisation provides automatic
business operations controlled and operated byretecs to reduce human intervention for

improving information efficiency.

In term of IS, modularity is required as an apphoBar improving services to customers and
suppliers by modifying, removing and adding sofwydrardware and data components of an
infrastructure. This means that modularity has bditias to support organisations to

improve and develop environmental performance.example, repeated IS functions such as
data or software module call routines, as wellas,dcan and will be converted into reusable
objects. As data and application components bedodependent and reusable, they become
part of the infrastructure, and the processes véldpment, maintenance or engineering of
“direct-purpose” systems are simplified and the tg€oare reduced (Duncan 1995).

Furthermore, adequate use of selected moduleshdicjyuavailable software packages (e.g.

ERP) can support the standardisation of informaitiohusiness operations. This means that
the data and information provided by software pgeka are easy to share across

organisations.
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Hypothesis 1: IT infrastructure quality has a siigant impact on the digitalisation of

business operations.

Hypothesis 2: IT infrastructure quality has a siigant impact on the development of

environmental IT competence.

4.4.2 IT human resources competence

Besides IT infrastructure quality, an organisatioeeds IT human resources that have
competence to build and develop their informatigstesms in order to improve organisational
performance including environmental performancem@etence of IT human resources is
determined by the technical skills and the managskills of the IT personnel available in an
organisation (Benitez-Amado, Perez-Arostegui & Tam@orres 2010; Powell & Dent-

Micallef 1997). The technical skills are the al@kt of IT personnel in programming, system
analysis and design, network systems and commimnsatand competence in emerging
technologies (Bharadwaj 2000). The managerialsskite the ability to manage IT resources
in organisations. Through these skills, IT humarsotgces can contribute to the
implementation of various IT-related applicatioms effectively and efficiently improving

organisational operations (Powell & Dent-Micall€ar).

IT human resources can help organisations to sugmwmironmental competence as well as
BPD through their skills, including both managergaid technical skills (Benitez-Amado,
Perez-Arostegui & Tamayo-Torres 2010; Speshock R0te managerial skills of IT human
resources can build a bridge between IT and busirsggategies through allocating
appropriate IT resources for improving environmepformance (Speshock 2010). They
can coordinate various activities with the sucadssmplementation of specific IT
applications (Bharadwaj 2000). The technical skilfsIT human resources can assist the

organisation to integrate IT and business processme effectively. They can also create
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more efficient communications among business urnitsough developing effective

applications (Bharadwaj 2000; Luftman 2003).

There are many studies that have investigated diee af the managerial capacities of IT
human resources in improving organisation enviramaleperformance. Benitez-Amado et
al. (2010) state that IT human resources can stfpminess processes by managing and
redesigning environmentally sustainable businessatipns for reducing the consumption of
materials and energy in the organization. Mollap@@ and Pittayachawan (2009) argue that
IT human resources who have knowledge about busieesironments can help the
organisation to adopt and allocate the appropfiatesources in its business operations. Dao,
Langella and Carbo (2011) describe how IT humapuees are able to interpret business
problems and address these with appropriate temhmiclutions. With this ability, IT
personnel can redesign business processes to leeemaronmentally friendly, for example,
by developing IS functions for automating businegerations. Cooper, Vanessa A and
Molla, Alemayehu (2012) argue that IT human resesira’ho have knowledge regarding
government environmental regulations can help ajarisation to reduce the impact of
business operations on the natural environmentekample, SAP environmental compliance
application is designed to help organisations ensompliance with environmental laws and
policies, and reduce associated costs, effortsriskd on the plant and organisation levels

(Molla, Cooper & Pittayachawan 2009).

Numerous studies have argued that the technicabd#pes of IT human resources can help
organisations to develop their ecological competerfeor example, Molla, Cooper and
Pittayachawan (2009) argue that environmental pmidace can be improved through
adopting virtualisation of information technologiggeluding database, server and desktop
virtualization. This means that organisations stidwdve IT human resources who have the

ability to develop and build business informatioystems based on virtual technologies.
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Furthermore, Sayeed and Gill (2008) argue thatumdn resources can help an organisation
to reduce operating costs and transportation ¢bstsigh developing the computer network
systems and digitalised communication used for eoting all business units and branches.
Adela, Marie-Claude and Richard (2008) argue thmbeganisation needs IS to automate
business operations to improve environmental perdoice. Furthermore, organisations need
to develop IS functions providing information foreeting external stakeholder compliance
requirements including government policies. Thhs, T personnel of an organization must

be able to build IS for automating business openatand meeting government regulations.

Hypothesis 3: IT human resource competences haigndicant impact on the digitalisation

of business operations.

Hypothesis 4: IT human resource competences havsigaificant impact on the

environmental competence.

4.4.3 Business process digitisation

Many previous studies have classified businessgsdligitisation (BPD) from different
approaches. For example, Sambamurthy, BharadwajGaoder (2003) studied BPD in an
organisation. In this study, BPD refers to the ekt® which an organisation executes
electronically both its internal and its externaisiness operations. It is divided into two
categories: digitised process reach and digitiseatgss richness. Digitised process reach
refers to the extent to which an organisation dgplmommon, integrated and connected IT-
enabled processes. Digitised process richness fisedeas the quality of information
collected about transactions in the process, #resparency of that information to the process
and systems that are linked to it, and the abibityuse that information to re-engineer the

process.
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Weill and Vitale (2002) argue that organisationnaiigh BPD make intensive and extensive
use of IT for communications, business transactems key business processes. The use of
IT for internal and external communications refeis the intensity of electronic
communications media for business operations ssamail, intranets and wireless devices.
The use of IT for business transactions refers tbigh degree of digitalisation of an
organisation’s repetitive transactions, particyladles, customer interaction and purchasing.
The use of IT for key business processes refersitarnet-based architectures for key
business functions including salesforce managenamployee performance measurement,

training and post-sales customer support.

Molla et al. (2012) investigate the relationshiptween information systems and the
environmental performance of an organisation. Tprowe environmental performance, this
study identifies the intensity of BPD in an orgatian. This refers to the extent to which the
organisation uses IT for internal activities as Iwad for transactions with stakeholders
including suppliers, customers and government. iftensity of BPD is divided into two
types: (1) digital communication and (2) digitasimess. Digital communication refers to the
extent to which an organisation makes extensiveredsive use of electronic channels such
as email, teleconferencing technology, e-commantegnets and enterprise portals. Digital
business refers to the conduct of electronic tretitsas with customers, other businesses and
government. For example, customer-oriented digiieaand computerised procurement
systems provide stakeholders with information, paisl and services. These activities can

allow an organisation to overcome some of the ggaiyjcal barriers of trading globally.

Based on this literature, BPD can be defined asuthisation of ICT resources in business
operations. It is divided into two categories: tijicommunication and digital business
transactions. Digital communication refers to tik&ent to which an organisation deploys IT

resources (e.g. email, websites and teleconfergriechnology) to connect with its business
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units and stakeholders (e.g. suppliers and cus®mRigital business transactions refer to the
breadth of services and the volume of differenteywf information shared across the
organisation. For example, customer-oriented digiton provides information, products and
services to customers. This digital transactionvedl an organisation to serve customers in
different locations and times. Computerised proceet systems can facilitate an
organisation in communicating, coordinating andlatmrating with suppliers to address

information access and asymmetry.

Numerous studies have researched how digital coruation can be used for improving
environmental performance as well as to support doelogical competence of an
organization. For example, ljab et al. (2010) art¢just videoconferencing technology can
reduce CQemissions in business activities including bussnieavel and ancillary expenses.
Senn (1992) and Byrd and Turner (2000) state tleatrenic data interchange (EDI) is easily
used for sharing information and data between asgéions through communication
networks. The adoption of EDI can help an orgamsateduce service delivery costs. Molla
et al. (2008) argue that tele-presence technol@gy improve environmental performance
including mitigating the organisational footprinbch environmental impact on the natural
environment. The study further claims that the aidop of websites for publishing
sustainability reports can improve environmentgdutation. Frost (2011) argues that the
adoption of advanced network technologies can ingr@nvironmental performance
including reducing the response time of a web serf®r example, the adoption of
broadband networks offers a wide range of dates tai¢he end users. This indicates that the
organisation provides faster services in sharirfgrimation and products to stakeholders

including customers and suppliers.

BPD is widely used for enhancing environmental @eniance. For example, the adoption of

electronic procurement (e-procurement) supportsaied paper usage in business activities
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and improving environmental performance (Loos et28l11). The adoption of customer
service systems with websites that provide eleatréorms and e-services can reduce the
costs of office space and human intervention toimmim business operation costs (De
Ruyter, Wetzels & Kleijnen 2001). The adoption of/eonmental information disclosure can
help an organisation to achieve pollution preventend control with relatively lower
regulatory costs. Furthermore, it can improve tidrenmental reputation of an organisation
(worldbank.org). Adoption of web databases as d@minmanagement systems helps
organisations to manage their documents. In thésegy, documents are indexed and filed
electronically and stored centrally so that evamtharised user has access to them through
any internet connection where they are located.h\Vitxt search and optical character
recognition features, retrieving documents is dskgand easy as a Google search. Therefore,

employees do not need much time to go searchiogdghrfile cabinets to find a file.

Hypothesis 5: business process digitisation hasigmifecant impact on environmental

performance.

Hypothesis 6: business process digitisation hasgaificant impact on environmental IT
competence.

4.4.4 Environmental competence of organisations

Environmental issues influence businesses’ conpetittandscapes in new ways.
Organisations with the technology and vision tovfte products and services that address
environmental issues will achieve a competitiveeedgpr example, when making purchasing,
leasing or outsourcing decisions, many customens nonsider the service provider's
environmental record and initiatives (Murugesam 2@08). Therefore, organisations should

consider using IT for support and improving theivieonmental competence.
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There are three ecological competences of an aatomn supported by IT, namely, emission
management, resource stewardship and sustainabiéityaviour (Hart 1995). Emission
management is defined as the ability of an orgéinisdgo manage its emission in business
operations through implementing environmental visiogoals and policies. For example,
ANZ has policies for banning screensavers andimgtithe energy in an efficient system
(Molla, Cooper & Pittayachawan 2009). Resource atdship refers to the ability of an
organisation to re-use IT resources to improveffisiency of business operations (Loos et
al. 2011). For example, IS functions are easily raggd to meet business demands.
Sustainability behaviour refers to building behawval values that encourage employees of an
organisation to consider environmental issues @ir thusiness operations. For example, IS
functions are able to educate employees’ behawémund reducing the energy consumption.
Therefore, the adoption of IT is needed to helpoaganisation to build and improve its

ecological competence.

Several studies have revealed that emission mareageran be conducted by implementing
environmental strategies and policies. For exampden (2011) argues that environmentally
friendly IT purchasing policies can be implementbg an organisation for meeting
government regulations regarding the waste of edatt and electronic equipment.
Furthermore, the availability of reusable IT equanh procedures can fulfil government
regulations as well as reducing operating costdlaM@008) argues that organisations have
to be concerned about their IT suppliers’ environtakfootprints in order to improve their
environmental reputation. In the supply-chain mamagnt view, Zhu, Qinghua, Sarkis and
Geng (2005) argue that there are pressures andrsirigr implementing and adopting the
ISO 14001 environmental management system to comly standards and to improve

competitive position in the marketplace.
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With the rapid development of IS in organisatiotigre is an increasing need to use IS
functions to improve environmental performance, ludng developing sustainability
behaviour of human resources in an organisatioeréllis much previous research on the
relationship between the use of IS and sustaimali&haviour in organizations. For example,
Adela, Marie-Claude and Richard (2008) argue ti&tfunctions are able to build the
commitment of employees to environmentally frienegrk practices in an organisation.
York et al. (2009) argue that the use of IS funwican help an organisation to promote the
choice of environmentally sustainable courses dioas by their employees. Molla et al.
(2008) argue that eBay uses its market portal dneraveb 2.0 technologies to empower its

internal green team, which helps concerned buyeesdluate and select greener merchants.

Every organisation has a unique history of develgpis ecological competence, which can
be seen in the IS literature. For example, Looal.e(2011) argue that the organisation can
use IT equipment that is easily reused in new lffastructure for facilitating resource
stewardship. Furthermore, they claim that IS cailifate resource stewardship by providing
information and creating networks to support reiegel Molla (2008) argues that IT
equipment made from non-hazardous materials suppasource stewardship in an
organization. Furthermore, these resources havee gpeen features and options to assist
organisations to reduce energy consumption in legsimperations. For example, at ANZ, IT
leads green IT initiatives through setting all tmenputers and printers of an organisation to

switch into a low-power mode when not in use.

Hypothesis 7: environmental competence of an osgdiun has a significant impact on the

improvement of its environmental performance.

73



4.5 Summary

This chapter has proposed the conceptual reseandelrhased on the related literature, the
resources and complementary competence perspeaiv&BYV theory. This theoretical
framework encompasses various perspectives on pahidies including IT infrastructure
quality, IT human resources competence, environahea@mpetence and business process
digitisation associated with the environmental parfance of an organisation. In addition,
the chapter describes the components of IT cafiabilihat have been captured to explain
how those components developed the hypotheseseidhipyi the theoretical model. Therefore,
based on the developed theoretical model and &@sdaypotheses, the next chapter will
discuss the methods and techniques followed toatipealise the theoretical model and

empirically test the hypotheses.

74



Chapter 5
Research methodology

5.1 Introduction

Chapter 4 introduced the conceptual research moalstd on IT capability, organisational
environmental performance and RBV theory and irtsiglom the exploratory study. This
chapter describes the research philosophy and igaratiat have guided this study and the
methods and techniques pursued for instrument Wesemple design, data collection and

data analysis.

Chapter 5 consists of five sections. Section 5.@vides an overview of the research
paradigm of this study. Section 5.3 gives the netedesign and stages. Section 5.4 discusses
the empirical and quantitative survey methodoldmpt thas been used. Section 5.5 discusses
the research instrument development; section ®8emts the process of survey development
including literature review, pre-test, pilot studpd main survey. Section 5.7 provides the

ethical consideration undertaken in this study. [Blsésection summarises the chapter.

5.2 Research paradigm

As discussed in Chapter 4, this study encompass&sad main research concerns. The first
is to develop a conceptual framework to investighte relationship between IT capability

and organisational environmental performance irohesian ICT organisations. The second
is to develop a set of hypotheses, based on gmatlitre review, regarding the relationships
between the variables of IT capability, namelyjnfrastructure quality, IT human resources
competence, business process digitisation, envieoieth IT competence and environmental
performance, that are to be empirically testedrdiyni the purpose of this study is to reveal
the impact of the use of IT capability constructs environmental performance in

organisations. Therefore, this study needs a sebetiefs and perceptions to guide the
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investigation of the relationship between IT capgbiand organisational environmental

performance.

The research paradigm is aimed at helping the relset® provide a set of beliefs and
assumptions for investigating a specific phenomefhamcoln, Lynham & Guba 2011). The
dimensions of a research paradigm consist of tboegponents: ontology, epistemology and
methodology. Ontology is associated with the naadrthe phenomenon. It refers to whether
the phenomenon is objective and external to theareser or is created by the consciousness
of the researcher. Epistemology is linked to theeimeaof knowledge and emphasises whether
the knowledge is constructed and evaluated by érafiy verifying the theories or by
involving the researcher in the social context. hefblogy is concerned with how the
research data is collected and analysed for vaiigldhe conclusion. There are quantitative

and qualitative methods for collecting and analysiata (Orlikowski & Baroudi 1991).

There are three main research paradigms: positjiviaterpretivism and critical realism
(Carlsson 2005; Lincoln, Lynham & Guba 2011; Onlilgki & Baroudi 1991). Positivism is
used to make valid and reliable generalisationardégg a theory. It is also utilised to explore
a literature review, personal interview, survey ltaariate analysis and structural equation
modelling. Interpretivism is used to gain underdiag about and explain a specific
phenomenon. This paradigm is most often contexédbad the research questions often
involve ‘why’ and ‘how’ questions, which are ameteato the hermeneutical interpretation of
gualitative data (Lincoln, Lynham & Guba 2011). tiéal realism is aimed at developing
better understanding of the underlying structuresmechanisms of a particular phenomenon
and poses questions that can be answered by isétid interpretivist methods (Creswell,

J.W. 2009).

A research paradigm is determined based on thdigosif the researcher towards those
components. The positivism paradigm is appliedhis study to test the hypotheses and
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theoretical model that have been developed fronlitdrature review. Statistical methods are
used to test the theoretical model, which is basedthe data collected by a survey
guestionnaire administered within the Indonesiam I@dustry. This data is used to explain
and describe the relationship between the use ofcdpability and organisational

environmental performance.

Figure 5.1 below shows that the positivist paradigntonducted through an exploratory
literature review, personal interviews, surveys ltivariate analysis and structural equation

modelling (Healy & Perry 2000).

Methodology Paradigm

Grounded theory CONSTRUCTIVISM

Indepth interviewing and focus groups REALISM
(with an interviewer protocol)

Instrumental case research REALISM
Theory-building research:
emphasis on meaning
Survey and structural

equation modelling REALISM

Survey and other
multivaraite techniques
POSITIVISM

v

Figure 5.1 A representative range of methodologrestheir related paradigms (Healy &
Perry 2000)

Table 5.1 An overview of the research paradigms

Basic principles Positivism Interpretivism

View of the world The world is external ar| The world is socially constructed a

objective subjective
Involvement of| Researcher is independentResearcher is part of what |[is
researcher observed and sometimes even

actively collaborates

Researcher’ Researcher is value-free | Research is driven by hum
influence interests
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Assumptions

What is observed? | Objective, often Subjective interpretations of
guantitative, facts meanings

How is knowledge Reducing phenomena (olaking a broad and total view of
developed? simple elements phenomena to detect explanations
representing general laws| beyond the current knowledge

Source: Cooper and Schindler (2005)

5.3 Research design and stages

This study uses the positivist paradigm to inveddghe relationship between the use of IT
capability and organisational environmental perfange. The findings of the investigation
are expected to discover the critical factors ofcHpability that are used for improving

environmental peformance in organisations.

To obtain the findings, this study requires a reseadesign utilised for assembling,
organising and integrating the research data (&wh&sOnwuegbuzie 2004). It also can be
used for dealing with the research issues incluthegesearch questions, data collection and
data analysis (Creswell, John W & Clark 2007). Ausmntial exploratory design has been
adopted in this study, characterised by quantegatlata collection and data analysis. This

research design has four stages or steps, asrsEajuie 5.2.

The first stage of a sequential exploratory deggmliterature review as the primary research
method. This was directed towards reviewing alhtesd literature and existing models, and
collecting information from prior studies that relao IT infrastructure quality, competence
of IT human resources, business process digitisg®8#D), environmental IT competence
and environmental performance. The investigationToinfrastructure quality emphasises
serviceability, flexibility and greenness. The catgmce of IT human resources focuses on
technical capacity and management capacity. BPDrageb digital communication and

digital business transactions. Environmental IT petance consists of emission
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management, resource stewardship and sustaindiéigaviour. The last variable in
organisational environment performance is emphdsiseugh environmental management
systems, energy consumption, £QCemission reduction, environmental initiatives,
environmental disclosure and environmental repoatatiThose constructs are used for
developing a conceptual model and formulating tksearch question, objectives and
hypotheses. The selected constructs of the modedlaEment are operationalised and

referred to in developing the research instruments.

The next research stage involved data collecticettgst, pilot study and main survey. At the
beginning of this phase, a pilot study of the mstents with a small number of participants
was conducted. The purpose of the pilot study waansure that the questionnaire was well
developed. Then the questionnaire was structurdgpeesented on a seven-point Likert scale
to facilitate examination of the relationship bedmethe role of IT capability and
organisational environmental performance. A sewainipLikert scale was used to measure
the perceptions of participants in using IT capgbilfor improving environmental
performance in each organisation, which later deitezd the critical factors of IT capability

for improving environmental performance.

The main survey involved the distribution of sungestionnaires to identified respondents.
The questionnaire survey respondents were seléaadIndonesian ICT organisations. To
determine the sample size, the respondents welagdd by the ratio of cases per
independent variable. In determining the sample, d&reen suggests a formula that sample
size should be greater or equal 50+8m (m is defasethe number of independent variables)
for testing multiple correlations and N=104+m festing individual independent variables
(Green 1991). In addition, the sample size carcaffee generalisability of the results by the

ratio of observations to independent variables (H#95). A desirable ratio is 15-20
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observations for each independent variable. Wit#tse¢hguidelines, the sample size of this

study was more than one thousand respondents.

The distribution of questionnaires to organisatioses identified based on information from
the Ministry of Trade, Republic of Indonesia. Thare currently 2265 ICT organisations in
Indonesia. The respondents were selected by aedhgtapproach based on the regions
where ICT organisations are located. This means the region that has more ICT
organisations more than other region had the mexiondents to the questionnaire. There
were one thousand IT managers from IT divisiondegartments of ICT organisations asked
to complete the survey. Managers are key partitgpan improving environmental
performance in organisations (Bowen et al. 2001rte€a& Ellram 1998; Zhu, Qinghua,

Sarkis & Geng 2005).

In stage three, the data collected were analysdgurortessed using statistical methods. This
included confirmatory data analysis (CFA), struatugquation modelling (SEM) and SEM
multigroup analysis. Drawing on the existing litew& of the use of IT capability in
improving environmental performance, this study aleped a theoretical model to answer
the research questions that are described in Ohhpted to test the hypotheses developed in
Chapter 3. Furthermore, the research requires aauedhat is aligned with the research
guestions (Punch 2003). A quantitative method,etloee, is an appropriate method for this

research to test the hypotheses and then answessth@rch questions.

Stage 1 Explorative Stage 2 Data Stage 3 Data Stage 4 Thesis
study of literature collection Analysis Writing
and research design

«Data sinterpretation
e atise R P;e—ftes& examination of results and
=Pilot study and preparation reporting
=Final Refinement sConfirmatory
of research Factor Analysis
instrument «Structural
=Main survey Equation
Meodelling
+Hypotheses
Teasiing

=|dentification of
research problems

«0perationalization of
key constructs

Figure 5.2 Research design and stages
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There is much information about quantitative resleato help researchers to establish
statistical evidence to verify their hypotheses praliide strong reliability and valididy. For

example, according to Neuman, Bryman and Bell (20@uantitative methods are organised
methods for combining deductive logic with precempirical observations of individual

behaviour, in order to discover and confirm a $girobabilistic causal laws that can be used
to predict general patterns of human activity. Aatanga et al. (2002) highlight that applying
guantitative research helps the researcher to lss$tadiatistical evidence on the strengths of
relationships between both exogenous and endogerumssructs. They also emphasise that
the statistical results provide the directions el&tionships when combined with theory and
literature. Quantitative methodology can verify bifeses and provide strong reliability and

validity (Amaratunga et al. 2002; Bryman & Bell 200

Extensive research has been conducted in similaliest of the use of IT capability and
environmental performance employing this methodpl@gnk & Neumann 2007; Molla &

Abareshi 2012; Molla, Cooper & Pittayachawan 20@ce the objectives of this study are
to empirically investigate casual relationships amothe underlying constructs, this

methodology has been deemed to be appropriate §Motoper & Pittayachawan 2009).

5.4 Justification of an empirical research design

An empirical research design is required in thigdgt This is because it presents stages or
steps for data collection and analysis to answagakeh questions. This study has adopted the
eight components of research design that are nefewathe aims of the study (Cooper &
Schindler 2006; Sekaran & Bougie 2010). They asgetof investigation; extent of
researcher’s interference; study setting; unitraflgsis; sampling design; time horizon; data

collection; and measurement of variables.

As quantitative research, this study has goalddatify the current patterns of and the critical
determinants for the use of IT capability to impFoenvironmental peformance in the
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Indonesian ICT industry. The critical factors of d&pability and environmental performance
are derived from prior studies and related liteiatuvhich are used for developing the
hypotheses and theoretical framework of the rebe@eal & Ticehurst 2005). Therefore,
these hypotheses and framework are tested by thextoan, measurement and analysis of
data to discover the critical factors of IT cap@piland environmental performance in
organisations (Bryman & Bell 2007). This is conesigtwith the effort of this research to find
out the expected factors of IT infrastructure gyadind competence of IT human resources,
which relate to business process digitisation andrenmental IT competence, and in the end

they affect environmental performance in organiseti

There are two types of investigation in businesgsaech: causal and correlation perspectives.
The causal research perspective assesses the eaubsedfects of one or more problems.
However, this approach is impractical for this stuwtle to its complex, costly and time-
consuming nature. In this study there is emphasihe correlational effects that can help the
research to identify the significant variables dackors related to the problem (Sekaran &
Bougie 2010), that use the organisational leveitasunit of analysis, and that involves
minimal interference into the activities of the angsations studied, and so the correlational

approach is appropriate.

5.4.1 Data collection method

As quantitative research, a survey questionnaiewgad as the data collection method in this
study. The questionnaire was developed to be imgéed in Indonesian ICT organisations.
This stage of this research encompassed the msganeh activity that is designed to obtain
the data needed to validate statistically the cotuz model, answer the research quentions
and attain the research objectives. Drawing orr piterature of the use of IT capability and
environmental performance, this study has developetheoretical model to answer the

research questions that were identified in Chaftemd to test the hypotheses that were
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developed in Chapter 3. Therefore, a survey quasdioe is used in this study to understand

the picture of these organisations at a certaintpoitime.

Indonesia is a hugely diverse nation. It has mbes t17,500 islands that are home to over
300 ethnic groups. Indonesia has 34 provinceséddcanh those islands. Each province has its
own language, culture, religions and history. Barple, the people in West Sumatra speak
the Minangkabau language. These local languagassaedly spoken at home and in the local
community as part of their culture and identity efidfore, in this study, to make it easier to
enter the culture and community of the respondethis, researcher employed families,

relatives and friends who could speak the locagjl@ge to approach the respondents to

answer the questionnaire.

The ethnic background should also be taken intosidenation when contacting various
respondents. Respecting the cultural and ethnikdgoaand is necessary in order to be
accepted and respected by the respondents. Respeondbo have a Sumatran ethnic
background permit some jokes in conversation, whdganese participants prefer polite,
relaxed conversation. By respecting this type afkbgeound, the research activities flowed
smoothly. Further, the contacts and meetings wele $everal times, so that the respondents

became more familiar with the researcher.

The organisation culture approach was used to acttes Indonesian ICT organisations.
Ravasi and Schultz (2006) argue that organisatioure is a set of shared mental
assumptions that guide interpretation and actiorrganisations by defining appropriate
behaviour for various situations. This embracesawigation behaviour, values, vision,
working language, beliefs and habits, which havgatige and positive aspects in causing
cultural conflict. To understand the culture of @mganisation, the researcher needs a key

person as an informant to give information aboetdihganisation’s situation and as an entry
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point into a specific community or organisationeTihformant also can help the researcher in
determining the best respondents for answeringytlestionnaire. Therefore, the researcher

can establish a relaxed and appropriate environfoette research processes.

This research adopted a drop-and-collect methoalving the distribution of a self-

administered questionnaire to identified resporglénaim Indonesian ICT organisations. This
method provides a fast, cheap and reliable reseacoti{Brown 1993). Futhermore, the drop-
and-collect method may avoid the risk of bias freom-participation, interviewer effects and
social desiability effects, by harnessing the biemef face-to-face recruitment and follow-up
while leaving participants to complete the survégna and in their own time (Maclennan,

Langley & Kypri 2011).

Despite the reliability of the drop-and-collect imad, this research also adopted a technology
approach to carrying out the survey. Tablet teabgnl namely the iPadyas used to access
the survey on the internet. This interactive devitderested respondents in completing the
questionnaire (Davis, Thompson & Schweizer 2012hdugh the iPad has many interesting
features including being light and portable, easiBed and carried anywhere, the most
important reason is that in Indonesia, the iPaghigxpensive, luxury good that is difficult to
obtain and therefore rarely used. Therefore, wherrésearcher showed the iPad as the tool

for completing the survey, the respondents wereereathusiastic.

The list of identified respondents was derived friiva Ministry of Trade. The final survey

questionnaire consisted of 9 demographic and 6€oblguestions. To help the respondents
understand easily and for quick response, the mustire was translated into Bahasa
Indonesia, that is, the national language of Ind@neThis was to give choice and ensure

clear communication with respondents, especiathgetfrom small ICT organisations.
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5.4.2. Time horizon

This study used one-short or cross-sectional datahich samples are analysed once in time,
as opposed to a longitudinal study (Sekaran & Boaa§i10). Cross-sectional surveys are the
most popular form of survey (Zikmund 2003). Theomfation designed for cross-sectional
analysis can be completely descriptive or involestihg relationships among population
characteristics (Graziano & Raulin 2007). This tygferesearch is low-cost and less time-
consuming than a longitudinal study. This appropobvides many opportunities to access
relations among variables (Reis & Judd 2000); floeee the cross-sectional approach was

employed for conducting the survey.

5.4.3 Measurement of variables

There are four kinds of scales for quantifiyingoimhation: nominal, ordinal, interval and
ratio (Bryman & Bell 2007). The nominal scale issdification of data into two or more
categories that are mutually exclusive and colketyi exhaustive. The ordinal scale is about
data that is ordered and transitivity applies. Tiiterval scale is numeric and the intervals
have the same interpretation throughout. The ratiale is an interval scale with the
additional property that the zero position indisattie absence of the quantity being

measured.

In this study, the interval and nominal scales wesed in the questionnaire. The instruments
in part 1 of the questionnaire mainly used nomugasicales to describe respondents’ profiles.
In sections 2 to 6 of the questionnaire, an inteseale, namely the seven-point Likert scale,

was used for the whole instrument.

There are several motivations for the use of artikeale in this study. First, this scale was
chosen because most similar research used thig. sBarthermore, the scale allows
respondents to express their favourable or unfawer attitudes towards the object of

interest. Second, the Likert scale is easy to agveleliable and applicable to both
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respondent-centred and stimulus-centred studie®IE@®85). The last motivation is that the

scale gave respondents more options for expressaigoption.

5.5 Research instrument development

This section describes and rationalises the relseamstruments used in the survey

questionnaire. The operationalisation of the imagnts are discussed as follows.

5.5.1 Operationalisation of constructs

In this study, the required information to empilig@omfirm the conceptual framework was
acquired through the use of IT capability. Moreezsally, the construct indicating the use of
IT capability was investigated through previousrtitture. To facilitate the development of
the scale items, an initial list of potential quess was drafted, based on previous literature.
As a result, the questionnaire containing itemséasure each variable was prepared for this

purpose.

This study utilises the measurement of IT capabtlit find out the contributing factors to
business process digitisation and environmental cbmpetence. The items capturing
information about the use of IT capabilities areoggated with IT infrastructure quality (ITQ)
and IT human resource competence (ITC). Each amtstras represented with a set of items.
ITQ is represented by adoption of server virtudilisg database virtualisation, desktop
virtualisation, implementation of cloud computingnplementation Radio Frequency
identification (RFID), modularisation of informatio system and standardisation of

information system and reports.

IT human resource competence consists of knowlefigeganisational plans and policies,
business environment, alignment of IT and busirstsgegy, management system standard,

government regulations and standardisation of Mipggent..
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This study also examined the impact of businesscga® digitisation (BPD) and
environmental IT competence (EIT) on organisatiomavironmental performance (OEP).
BPD is divided into two factors: digital communicet (DC) and digital business transactions
(DBT). DC is determined by email, broadband comroation networks, teleconferencing
technology, tele-presence technology, right-siziagmmunication equipment, Wimax
technology and network systems. DBT is represebyeenterprise resource planning (ERP),
e-procurement, environmental management systentyjntknt management systems and
electronic data interchange. OEP is measured byamaental management systems, energy
consumption, C@ emission reduction, environmental initiatives, iemvmental disclosure

and organisational environmental reputation.

Respondents’ profiles and organisation backgrouvele considered obligatory questions on
the survey, because there were several purposeshdse questions. The first was to
understand the profiles of the respondents as tia sources for this research. The second
was to analyse the backgrounds of ICT organisa@maisbusiness areas of organisations. The

third was to develop related information that mayused as part of the research.

The questions about respondents’ profiles werenisgd to meet the requirements of RMIT
University’s Human Research Ethics Committee. Thegee nine questions covering general
characteristics: (1) job title; (2) organisationada of business; (3) work experiences; (4) how
long they had worked in current organisation; (Binber of employees; (6) gender; (7) age;
(8) level of education; and (9) level of computéills Those questions took the form of
determinant-choice questions (Zikmund 2003) to gas®e the background and nature of the
business management of the respondent organisatonhermore, Zikmund (2003) states
that these types of questions can be analyseddegbriptive statistics. Table 5.2 summarises

the characteristics of the questions asked inJaftthe questionnaire.
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Table 5.2 Characteristics of the questions foraadpnts’ profile

ltems Questions Type of question

Role of respondent 1What is your job title?

2. Please indicate your level of educatign.

3. What is your gender? Determinant-choice

4. Please specify your age range.

Respondent 1. How long have you been in the
experience workforce?

2. How long have you been working for

your current organisation? Determinant-choice

3. Please indicate your level of
proficiency in the use of information
technology.

Type of organisation | 1. In what business areas is your Determinant-choice
organisation involved?

Organisation categoryl. How many employees does your Determinant-choice
organisation have?

5.5.2 Scaling and measurement

For the aim of investigating the critical capai®tof IT, a seven-point Likert scale was used.
The Likert scale is the most widely used methodaafling in the social sciences today. It has
been shown that a seven-point scale is just as geahy and that an increase from five to
seven to nine points on a rating scale does natovepthe reliability of the ratings (Elmore &
Beggs 1975). It is sufficient to maintain an acebjg level of reliability while allowing
greater flexibility in choosing data-analysing teiues for both metric and non-metric
models, and it is likely to provide a better measuifrthe intensity of participants’ attitudes or
opinions. Further, the use of a Likert-type scaleecommended for IS research involving IT
capabilities, concerns and performance measure(Bsmd & Turner 2000; Duncan 1995;
Karimi, Somers & Bhattacherjee 2007; Tippins & S@&03) and the implementation of

structural equation modelling (SEM) as a data-ctibe method (Hair 2010). With the
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exception of respondents’ profiles, all variablesrevmeasured on a seven-point Likert scale.
The point ‘1’ on the scale indicated ‘not at allpiartant’ while ‘7’ represented ‘extremely

important’ in response to the statements.

5.5.3 Item development

Iltems of each construct in the questionnaire welepted from previous studies that
investigated similiar issues. Some items were nuatéd to be implemented in Indonesian
ICT organisations. For example, the words ‘dighakiness’ were replaced with ‘business
process’ to be more easily understood by respord@tititems were examined and assessed
for content validity and relevance by experts, Whielped to obtain appropriate items used

for the data analysis in this research.

5.6 Process of survey development

The large-scale survey through a survey questioanaas developed based on the method
suggested by Sekaran and Bougie (2010). Figurslm®s that there were three major stages
involved before conducting the main survey or tugé-scale survey in the final step of this

study.
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Stage 1
Literature review

Thie analysis of related literature leads to the development of scale
measurements for empirical setting

v
Stage 2
Pre-test

The objective Is ta strengthen the content validity of the measurerment
tems.
The experts are asked to examine each question of the survey

h 4
Stage 3
Pilot Study

The purpose s o assess the clarity, readability, understandability, and
to gain an initial idea of the time commitment of the survey
instrument.

The experts are asked to examine each question of the survey

l

Stage 4
hiain Survey

COuestionnaires are distributed to the Indonesian ICT organisations
after the gquestions have modified and translated into Bahasa
Indonesia,

Figure 5.3 Survey instrument development proced{8ekaran and Bougie (2010)

The next sub-sections comprehensively discuss esiep of the survey instrument
development in this study. Section 5.6.1 provides literature analysis. Section 5.6.2
discusses the pre-test. Section 5.6.3 presentscasgion of the pilot study. The last section

provides the data collection using a survey quesage.

5.6.1 Literature analysis

The literature analysis was used for developinguevey questionnaire of the study in
deciding the use of the scale of measurement. Tdrereseveral scales of measurement used
in previous studies. Those scales of measuremeatadopted based on different contexts
and backgrounds of the research. Therefore, teeaeeed to analyse, modify and review the
instruments obtained from existing studies whidhttie business environment of the ICT
industry. The selection and use of an accuratesstal technique to choose the appropriate

and suitable scale also required time; after cohmgrsive analysis of the literature, this study
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chose the seven-point Likert scale because thasitenefits in providing more accurate and
consistent results for multivariate analysis tharalder ranges, such as a five-point Likert

scale (Hair 2010).

5.6.2 Pre-test

A pre-test was required to refine the survey imsgnts for the research. This is used for
determining the content validity of survey instrurtee (Hair 2010). The content validity is
about the activity that involves the different asfpeor dimensions of the construct for
investigating the extent to which measurement itames used in the research (Hair 2010).
This process can be identified by assessment ofitinding, comprehensibility, interpretation
consistency, logical sequencing and overall impoestom the look and feel of the survey.
Experts were involved to conduct the pre-test efgbrvey instruments. They were academic
and business experts who had knowledge of the uSéin organisations. The experts were
requested to examine each question of the survesfutly and to provide advice and
comments on content relevance, wording and thectsiel of the survey instruments. The

advice from the experts was used to refine and fndigé survey instruments.

5.6.3 Pilot study

After gathering the comments and advice from theeets to improve the survey instruments,
the latest version of the survey questionnaire tes sent to one CEO of a computer
organisation and five managers in telecommunicatanganisations for the pilot study. This
activity is conducted for assessing the claritgdaility and comprehensibility and to gain
an initial idea of the survey instruments. Thereswanor revision done based on the pilot
study. It included the modification of some instems of the survey. Then the survey was
considered ready for collecting the data. The fwihg tables present the final constructs and

the associated items for measuring the individoaktructs.
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Table 5.3 The final constructs and the associaéeds for measuring the indiviual constructs

No.

Constructs

Items

1

IT infrastructure
quality

Adoption of server virtualisation
Adoption of storage virtualisation
Adoption of desktop virtualisation

Implementation of radio frequencgy

identification (RFID)
Modularisation of information system

Standardisation of information system

and reports

IT human resource
competence

Knowledge of environmenta
government regulations

Knowledge of management syste

standards

Knowledge of standardisation of
equipment

Competence of network system
Competence of virtualisation technolog
Competence of emerging technologies

Al

em

T

Jy

Emissionmanagemel

Availability of the IT vision of an
organisation
Availability of the IT goals of arn
organisation

Availability of a high degree of

consensus among top management a
the role of environmental IT in a
organisation

Availability of the IT policy for
managing IT resources

Availability of environmentally friendly
IT purchasing procedures

Availability of reusable IT equipmer
procedures

Availability of IT equipment dispose
procedures

Availability of end of IT life
management

bout
n

—

|
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Sustainability
behaviour

IS functions are able to deliver
information that relates to

environmentally friendly work practice
in an organisation

IS functions are able to build th
commitment of employees i
environmentally friendly work practice
in an organisation

IS functions are able to promote f
choice of environmentally sustainal
courses of actions
IS functions are able to educd
employees’ behaviour reducing t
energy consumption

IS functions are able to chan
employees’ behaviour t
environmentally friendly work practice
in an organisation

Resources stewardsh

ip

IT components are easily adopted
business operations

IS functions are easily upgraded

business operations

IT components are widely reused in n
IT infrastructure

IT components are easily shared acr
business operations

IS functions are easily used
communicate among business units
IT components are made from ng
hazardous materials
Power management of IT components
Recycling Information of IT componen

n-

IS

Reusable software modules are widely

reused in new system development
Applications used in organisation 3
designed to be reusable

re

Digital
communications

Adoption of email for internal an
external communication

Adoption of electronic data interchan
for formal external communication
Adoption of teleconferencing technolo

o

Jy

Adoption of tele-presence technology
Adoption of energy-efficien
communication equipment

Adoption of right-sizing communication

equipment
Adoption of LAN and WAN for intern
communication
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7 | Digital business| «  Adoption of enterprise resource planning

transactions » Adoption of e-procurement

» Adoption of online delivery systems

* Adoption of automated workflow
systems

» Adoption of document flow systems

* Adoption of document management
/archival systems

8 Environmenta » Energy consumption

performance * CO, emission management

» Environmental management system

» Organisational environmental system

* Environmental information disclosure

» Environmental reputation

5.7 Data analysis approaches and tools

This study applies structural equation modellingNB, which is widely accepted as one of
the most powerful statistical approaches in quatni# data analysis for testing both
construct validity and theoretical relationshipsoma constructs (Hair 2010). Before data
analysis conducted, the data has to be assessedidsing data values, outliers, normality,
linearity, non-response bias and common method Bizesn the data can be tested for validity
and the reliability of the measurement instrumemdarlying the research model has to be
established using exploratory factor analysis (EBA)l confirmatory factor analysis (CFA)
(Straub, Boudreau & Gefen 2004). The last stagehisn the research hypotheses are applied

to find out the relationships among the constructbe research model.

To prepare the data for EFA, this study used SRSSion 22 software. SPSS is a famous
software package used for statistical analysisiéndocial sciences. In this research, it was
utilised to store the data collected from the syrngenerate descriptive statistics, identify
missing data, detect outliers, test for normaktyamine linearity, test for non-response bias,

assess common method bias and test for EFA. Thgsaf moment structures (AMOS)
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version 22 was employed for the instrument andcairal validity assessments, including

CFA and the structural model.

5.8 Ethics

The study was undertaken in accordance with RMERtEcs guidelines. The aim of these
procedures were to ensure that the questionnai® designed based on the standard
requirements of the Ethics Committee. Ethical appravas obtained from the RMIT Human
Research Ethics Committee (HREC) prior to condgctime survey in Indonesia over the

period 20 February 2013 to 20 April 2013. The appaltetter can be seen in Appendix 5.

5.9 Summary

This chapter has discussed the methodology ustdsimesearch. The research followed the
positivist paradigm and used a quantitative-mettesgarch design. A sequential exploratory
design that involved a literature review, pre-tedpt study and main survey was adopted in
this research. The data collection was conducted jpgper-based and online survey. Finally,
the last section of this chaper discusssed theathonsiderations of this study which were
approved by the HREC, RMIT University. The nexties will discuss the data examination

and preparation.
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Chapter 6
Data examination and preparation

6.1 Introduction

The previous chapter discussed the research mddgydeaomprehensively used in this
research. The aim of this chapter is to understaeadundamental properties of the data and
examine that data to meet the essential statigtcplirements for conducting SEM/AMOS
analysis. This step involves several tests to tetessing values, outliers, kurtosis and skews

in assessing the normality of the data set.

This chapter is organised into seven sectionsid@e6t2 discusses an overview of the survey
data. Section 6.3 provides the steps to identifgsing data values and provide remedies.
Section 6.4 discusses the steps and proceduresfoiseltermining outliers. Section 6.5

discusses the test for normality and Section 6e6tést for linearity. Section 6.7 presents
discussion of the test for non-respondent bias &ection 6.8 for common method bias.

Section 6.9 presents a summary of this chapter.

6.2 An overview of the survey data

This section presents the profiles of respondemttuding job title, business area, age,
education level, level of proficiency in the useioformation technology and number of

employees, which is explored as part of the dalidation in this study.

As mentioned in Chapter 5 Research methodologysadheple in this research was limited to
the IT managers of Indonesian ICT organisationsh \&i response rate of 30% with 378
respondents. Table 6.1 provides a detailed des@&ifiequency table of organisation types.
As shown, computer hardware and peripheral infaonatechnology accounted for about

45% of respondents; telecommunications organisafion32.8%; IT training and consultants
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for 6.3%; software IT solutions for 9.9%; and otleeganisations including internet service

providers for 5.7%.

Table 6.1 Organisation types

No. Organisation types Freq.| %

1 Computer hardware and peripheral IT 174 | 45

2 Telecommunicatior 12€ | 32.¢

3 IT training and consultants 24 6.3

4 Software IT solutior 38 9.¢

5 Others 22 5.7
Total 380 | 100

In terms of the positions held by respondents, mha&ority were managers (27.5%).
Supervisors were 26.3%, CEOs were 5.7% followedlibgctors at 4.7%. The other 35% of
respondents consisted of assistant managers assgpervisors and officers.

Table 6.2 Respondent positions

No. Positions Freqg., %
1 CEO/President 22 5.7
2 Director 18| 4.7
3 Manager 105 27.3
4 Supervisor 101 26.3
5 Others 138| 35.9

Total 38C | 10C

In terms of the size of the organisations, 50.8%raxpondents had between 1 and 50
employees, 30.7% had between 51 and 100 employels éime of study and 10.2% had

between 101 and 250 employees. The organisatianh&étd between 251 and 500 employees
numbered 3.1% followed by the organisations thatletween 500 and 1000 employees and

more than 1000 employees, which numbered 2.6%.

Table 6.3 Organisation size

No. Organisation size Freq., %

1 1-50 employee 19t | 50.€
2 51-100 employee 11€ | 30.7
3 101-250 employees 390.2
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4 251-500 employes 12| 3.1
5 501-1000 employee 10| 2.€
6 >1001 employet 10| 2.€

Total 380| 100

The majority of respondents had 6 to 10 years pkagnce, numbering 45.3%. The second
group was the respondents who had 1 to 5 yeargp#rience, 24%. Those who had more
than 20 years’ experience were in third place WBtB%. Then 9.9% and 7% of respondents
had experience of 11 to 15 years and 16 to 20 yeapectively.

Table 6.4 Respondent experience

No. Experience Freq. | %
1 1-5 years 92 24
2 6—10 years 17445.3
3 11-15 years 38 9.9
4 1620 years 2y 7
5 >20 years 5313.8
Total 38C | 10C

Table 6.5 shows the education of respondents. Tise had completed their bachelor
degrees contributed 70.8%, those who had mastegeeds numbered 18.8% and 7.3% had
diplomas or advanced diplomas. This was followedréspondent who had high school
education with 3.1%.

Table 6.5 Respondent education

No. | Education Freq.| %
1 High schoc 12| 3.1
2 Diploma / advanced diploma 287.3
3 Bachelor degree 27270.8
4 Master’s degree 7218.8
5 Doctoral degree D 0
Total 380| 100

In terms of the level of proficiency in the usel®f most respondents had a high level of
proficiency with 50%, 45.6% had average proficieicjowed by low-skilled respondents

with 4.4%.
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Table 6.6 Level of proficiency in the use of IT

No. | Level of proficiency Freq.| %
1 Low 17| 4.4
2 Average 175 | 45.¢
3 High 19z | 5C
Total 38C | 10C

6.3 Missing data values

The data for this study was collected in Indonesismg a paper-based questionnaire and an
online survey (see Appendix 4 for the survey qoestaire). The questionnaire was
distributed to approximately 9Q€T organisations in Indonesia. After the initiahibout in
February 2013, to encourage responses, follow-igotefwere undertaken both in person and
by phone until the end of May 2013. After a fouratioperiod, 404 responses were received
(31.9% return rate). Initial examination of the 4@%ponses identified 20 incomplete cases
with too much missing data and so these responses excluded. This left 384 cases for
further analysis. With a new response rate of 2@Vmecessary efforts were made to avoid
data entry error through utilising SPSS’s featureedining acceptable values and labels for

each variable.

Missing data refers to a situation in which valiglues for one or more variables are not
available for analysis (Hair 2010). All the missimgta in this study was due to the
respondents not having supplied answers to someatigns. This necessitated further
assessment of the extent and impact of the miskitey The overall extent of missing data is
assessed by calculating the number of the casbsmiitsing data for each variable and the
number of variables missing in a particular caskee &nalysis showed that there were 9
missing cases in the data set, excluding non-mdtata values. Based on the analysis, the
missing data was less than 10% and appeared abmaathd so the missing data could

generally be ignored (Kaplan 2009; Hair et al 2010)is is because the missing data does
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not affect the overall observation of the resedmetling (Hair et al. 2010). Therefore, the

missing data can be replaced by appropriate védKegslan 2009).

Table 6.7 Missing data values

No Variables Indicators Missing Percent

1 IT infrastructure quality ITG11 1 0.3%
ITG12 1 0.3%
ITG14 2 0.5%

2 | Business process digitisation BDCO€ 2 0.5%
BDCOE 1 0.3%

3 | Environmental IT competence SB07 1 0.3%
RS1¢ 1 0.3%

Total 9 0.25%

After identifying the missing data, the next steptd replace the missing data using SPSS
software. The replacing of missing data with the aofthe expectation-maximisation (EM)
technique is widely accepted for dealing with mmgsidata (Kaplan, 2009). This is a
technique that is suitable when the missing dafears at random. The missing data values
are replaced with appropriate values that are ge¢ee by the EM technique in SPSS software

(Kaplan, 2009).

6.4 Outliers

An outlier refers to a case or observation of tlue of a variable or combination of
variables that is substantially different from thogalues in other cases or observations
(Byrne 2010; Hair et al. 2010) . Outliers can bdird®l not to be representative of the
population. They can distort statistical tests #mas work counter to the objectives of a
research study. Outliers can be checked from uiaitear bivariate and multivariate
perspectives. This research performed a multivariast for outliers, as the study used a
SEM-based multivariate analysis that investigatesrultivariate outliers that have extreme
scores on two or more variables. This is opposathteariate outliers that have an extreme
score on a single variable.
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There are several common methods for identifyingltiwariate outliers in research.
Computation of the squared Mahalanobis distance (®»ne of the popular methods for
detecting outliers. It measures the distance ofase drom the centroid (multidimensional
mean) of a distribution, given the covariance (mdiftensional variance) of distribution.
With the use of this statistical measure, the sudeta was examined for detecting outliers
that could seriously affect the data analysis. Aditg to Hair et al. (2010), outliers can be
identified where the D2/df value exceeds threeomr fin large samples. Therefore, in this
research, out of 384 samples, there were 6 casestel® as serious outliers that had D2/df
values equal to or exceeding three. These outhers deleted from the analysis (Shumacker
& Lomax, 2004). The following table shows the cadexpped from further analysis.

Table 6.8 Multivariate outlier test results

No.| Id Independent D2/df
variables

1 5C | IT humanresource 4.4

2 61 | IT humanresource 4.4

3 96 | IT human resources 3.1
4 | 145 | Business process digitisation 3|9
5 | 160 | Environmental IT competence 4,0
6 | 345 | Environmental IT competence 3.9

In summary, the analysis for the presence of madidte outliers identified 6 cases as outliers
and dropped them from further analysis. Therefordy the remaining 378 cases were used

in all subsequent analyses performed as part ®sthdy.

6.5 Normality

In previous sections, missing data and outlierssvexamined and appropriate remedies were
applied to prepare the data in a form suitablerfaltivariate analysis. In this section, the data
is tested for normality, which is needed to complith several multivariate analyses

including SEM/AMOS.
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A normality test is needed to establish the distrdn and characteristics of the statistics for a
single individual variable that approximates a nalraiistribution. As suggested by Hair et al.
(2010), this can be examined based on skewneskuatusis values. Skewness describes the
symmetrical balance of the distribution. It candiner negative (the distribution is tended
and shifted to the right) or positive (the disttiba is tended and shifted to the left). Kurtosis
refers to the ‘peakiness’ or height of a distribati Positive kurtosis indicates a higher peak
than the normal distribution. Negative kurtosisitades that the distribution is flatter than the
normal distribution. Departure from normality irrrte of kurtosis and skewness indicates a
violation of the assumption of normality.

Assessment of the skewness and kurtosis valuesbeaoonducted by several methods
including the visual test and statistical test.this study, the skewness and kurtosis were
measured by statistical test values. This methochamed z-skewness and z-kurtosis
respectively. As a rule of thumb, the value of skewss and kurtosis divided by the standard
error should be between +1.96 and —1.96 for th@etesorresponding 0.05 error level or,
more linearly, within —2.58 and +2.58 for the dedi0.01 error level for normally distributed
variables. The more lenient -3 to + 3 is also wideded in the literature. A study by West,
(Hoyle 1995) suggests that the standardised ksrindiex value equal to or greater than 7.0
is an indication of departure from normality. Kli{@010) suggests a more lenient measure of
+10 to —10 for kurtosis.

The kurtosis and the skewness for the survey datasee assessed using AMOS 21.
Appendix 2 provides the statistical results forvgkess and kurtosis, in which their statistics
were divided by their respective standard errorolitain the critical ratios of skewness
(ZSkewness) and kurtosis (ZKurtosis) for 45 metwaciables. From the 45 metric variables,
there was only one variable that showed deviattomfnormality in the overall normality
tests, applying the stringent +7 and —7 criticéibraf kurtosis. According to the more lenient

measure of kurtosis, none of the three variablggests a problem (Kline 2010).
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Regarding the metric variables that have a problenth skewness, they were
inconsequential, since skewness tends to affegt o@an-based analyses, such as partial
least square. As already mentioned, SEM/AMOS ietham covariance-analysis, which is
more sensitive to problems of kurtosis rather tsgewness. Furthermore, because of the
large sample size of this study (larger than 3@0psa organisations) and considering that the
departure from normality observed with three of ¥aeables was not significant enough to
affect the analysis that this study intended todcwmt, the presence of those non-normal
variables could be tolerated. A large sample sa® the potential to reduce the detrimental

effect of departures from normality (Hair et al0B080—-81; Byrne 2010).

6.6 Linearity

The linearity test is an essential requirementcfamducting factor analysis procedures. Hair
et al. (2010) state that linearity is a consisgtape of change that represents the relationship
between the independent variable and the dependeiable. If the association between
variables is nonlinear, the association effect$ mat be represented in the correlation value.
This means that the association results in an estleration of the actual strength of the
relationship (Hair et al. 2010).

The test for linearity can be obtained by the gieghmethod and statistical method
(Tabachnick & Fidell 2001). With the statisticatlbmique, the hypothesis test for linearity is
examined. The relationship is linear if the diffeze between the linear correlation coefficient
and the nonlinear correlation coefficient is smiallthe graphical method, a scatter plot of the
observed versus the predicted values or a pladluals versus predicted values is analysed.
The point has to be symmetrically distributed abtime diagonal line in the former plot and
the horizontal line in the latter plot.

In this study, scatter plots were used for idemntdythe linear relationship between variables.

Figures 5.1 to 5.4 show the results of the regoesanalysis, which displays the normal P-P
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plot of items for IT infrastructure quality, IT han resource competence, environmental IT
competence and business process digitisation. Tputs confirm linear relationships
between the dependent and independent variableacim level of the model and also show
that the distribution of scores is normal.

Normal P-P Plot of Regression Standardized Residual Normal P-P Plot of Regression Standardized Residual
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Figure 6.1 Normal P-P plot of IT infrastructure fya
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Figure 6.2 Normal P-P plot of IT human resourcespetence
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Normal P-P Plot of Regression Standardized Residual
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Figure 6.3 Normal P-P plot of environmental IT catgnce
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Figure 6.4 Normal P-P plot of business procesgiséiion
6.7 Non-response bias test
Non-response bias is defined in various ways bgaehers. Several previous studies have
defined that non-response bias is an inevitableeigs statistical surveys when the answers of
the respondents differ from the potential answéthase who did not answer. Other studies
have described that late respondents answer diffgrércom early respondents, and the

differences may be due to the different level deiest in the subject. Furthermore, non-
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response bias can be defined as a low accuracstiaiaion when the research findings are
generalised to the population.

From the definition discussed above, there wasea e conduct a test of non-response bias
in the current research in order to generalised¢bearch findings to the population. The most
popular method is comparison of the responses Wy easpondents against those of late
respondents during the data collection period, lviielps to estimate the potential effect of
non-response bias. Although there is no establistoeoh for the characteristics that can be
used to compare early with late respondents, thmture suggests that respondents who are
more interested in a survey respond earlier thasehwho have no interest and who are,
therefore, assumed not to respond (Collis et @1320ewis-Beck 2003).

To assess non-response bias, the current resesestithe independent sample T-test in SPSS
software. It is tested by comparison of the pattdrrearly’ responses as phase 1 and ‘late’
responses as phase 2 through returned questionrmieg marked and recorded with the
dates they were received. Phase 1 contained 50rréspts, 13% of total respondents, while
phase 2 also contained 50 respondents or 13%. [jketive is to determine whether there is
a statistically significant different in the meatoses of the demographic data including mean
of organisation size, mean of organisational bissirexeas, mean of respondent’s education
level and respondent’s gender of those participahts responded earlier and later.

Table 6.8 provides the statistical findings of théependent T-test. The T-test for equality of
means shows that the appropriate values of meéeratice = 0.100 for organisation size,
organisation business areas = 0.040, educatioh ¢éwespondents = 0.040 and gende r= —
0.140. As a result, the outputs of the test for-response bias in the table reveal no
significant difference between earlier and latespondents at a 95% confidence interval for
the chosen variables. This finding suggests thah éfvthere is a non-response bias, it is not
statistically significant in biasing the data aneed not prevent us from making

generalisations from the sample to the population.
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Table 6.9 Independent sample test for non-respoiase

Mean Std error
Diff. difference

No Variables F Sia. Ear La

T S

2 Organisation | 0.157]0.393| 0.404 | 2.020 | 1.98Q 0.040 0.098
business area

3 Education level o | 0.09C | 0.76% | 0.45(C | 3.18C | 3.14(C | 0.04( 0.08¢
respondents

6.8 Common method bias test

Common method bias or common method variance &iance that may occur as the result
of the measurement method, rather than being duthdoconstructs that the measures
represent. Data collected from the same persohdthr the predicator and criterion variables
using a single method and/or at one point of timeey rhave a part of variance that the
measurement items share in common, due to the ohethdata collection, rather than being
due to the relationship hypothesised in a giverae model. Method bias, if it exists,
causes a measurement error that negatively atfeetgalidity of the conclusion drawn.

There are several methods in the literature fdmgsand diagnosing common method bias.
Harman'’s single factor test is the most widely ydsdloading the measurement items into
the factor analysis and examining the unrotatedofasolution of an exploratory factor
analysis to determine the number of factors ac@ogrior the variance in the measurement
items (Podsakoff et al. 2003). According to thistimoel, common method bias occurs if there
is a substantial amount of common method variartoeva) a single factor appears from the
factor analysis or b) one factor accounts for ttegonity of the covariance (more than 50%)
among the variables.

An exploratory factor analysis was performed toeassthe possibility of common method

bias in this research under the conditions thattimber of factors was extracted to 1 and no
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rotation method is used. The finding shows that geeeral factor accounts for 34.116% of
the total variance. This number indicates thattstuntial amount of variance is described by
a single factor. However, it does not account far tajority (more than 50%). The finding
provides no significant bias in the data set duthéoresearch method. Therefore, the test for
generalisability of the data and for common methia$ confirm that there is no significant

bias.

6.9 Summary

The aims of this chapter were to provide a pradfi¢he respondents and to examine the data
collected from the survey for missing data valuestliers, normality, linearity, non-
respondent bias and common method bias, the redulthich were used for preparing the
data analysis. The respondent profile presentsotiganisation type, organisation size,
respondent’s position, gender, proficiency in cotepwse and also the experience of the
respondent. In the missing data test, there we@s8s and remedial actions were also taken.
The test for outliers revealed that 6 cases hatklieted from the dataset and further analysis.
The finding of the linearity test revealed thatrthevere linear relationships between the
dependent and independent variables of this rdse&ar non-response bias and common
method bias, the tests confirmed that there isigrufgcant bias in this research. A total of 6
cases were deleted after the data screening aadimteprocedures discussed above, which
left a final sample size consisting of the datarfr®78 respondents. Therefore, after the data
was ensured to be free from missing data valudepaases, non-normal cases, non-linear
cases, non-respondent bias and common method thiss,stage of examination and
preparation has made the data ready for furthetysiain the next chapter, including
exploratory factor analysis, confirmatory factorabsis and the hypothesised structural

model test.
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Chapter 7
Instrument validation and measurement model

7.1 Introduction

This chapter ensures the validity and reliabilifytiee measurement model. Several rigorous
validation procedures were employed to ensurertsteument of measurement was both valid
and reliable. These procedures involved contenditl reliability assessment, exploratory
factor analysis and construct validity through @wonétory factor analysis. Validity and
reliability are properties of instrument measuretmiat provide the research community
with confidence in the results of the study. Validneasures whether an instrument actually
measures what it sets out to measure. It represeatsegree of accuracy with which the
instrument is measuring the construct it is puipgrto measure and the unigueness of the
measurement instrument from measures of other mtst Reliability measures whether an
instrument is consistent across different situatia@n on repeated occasions. EFA is an
approach utilised to reveal the underlying struetoir a relatively large set of variables. This
method examines whether a theoretical constricuisi— or multidimensional factor and also
ensures items are sufficiently intercorrelatedrmdpce representative items. Once the factor
structure underlying each of the theorised reseanolstructs was determined through EFA, it
was necessary to assess construct validity futtimeugh CFA before assessing the structural
model and testing the research hypotheses.

The chapter is structured as follows. First, afbinéroduction is presented in Section 7.1.
Section 7.2 provides a discussion of the procegsutdy the initial measure. Section 7.3
explains the reliability assessment and establisdimensionality using EFA is discussed in
Section 7.4. Section 7.5 discusses the ensuredtraonsvalidity associated with the
convergent validity and discriminant validity ofthdirst-order and full measurement models

using CFA. Section 7.6 provides a summary of thapter.
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7.2 Content validity

Content validity is defined as the degree to whigms in the measurement reflect the
content universe to which the instrument will getised (Boudreau, M-C, Gefen & Straub
2001). It measures the extent to which the quesdima items pulled are representative of the
universe of all possible measures for a given tatenstruct.

Content validity is generally established by aréitare review and expert judges or panels.

This latter procedure is often termed a POE surlPeg-testing and/or pilot testing is another

method of establishing content validity. Pre-tagtis a preliminary trial of some or all

aspects of the instrument to ensure that thera@weanticipated difficulties. A pilot test, on
the other hand, refers to a brief preliminary synaten using a small convenient sample of
the same population to which the final survey ad administered. In this research, the
content validity was ensured through:

» Defining the area constructs comprising the thémakmodel clearly and unambiguously.
Previous literature was reviewed in depth and wiagmeropriate items were taken from
existing instruments and adapted in light of theliprinary case study findings conducted
prior to instrument development.

» Pulling a large number of items initially (see Apdi& 5.1a)

» Conducting a pre-test survey that involved acadesnid business experts (see Section
5.6.2) to rate the relevance of the items to thstact supposedly being measured

» Conducting a pilot test with 6 respondents repriasgnone CIO of a computer
organisation and five managers in telecommunicatmnganisations of the sample frame
to which the final questionnaire survey was to benaistered. This stage helped to
purify and tailor the wording of some of the measnent items based on suggestions
received from pre-test respondents.

The procedures discussed above ensured that tivedunal instruments had sufficient content

validity.
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7.3 Reliability assessment

A reliability assessment is a recommended methodcémducting a purification measure
before conducting exploratory factor analysis (EFA) identifies and removes the
unnecessary items through statistical approaches.riethod is required as the first measure
used to ensure the quality of a construct. The raostmon statistic for evaluating internal
consistency reliability is the coefficient of inted consistency (Cronbach’s Alpha) (Straub,
Boudreau & Gefen 2004). The coefficient alpha messthe average ratio of item variance
to scale variance, taking into account the numbfeitens in the scale. Furthermore,
Cronbach’s Alpha was calculated for each constasctecommended by Straub, Boudreau
and Gefen (2004).

The value of Cronbach’s Alpha is from O to 1, whérés completely unreliable and 1 is
perfectly reliable. As a rule of thumb, an alphduearange of 0.5 to 0.6 is considered
acceptable for exploratory research and a Cronba&lpha value greater than 0.7 is highly
preferred (Hair 2006). Therefore, based on themeeended practices, this study followed
the procedures above to identify and remove thecessary items to ensure the quality of a
construct.

Using the IBM SPSS statistics software version f#tls study assessed psychometric
properties of eight constructs including IT infrasture quality, IT human resources
competence, digital communication, digital businésmsactions, emission management,
sustainability behaviour, resource stewardship emdronmental performance. The results
showed Cronbach’s Alpha values of 1TQ=0.835, ITH#J, EM=0.812, SB=0.917,
RS=0.890, DC=0.846, DT=0.891 and EP=0.912, confignacceptable reliability and
evidence of content and construct validity for #ie measurement items of the eight

constructs. Table 7.1 shows the output of overadhBach’s Alpha.
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Table 7.1 Summary of Cronbach’s Alpha

No Variables Constructs ltems Number off Cronbach’s
items Alpha
1 IT Infrastructure| IT Infrastructure ITFO1, ITFO2, ITGO3, 6
Quality (ITQ) | Quality ITQ) | |7c04, ITGO5, ITG06 0-835
2 IT Human IT Human HRMO01, HRMO02, 6
Resources Resources HRMO03, HRT04, HRTO5, 0.877
Competence (ITH) Competence HRTO6 '
(ITH)
3 Environmental [T Emission EMO1, EM02, EMO3, 6
Competence (EIT) Management EMO04, EMO05, EMO06 0.812
(EM)
Sustainability | SBO7, SB08, SB09, SB1p, 5 0.917
Behaviour (SB) SB11 '
Resource RS12, RS13, RS14,RS1H 4 0.890
Stewardship (RS '
4 Business ProcegsBusiness Digital| BDC01, BDC02, BDC03 7
Digitisation (BPD) Communication | BDC04, BDCO05, BDC06
(BDC) BDCO7 0.846
Business Digital| BDB08, BDB09, BDB10, 6
Transactions BDB11, BDB12 0.894
(BDB)
5 Environmental | Environmental | EPO1, EP02, EPO3, EPO#, 6
Performance (ER)Performance (EF) EPOS5, 0.912
EPO0O6
Total 45

Besides Cronbach’s Alpha, the estimated valueseais from five variables including ITQ,

ITH, BPD, EIT and EP were calculated. The itemshveih estimated value of less than 0.5

were identified. From this procedure, three itenesendeleted due to low estimate values less

than 0.5. Table 7.2 show the summary of the delgdeas from this purification stage.
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7.4 Exploratory factor analysis

Exploratory factor analysis (EFA) is a statistiegiproach utilised to reveal the underlying
structure of a relatively large set of variablekisTmethod examines whether a theoretical
constructs is a uni— or multidimensional factor amldo ensures items are sufficiently
intercorrelated to produce representative itemsthEumore, based on Straub, Boudreau and
Gefen (2004), the EFA is formed separately for esathof items posited to reflect a given
theoretical construct. Therefore, in the curreseegch, EFA is used as a statistical method to
derive the initial set of items for the construttat will be used for further analysis.

Sample adequacy is an important concern in EFAr kefaal. (2010) argue that the sample
size should satisfy the case-to-variable ratio :&f & a minimum, but should preferably be
v10:1. The measurement model contained a totaRofdbiables with a sample size of 378,
where ITQ consisted of 6 variables, ITH competeocstained 6 variables, BPD had 15
variables, EIT consisted of 21 variables and EPéadriables. Therefore, the sample size of
this study, which is 378 organisations, also sassthe case-to-variable ratio of 5:1-10:1 and
thus lends further support to the appropriatenessnming EFA (Hair et al. 2010).

After the case-to-variable ratio was checked anthdoto be adequate to support EFA, the
measurement model required further data analysstblish the appropriateness of the data
for the five EFA models through the Kaiser-Meyeki®l measure of sampling adequacy
(KMOMSA) and Bartlett's test of sphericity (BTOS¥ele Table 7.1). Generally, data is
factorable (that is, EFA is possible) if the KMOMSAlue is between 0.5 and 1 and the
BTOS is significant (that is, below 0.05) (Hairadt 2010, 132). Furthermore, the results in
Table 7.2 show that the sample correlation matifer@d significantly from the identity

matrix and, as such, sufficient correlations deeamong the items measuring the constructs.
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Table 7.2 KMOMSA and BTOS

No | Constructs| No. of | KMOSA |BTOS| Case-to-variable Comments
items ratio
1 ITQ 6 0.809 | 0.00( 63:1 KMOMSA supported
2 ITH 6 0.891 | 0.00¢ 63:1 KMOMSA supported
3 EIT 21 0.909 | 0.000 18:1 KMOMSA supported
4 BPD 13 0.901 | 0.000 29:1 KMOMSA supported
5 EP 6 0.865  0.000 63:1 KMOMSA supported
Total 52

After the appropriateness of the data for EFA watennined, the following rules and

procedures were utilised to extract the factoithis research.

Principal component analysis

In this study, the factors were extracted utilisprgncipal component analysis (PCA). This is
because the aim of factor analysis is to revealtivaly uncorrelated (orthogonal) common
factors that summarise the major part of the infdfan represented by the original variables
(Mulaik 2009). Further, PCA produces the most eigleset of variables that maximally

capture the variance of a factor and is the mastneonly followed factor extraction method

in IS research (Gefen & Straub 2005). PCA is alse preferred method in empirical

research, as it uses mathematically convenientritdgts to estimate communalities, to

determine the number of factors and to computefaztores (Mulaik 2010, 219).

KMOMSA

The number of items in each of the five factorsthis study were determined based on
Kaiser’s criterion of retaining factors with eigetwes greater than 1.0 (Hair et al., 2010).

Varimax rotation method

This method was used to rotate the factors to it@es to factors more clearly and for better

interpretability (Hair et al., 2010, 115).
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Factor loading

The minimum factor loading to allocate an item téaetor was set at 0.5. Field (2009) and
Hair et al. (2010) suggest selecting a thresholkllghat improves the within-factor
correlation and reliability. They also suggest makinto account the sample size, as smaller
samples require higher factor loadings, whereagetaones require relatively smaller factor
loadings. For a sample size of 200, a factor lagadih 0.40 or higher is considered to be
statistically significant at the 0.05 significaresel.

Appendix 4 provides the results of the five EFA misdand Table 7.3 presents the summary
of deleted items that did not meet the factor etiva criteria including factor loading.
Several items have significant factor loadings @&ovb. The result establishes factorial
validity and represents an initial specification the measurement model in this study.
Furthermore, the results from this stage will bedus the next analysis including construct
validity through CFA using AMOS.

Table 7.3 The deleted items of constructs

Constructs Factors Deleted items Factor] Comments
loadings
Business Process DC BDCO1: Adoption of email for| 0.344 Factor
Digitisation internal and external loading < 0.5

communication

BDCO06: Adoption of WIMAX | 0.316 Factor
technologies for wireless loading < 0.5
communication

7.5 Assessment of construct validity through CFA

Once the factor structure underlying each of tle®tised research constructs was determined
through EFA, it was necessary to assess constrladity further through CFA before
assessing the structural model and testing theargsénypotheses (Byrne 2010; Hair et al.

2010). A critical consideration in using CFA is gadensize. A sample size above 200 is
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generally considered good (Hair et al. 2010, 662wis, Templeton and Byrd 2005, 394).
Since the valid sample size for this study is 208\eets the requirement.

Construct validity assesses the extent to whiclktaos measured items actually reflect the
underlying factor model that those items are dexigto measure (Hair et al. 2010, 708).
Construct validity focuses on the measurement dividual constructs. Two construct
validity assessments — convergent and discrimiramére tested. The tests were undertaken
first for each individual factor model, then foethigher order model (whenever appropriate)
and finally for the full measurement model (Lewlgmpleton & Byrd 2005). This section
provides an overview of convergent and discriminaalidity and reports the results of the

construct validity of the measurement model.

7.5.1 Convergent validity

Convergent validity assesses the extent to whieh itfdicators of a specific construct
converge or share a high proportion of variancecammon (Hair et al. 2010; Straub,
Boudreau & Gefen 2004). The convergent validityaof indicator can be established by
assessing whether all factor loadings for the mics measuring the same construct are
statistically significant. In this study, AMOS igilised to measure the convergence validity
of a construct through assessing one or a combimafithe following measures.

In AMOS, the convergence validity of a constru@ncbe assessed using one or a
combination of the following measures: goodnes$itofGOF) measures; squared multiple
correlation (SMC), which is a function of the siakthe standardised factor loadings (SFL);
average variance extracted (AVE); and construdalgity (CR) (Straub, Boudreau and
Gefen 2004; Hair et al. 2010). When the GOF shopeat fit to the theorised model, the
model was respecified. The various measures ofergewnt validity and the considerations

for model respecification are discussed brieflyobel
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GOF indices: GOF indices are important to be used to deternfiaegbodness of fit between
theory and reality (Hair et al. 2010). It can beaswed for many criteria. For example, Byrne
(2010) says GOF can be categorised into three gralgsolute, incremental and parsimony
fit measures. In addition, Hair et al. (2010) art¢juet GOF indices can be grouped into three
general categories: absolute fit indices, incremiefiit indices and parsimony fit indices. In
this study, the GOF indices recommended by Haal.gf2010) are considered for evaluating
the fit indices due to providing adequate suppariaf model fit (Hair et al., 2010).
Accordingly, as recommended by Hair et al. (201Mj-square (X) values and degrees of
freedom, at least for the incremental index (CFITal) and at least one absolute index
(RMSEA or SRMR) have to be reported. Table 7.4 ples the category of GOF indices and
summary of fit measures and established criteria.

Table 7.4 Goodness of fit statistics

Categories Name of Definitions Fit criteria Comments
GOF criteria
Chi-square | Chi-square | Difference between | P value > 0.05 P value can be less
(X3 observed and than 0.05 ( this
estimated covariance indices is sensitive to
matrices large sample sizes)
Degree of | Covariance in the Df <5

freedom observed matrix less
the number of
estimated coefficients
Probability | Probability that the
statistic (P- | observed and

value) estimated covariance
matrices are actually
equal
Absolute fit GOF inde: | Measure indicatin X?/df value
indices how well a model between 1 and
reproduces the 5

variance/covariance
matrices of the
observed sample

Root mean | Badness-of-fit index Value< Valueupto1.0is
square error | measuring how well a 0.08/0.1 considered
of model fits a population (MacCallum et| acceptable
approximation taking into account al. 2001)

(RMSEA) | both model
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complexity anc
sample size

Root mear | Average of the Value< 0.0¢
square residuals between
residual individual observed
(RMSR) and estimated
covariance and
variance terms
Standardised| Standardised value off Value< 0.09
root mean | RMSR
residual
(SRMR)
Normed Chi- | Ration of Chi-square | X?/df value
square to degrees of freedom between 1 ang
for a model 5
Incremental | Normed fit | Assesses how wella | Value>0.09 | Value close to 0
fit indices index (NFI) | specified model fits indicates a poor fit,
Comparative | relative to some while close to 1
fit index (CFI) | alternative baseline indicates a perfect fit
Tucker-Lewis| model (often a null
index (TLI) | model that assumes all
Incremental | observed variables are
fit indices | uncorrelated)
(IF1)
Parsimony fitt Parsimony | Evaluates the Value> 0.5
indices comparative | parsimony ratio of the
fit index model compared to the
(PCFI) GOF such as CFl and
Parsimony | NFI
normed fit
index (PNFI)

Source: Hair et al. (2010)

SMC: the squared multiple correlation indicates how muclthef variability in the response

to individual items can be predicted from othemige Hair et al. (2010) recommend that the

SMC value of each item should be more than 0.3pbeferably 0.5 and above, suggesting

construct validity and reliability.

AVE and CR: with the GOF indices supporting the model’s fittwthe data, the model’s

convergent validity was further assessed baseti@nite of the factor loading, using average

variance extracted (AVE) and construct reliabil(§R) (Hair et al. 2010, 722). AVE is

calculated by establishing the sum of each ind&ddhem’s SFL square and dividing the total

by the total number of items within the factor. @Rcomputed by squaring the sum of each
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individual item’s SFL within the factor and dividjnt by the squared sum of each item’s SFL
square and the sum of each individual item’s eresiance within the factor (Hair et al. 2010;
Holmes-Smith 2010). Evidence of convergence validikists if the SFL, AVE and CR
values are at least 0.7, 0.5 and 0.6, respectively.

Model respecification considerations:a model is said to be correctly specified when it
reproduces the sample covariance matrix well. Wihetances of specification error were
noticed, the critical ratios (t-values), the SMdues, the standardised residuals and the
modification indices (MIs) were examined to respecihe model. Conceptually, all
unstandardised estimates should be in the expeltection and statistically different from
zero (that is, the critical ratio is larger thanl.96 at thex = 0.05 significance level) (Byrne
2010; Hair et al. 2010). SMC values should be gre#tan 0.5. Standardised residual
covariance should also be less than the benchnzdule wf |4| but preferably less than |2.58|
(Hair et al. 2010, 725). A large residual covar@rbetween any two measurement items
indicates that the association between these emositis not accounted for sufficiently by the
model. This suggests a problem with one or botthefmeasurement items. A standardised
residual value of |2| indicates that a particulavaciance is not well reproduced by the
hypothesised model (at the= 0.05 significance level) and a standardiseditesivalue of |4|
relates too = 0.001 significance level. When a consistent gpattof large standardised
residuals was associated with either a single eseveral of the items within a factor, the
necessary respecification was made to accounhifassociation between the variables, such
as by dropping an item and rerunning the measuremedel (Hair et al. 2010, 710).

MlIs also suggest a potential source of model reBpaion. An Ml is calculated for each
non-free parameter and represents a possible deckif the parameter is freely able to be
estimated in the respecified model. A Chi-squalee/af 3.84 with one degree of freedom
has p = 0.05 and an MI value greater than |4| stiggethat the Chi-square could be

significantly reduced if the corresponding parametere estimated. Based on this guideline,
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this study examined the measurement items thatlkedenigh M, that is, above [4| (Byrne

2010; Hair et al. 2010, 725) and made appropregpecification of the model.

7.5.2 Discriminant validity

Discriminant validity measures the degree to wlaatoncept differs from other concepts (or
is not identical). It provides analysis of a distion between two constructs, confirming that
the hypothesised structural parts are free frorariaistency and lead to a precise result. The
finding of discriminant validity is used for laterterpretation in analysis. In this study, the
evaluation of discriminant validity was conductédough the comparison of AVE estimates
for individual factors with squared inter-factomraations estimated that related to that factor
(Hair 2010; Hair et al. 2006). Discriminant validits supported by a condition where the
square root of AVE for individual factors is corisistly higher than the squared inter-

construct correlations estimate (Hair et al. 2006).

7.5.3 Measurement model of organisational environnme performance construct

The environment performance (EP) construct was tmgsised to consist of 6 indicator
variables, namely, EPO1 (Energy Consumption), ERDQ2 Emission Reduction), EP03
(Environmental Management System), EP04 (OrgawisakiEnvironment Initiatives), EP05
(Environmental Information Disclosure) and EPO6d@&nisational Environment Reputation).
Each item is associated with a measurement erbedléal from el to e6. Figure 7.1 below
shows the estimated initial one-factor congenemasarement model for the environmental

performance.
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GOF X2/ df P-value RMSEA| SRMR CFI TLI AGFI
index

17.797 0.000 0.211 . 0270 0.904 0.840 0.704

Figure 7.1 One-factor proposed congeneric modehgifronmental performance

Examination of the GOF statistics in Figure 7.1vghohat the proposed model does not have
sufficient validity, exemplified by the poor?Xif value of 17.797 which is higher than the
recommended value (2.0). In addition, the p-valas &an unacceptable value which is lower
than the recommended value (0.05). The RMSEA vate0.211 is more than the
recommended value (<0.05). The CFI, TLI and AGEFIstatistics of the model are 0.904,
0.840 and 0.704 respectively. Therefore, in suctuaistances, the literature (Brown 2006,
181, 129; Hair et al 2010) suggests conductindh&rraanalysis of the one-factor congeneric

measurement model.

The model was re-examined with the use of severagndstic measures including
standardised factor loading (SFL), standardisedluas (SR), squared multiple correlation
(SMQC), the cut-off values for the GOF measures #medminimum number of items for a
factor. The diagnostic statistics for the one-factangeneric model for EP were seen through
AMOS text outputs. The model diagnosis began witm@ning the SFLs as shown in Table

7.5 below.
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Table 7.5 The standardised factor loading and SME&EP

No.| Items SFL SMC
1 EPO1 0.675 0.456
2 EPO2 0.798 0.637
3 EPO3 0.863 0.744
4 EPO4 0.818 0.669
5 EPO5 0.826 0.683
6 EPO06 0.814 0.662

Table 7.5 shows that most of the SFL and SMC vatdiesch item are within the acceptable
range, that is, above 0.5 and 0.7. But the EPOWshmwver values than acceptable SMC and
SFL. Therefore, considering that EPO1 has unacbkpt&FL and SMC values, it was

dropped from the measurement model and the modeletasted.

The resulting measurement model after deletingcatdr variable EPO1 is shown in Tables
7.6 and 7.7. Although some of the absolute fitdedisuch as %(Chi-square), X /df, CFI

and TLI improved, the p-value was still outside Hezeptable range and hence the model
was still a poor fit. Further analysis of the rexsmnation of the SR value of each item was
conducted. As shown in Table 7.7, the items EP@REPO4 SR values were still outside the
acceptable range. Therefore, considering that ERAZEP04 SR values were higher than the

recommended value (<0.40), EP02 and EP04 wereedefletm the model measurement.

Table 7.6 Statistics for re-run one-factor congenmodel of environmental performance

GOF X? [ df

index

P-value RMSEA| SRMR CFlI TLI AGFI

6.163 .000 A17 .0270 977 .953 913
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Table 7.7 Statistics for standardised residual

EPO6
EPO5
EPO4
EPO:

EPO2

EPO6
.000
.07¢
.034

.024
.0.24

EPO5

.000
-.474

-.147
.582

EPO4

.000
.14C
—-.208

EPO3

.00C
-.071

EPO2

.000

After the model was re-tested, based on Figure tAe statistics showed that all the SMC
values of individual items were above 0.5 and #wdr loading values of items were greater
than the recommended threshold of 0.7. Table 79iges the final GOF statistics and the
measures for environmental performance. It showsdh of the GOF statistics were within
the acceptable range. For example, the CFI, TLI AGdF fit statistics of the model were

0.999, 0.997 and 0.983, respectively.

83

EPO6

EPOS

EPO3

[1]

Figure 7.2 Final one-factor congeneric measuremmentel of environmental performance
Consequently, the results were admissible in tesiall selected fit indices as shown in

Figure 7.2 and Table 7.8.

Table 7.8 Statistics for final one-factor congeaeniodel of environmental performance

GOF X?/ df

index

P-value RMSEA| SRMR CFlI TLI AGFI

1.596 .206 .040 0121 .999 997 .983
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7.5.4 Measurement model for IT infrastructure qualty

Based on the EFA result, the ITQ construct condisfesix items including modularisation of
information system (ITFO1), standardisation of mmfiation system and reports (ITF02),
adoption of server virtualisation (ITGO03), storagertualisation (ITG04), desktop

virtualisation (ITG05) and implementation of RFIDFG06), as discussed in Chapter 3. To
measure the convergent validity of the construgis study followed the procedure for

validating a one-factor congeneric measurement hadfdé&Q.

ITFO1
ITFO2
ITG03
ITG04 °
ITG05

ITGO6

O®O®O®E

Figure 7.3 One-factor proposed congeneric mod#l affrastructure quality

The results showed that the GOF statistics of thdahwere unacceptable. This was because
the p-value was still outside the acceptable raregmmmended by Hair et al. (2010).
Furthermore, the incremental fit indices includi@§l, IFI and TLI were also not within
acceptable ranges. In addition, ITFO1, ITFO2 andd® showed lower than acceptable SMC.
The factor loading values of those items reveabad the model was not well accounted for.
Therefore, considering that ITF01, ITF02, ITGO6 haabr reliability, those items were

dropped from further analysis and the model waasnaysed.
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Table 7.9 Statistics for one-factor congeneric nhofl€T infrastructure quality

GOF X? [ df P-value RMSEA | SRMR CFlI TLI AGFI
index

7.745 .000 134 0807 .890 817 .873

After deleting the unacceptable items, the resastsshown in Table 7.11 and Figure 7.4
revealed that all the values of SMC and factorilogudvere higher than the threshold value of
0.5 and 0.7. But all of the GOF statistics werehimithe acceptable range except the p-value,
which was less than 0.05. In this circumstancer (24110) states that the p-value is sensitive
to large sample sizes (more than 250 samples)., Thasp-value of the IT infrastructure

quality model can be generally ignored.

GOF X2/ df P-value RMSEA | SRMR CFlI TLI AGFI
index

3.830 .022 .087 .0807 .986 .979 .961

Figure 7.4 One-factor final congeneric model ofrifrastructure quality
7.5.5 Measurement model for IT human resources congence
The proposed model for IT human resources compet@ii¢l) involves six items and these
are shown in Figure 7.5. The GOF fit indices of fireposed model that were obtained

through AMOS are provided in Table 7.10.
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Figure 7.5 One-factor proposed congeneric model buman resources competence

As we can see from Table 7.10, the GOF statistidsated inadmissible model fit in terms
of X?/df, P-value, RMSEA, CFI, TLI and AGFI. Furthermpi@s shown in Figure 7.5, the
factor loadings of the items showed that there wleree items, HRT04, HRTO05 and HRTO6,
with factor loadings that were below the recommehdsue of 0.7. Therefore, the model of
IT human resources competence was re-run withotltt4RHRTO5 and HRTO6.

Table 7.10 Statistics for one-factor congeneric ehofl IT human resources competence

GOF X2/ df P-value RMSEA| SRMR CFI TLI AGFI
index

13.344 .000 173 .0856 .879 799 79

Table 7.11 provides the GOF statistics for thelforae-factor congeneric model of IT human
resources competence. Figure 7.6 presents theciisgane-factor CFA model of IT human

resources competence and factor loading valueseofirteasurement item. Both table and
figure show that the model had an acceptable fit alh the measurement items exhibited

convergent validity. Therefore, this CFA model veasepted.
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Table 7.11 Statistics for final one-factor cong@énarodel of IT human resources competence

GOF X | df P-value RMSEA| SRMR CFI TLI AGFI
index

1.237 .027 .000 .0029 1.000 1.000 0.997

HRMO1 B
HRMO02 -

91
HRMO03

Figure 7.6 One-factor final congeneric model ohliman resources competence

7.5.6 Measurement model for business process digdition construct

Based on the EFA findings, business process digjitis (BPD) is composed of the four first-
order factors of business digital transactions (BRAd business digital communication
(BDC). Therefore, this sub-section discusses th& @feasurement model for both factors

BDT and BDC.

7.5.6.1 One-factor congeneric measurement model BDC

Drawing from the EFA results, the proposed BDC ne@dasists of 5 items shown in Figure

7.7 and the GOF fit indices seen in Table 7.12.
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Figure 7.7 One-factor proposed congeneric modBE

Table 7.12 Statistics for one-factor congeneric ehad BDC

GOF X2/ df P-value RMSEA| SRMR CFI TLI AGFI
index

5.619 .000 111 .0320 972 .943 919

As can be seen from Table 7.12, the GOF resultsated that the model of BDC was
inadmissible. This was because only the CFl valas higher than the threshold value of
0.95. In addition, based on Figure 7.7, the fatgading for items BDC02 and BDCO7 was
lower than the recommended value of 0.7. Furtheemiie SMC value of items BDCO02 and
BDCO07 was also below 0.5. Therefore, those itemewemoved from the reanalysis of the

BDC model.

GOF X2/ df P-value| RMSEA | SRMR| CFI TLI AGFI
index

5.012 .02 .019 .0243  .980 .969 .959

Figure 7.8 One-factor final congeneric model of BDC
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Figure 7.8 provides the respecified one-factor emegic model of BDC and the SMC value
and factor loading value of each item were accdptabBurther, Figure 7.8 shows the
corresponding GOF statistics of the measurememisitdhe X/df value of 5.012, p-value of
0.02, RMSEA value of 0.019, SRMR value of 0.024B] @lue of 0.980, TLI value of 0.969
and AGFI value of 0.959 suggest that the BDC madabieved sufficient validity, although

the p-value was below the recommended value.

7.5.6.2 One-factor congeneric measurement model BDT

Based on the EFA results, the proposed BDT modadists of five items, BDB08, BDBO09,
BDB10, BDB11 and BDB12. Figure 7.9 provides the Ggddtistics for the proposed model

of BDT.

5

Rt

GOF X? /| df P-value| RMSEA SRMR | CFlI TLI AGFI
index

15.786 | .000 .198 .0384| .940 .88( 75

Figure 7.9 Proposed one-factor congeneric modBDoF

Based on Figure 7.9, the model of BDT had not aetiesufficient in terms of 3df, p-value,

RMSEA, CFI, TLI and AGFI. But, as can be seen igure 7.9, all the factor loading and
SMC values were within the acceptable range ofahd@ 0.5. However, the standardised
residual covariance reveals that the covariancevdmt BDB12 and BDB10 (1.301), and

BDB12 and BDB11 (1.042), was higher than the recemated value. This can also be seen
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from the Mis as evident, which proved that the Sdurare can be deducted by 12.967 and
8.468 respectively if the error terms for those¢hitems were covaried. Therefore, the BDT

model was re-run without BDB12.

GOF X2/ df P-value| RMSEA SRMR | CFI TLI AGFI
index

13.544 | .000 .182 .0384| .973 919 .841

Figure 7.10 One-factor re-run congeneric model DTB

Figure 7.10 presents the statistics for modebfitBDB after trimming BDB12. The ¥df, p-

value, RMSEA, TLI and AGFI were still outside thleréshold values set. However, the
measures for reliability as shown in Figure 7.10vslihat all the items had an acceptable
value. But an examination of the standardised uvesidovariance indicated that the SR
between items BDB11 and BDB08 was —4.900, whidiigher than the recommended value.

So BDB11 became a candidate for deletion and wasped from the model.

As can be seen from Figure 7.11, the GOF statiségsaled that the modified one-factor
congeneric measurement model adequately fit thee edemplified by X/df of 1.639 with p-
value of 0.200, RMSEA value of 0.041, SRMR valuéddi079, CFI, TLI and AGFI values
that are very near to 1. Furthermore, Figure 7tidwvs the respecified one-factor CFA model
of BDT and reveals that the model has an acceptahlee for both SMC and factor loading.

Thus, this CFA model is accepted.
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GOF X2/ df P-value| RMSEA SRMR | CFlI TLI AGFI
index

1.639 .200 .041 .0079| .999 .997 .983

Figure 7.11 Final one-factor congeneric model oflBD

7.5.6.3 Full measurement model for BPD

After validating the individual factors of BPD imqvious sections, this section validates both
factors BDC and BPT together. Figure 7.12 displdge full model of first-order
measurement for BPD. Further, Figure 7.12 and T&l16 provide the corresponding GOF

statistics and construct validity examination toe BPD model.

GOF X2/ df P-value| RMSEA SRMR | CFlI TLI AGFI
index

2.176 .0210 .056 .0183| .992 .987 .961

Figure 7.12 Full first-order measurement model BCBconstruct
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Table 7.13 Convergent validity for full first-ordereasurement model of BPD construct

Factors ltems Estimate SMC CR AVE
BPD BDBO08 0.83 0.681 0.87 0.70
BDB09 0.77 0.588
BDB10 0.90 0.805
BDC BDCO03 0.76 0.582 0.86 0.67
BDCO04 0.88 0.766
BDCO05 0.82 0.671

The statistics in Figure 7.12 indicated that thisasurement model adequately fit the data.
The X%/df is 2.179 with p-value of 0.210, RMSEA valugdi®56, SRMR value is 0.0183, CFI

value is 0.992, TLI is 0.987 and AGFI value is @.9Burthermore, this model was supported
by convergent validity based on factor loading (a6.7), AVE (above 0.5) and CR (above

0.7). Thus, based on Figure 7.12 and Table 7.&3nibdel is accepted.

The model fit and convergent validity now estat#¥idhassessment of the validity of the
discriminant was conducted and the results careba 1 Table 7.14. Based on the results,
discriminant validity is supported. This is becauseall cases, the AVE values are greater
than the maximum shared variances (MSV) and aveshgeed variances (ASV) (Hair et al.

2006).

Table 7.14 Discriminant validity of the BPD full m&urement factor model

CR AVE MSV ASV
BDT 0.87 0.70 0.64 0.64
BPC 0.86 0.67 0.64 0.64

7.5.6.4 The BPD as a second-order construct

The research hypothesis of this study is basedh@BPD construct, which is a higher order
construct. Hence, this section assesses the constlidity of the BPD construct at second-

order level. Figure 7.13 shows the second-ordeiofamodel of the BPD construct. Table
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7.15 provides GOF statistics and the measuressSeessing the convergent validity of the

second-order factor model of BPD.

Figure 7.13 Full second-order measurement modBP®& construct

Table 7.15 Statistics for full second-order measenat model of BPD construct

Factors Iltems Estimate | SMC CR AVE GOF indices

Absolute Incremental Parsimony

BPD BDB08 0.825 0.681 0.849 0.694 X%df =2.179 | CFI=0.992| PCFI=0.595
BDB09 0.767 0.588 P-value=0.021| IFI=0.992 | PNFI=0.591
BDB10 0.897 0.805 RMSEA=0.096 | TLI=0.987

BDC BDCO03 0.763 0.582 0.857 | 0.702 | SRMR=0.0486
BDCO04 0.875 0.766)
BDCO05 0.819 | 0.671

The results in Table 7.15 indicate that all of B®F values were acceptable and that
convergent validity was supported based on theegabf AVE and CR. Hence, the second-

order CFA model of the BPD construct was accepted.
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7.5.7 Measurement model for EIT

Based on the EFA results, the EIT was hypothedsisezbnsist of the following three first-
order factors: emission management (EM), sustdihaldbehaviour (SB) and resource
stewardship (RS). This section, therefore, disautise CFA measurement model for each of
the three factors individually. The one-factor meament model is assessed based on GOF

statistics and evidence for convergent validity.

7.5.7.1 One-factor congeneric measurement model BM

The measurement model of EM obtained from EFA tesisl presented in Figure 7.14.
Theoretically, the EM model consists of six itetf@sganisation has established clear IT goals
(EMO1), IT vision of an organisation is clearly ohefd (EM02), Top management is very
concerned with green IT issues (EMO03), Implemeatatf environmentally friendly IT
purchasing procedures (EM04), Implementation ofable IT equipment procedures (EMO5)

and Implementation of IT equipment disposal procesi(EMO06).

62
e5 EMO5 e
- 8
ed EMO04 80
e3 EMO3 -
EMO02 o8
el EMO1
GOF X4/df P-value| RMSEA SRMR | CFlI TLI AGFI
index
23.813 .000 .246 .0183 .819 .698 .633

Figure 7.14 Proposed one-factor congeneric modeMf
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As can be seen in Figure 7.14, the GOF statistiesaled that all the findings were outside
acceptable ranges. Furthermore, it shows that ENEMQ2 and EMO3 have lower factor
loading and SMC values. Therefore, the proposedetnoekeded to be re-run without EMO1,

EMO02 and EMOS.

GOF X4/df P-value | RMSEA SRMR | CFlI TLI AGFI
index

1.010 .022 .000 .0009| 1.000 1.000 1.0pO

Figure 7.15 Final one-factor congeneric model of EM

The results reflect good model fit, according te garameters suggested in Figure 7.15. All
the GOF statistics support that the model fit tla¢advery well and that the model held
convergent validity. Furthermore, all the items vady high reliability. Therefore, the one-
factor congeneric measurement model shown in FigukB indicated an excellent fit and it

was thus accepted.

7.5.7.2 One-factor congeneric measurement model $B

The initial model for SB consists of five obserwediables as can be seen in Figure 7.16. The
table presents the results of the initial SB maddive items that indicate the model poorly
fit the data with a p-value of 0.000 and unaccdpta#GF| scores. Furthermore, the SMC

value for SB0O7 was less than the threshold valu@50.
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GOF X?/df P-value| RMSEA SRMR | CFI TLI AGFI
index

5.004 .000 .0103 .0009| 0.986 0.971 0.924

Figure 7.16 Proposed one-factor congeneric modgBof

Further analysis, Mls suggest covarying the erfo6B08 with the other two error items
SB09 and SB10. This implies that SB08 lacks spatyfi Therefore, items SB07 and SB08

were dropped and the respecified SB measuremenrglrisoshown in Figure 7.17.
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GOF X/df P-value| RMSEA SRMR | CFI TLI AGFI
index

2.703 .100 .0067 .0074| 0998 0.993 0.972

Figure 7.17 Final one-factor congeneric model of SB

The respecified SB measurement model had an addepia against all the selected fit
measures and all the measurement items met thenommiacceptable threshold value for

establishing convergent validity. Therefore, the-fector model for SB was accepted.
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7.5.7.3 One-factor congeneric measurement model RS

The proposed one-factor congeneric model for RSpeis@s four observed variables as can
be seen in Figure 7.18. The model diagnosis stdtts examining the factor loadings and
SMC values. Further, Table 7.18 provides the GOdfissics including X/df p-value,

RMSEA, SRMR, CFI, TLI and AGFI.

3

T

GOF X2/df P-value| RMSEA SRMR | CFlI TLI AGFI
index

1.641 0.178 .041 .0122) 0.998 0.996 0.9/§

Figure 7.18 Final one-factor congeneric model of RS

Based on Figure 7.18, all statistics of one-faatongeneric measurement models met
acceptable absolute fitness measures witfdfXvalue of 1.641 and p-value of 0.178.
Furthermore, recommended RMSEA, SRMR, CFlI, TLI &a@FI| values are at 0.41, 0.0122,
0.998, 0.996 and 0.978 respectively. Hence, thefacter congeneric model of RS was

accepted.

7.5.7.4 Full measurement model for EIT

In the previous sub-sections 7.5.6.1-7.5.6.3, the-factor congeneric models of the three
factors that constitute EIT were individually tebtnd validated. This sub-section measures

all the three factors together and thus forms thestruct of EIT. Figure 7.19 presents the
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initial full first-order measurement model of ElTable 7.16 summarises the results of GOF

and construct validity tests.
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Figure 7.19 Proposed full first-order measuremendehof EIT construct

Table 7.16 Statistics for proposed full first-ordeeasurement model of EIT construct

Factors ltems Estimate| SMC CR AVE GOF indices
Absolute Incremental Parsimony
EM EMO04 0.76 0.58| 0.870| 0.691 X?/df =7.515 CFI=0.921| PCFI=0.716
EMO5 0.92 0.95 P-value=0.000 | IFI=0.921 | PNFI=0.708
EMO06 0.79 0.62 RMSEA= 0.131 | TLI=0.898
RS RS12 0.87 0.75 0.892| 0.674| SRMR=0.546
RS13 0.74 0.54
RS14 0.83 0.70
RS15 0.84 0.71
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SB SB09 0.91 0.92| 0.923| 0.751
SB10 0.84 0.71
SB11 0.88 0.77

Table 7.16 shows that the model was unacceptabls. Was because there were several fit
indices out of range of the recommended valuegifXalue of 7.515, RMSEA value of
0.131, CFl value of 0.921 and TLI value of 0.988eTactor loadings were sufficiently high,
giving an acceptable value for convergent validiyn examination of the standardised
residual covariance discloses that the covariah&MW®4, RS12 and RS13 with a few of the
other items were not produced well. Hence, the ma@s respecified without EM04, RS12
and RS13. Figure 7.17 provides the respecified ful first-order measurement model of
EIT. Table 7.18, furthermore, presents the fit GSddiistics and the measures for convergent
validity. All the fit indices were in acceptablenges. Further, all factor loadings were
supported by the model’s convergent validity basedSFL (above 0.7), AVE (above 0.5)

and CR (above 0.7). Therefore, the model of EIT aapted.
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Figure 7.20 Final full first-order measurement mafeEIT construct
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Table 7.17 Statistics for final full first-order msurement model of EIT construct

Factors ltems Estimate| SMC CR AVE GOF indices
Absolute Incremental Parsimony

EM EMO5 0.88 0.77| 0.870| 0.691 X?/df =4.012 CFI=0.977| PCFI=0.651

EMO06 0.86 0.74 P-value=0.000 | IFI=0.977 | PNFI=0.646
RS RS14 0.83 | 0.69 | 0.892| 0.674| RMSEA=0.089 | TLI=0.965

RS15 0.89 0.79 SRMR=0.546
SB SB08 0.85 0.73 | 0.923| 0.751

SB09 0.92 0.84

SB11 0.84 0.71

The model fit and convergent validity now estaldigh assessment for validity of the

discriminant was conducted and the results caneba s Table 7.18. Based on the results,
discriminant validity was supported. This was beeaun all cases, the AVE values were
greater than the MSV and ASV (Hair et al. 2006).

Table 7.18 Discriminant validity of the EIT full msurement factor model

CR AVE MSV ASV RS EM SB
RS 0.848 0.737 0.521 0.430 0.858
EM 0.861 0.755 0.518 0.429 0.582 0.869
SB 0.904 0.760 0.521 0.520 0.722 0.720 0.872

7.5.7.5 The EIT as a second-order construct

The research hypothesis of this study is basedherkEtT construct, which is a higher order
construct. Hence, this section assesses the consalidity of the EIT construct at second-
order level. Figure 7.21 shows the second-orddofanodel of the EIT construct. Table 7.19

provides GOF statistics and the measures for argeb®e convergent validity of the EIT.
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Figure 7.21 Final eecond-order measurement modekoEIT construct

Table 7.19 GOF and validity measurement for findilthodel of second-order EIT construct

Factors ltems Estimate| SMC CR AVE GOF indices
Absolute Incremental Parsimony
EM EMO5 0.878 0.771 0.870 0.691 | X%df =4.280 CFI=0.976| PCFI=0.604
EMO6 0.862 0.743 P-value=0.000 IFI=0.977 | PNFI=0.600
RS RS14 0.825 | 0.680 | 0.892 0.674 | RMSEA= 0.093 TLI=0.962
RS15 0.882 | 0.777 SRMR=0.546
SB SB08 0.858 | 0.737 | 0.923 0.751
SB09 0.917 0.84Q
SB11 0.848 | 0.720

The results in Table 7.19 indicate that all of B®F values were acceptable and that

convergent validity was supported based on theegabf AVE and CR. Hence, the second-

order CFA model of the EIT construct was accepted.

7.5.8 Full measurement model

Once all constructs in the measurement were validandividually for first-order and

second-order factors of the research model, wisiatséd to ensure the uni-dimensionlity and

construct validity of each construct included i tlesearch model, a structural model can

141




then be validated and tested and is presentedsapidicant stage of analysis in this study.
The aim of the structural model is to specify whiakent constructs directly or indirectly
affect the value of the other latent constructthim model. Therefore, this section discusses

the full structural model in order to answer theel@ch questions described in Chapter 1.

As can be seen in Figure 7.22, the proposed fudehof CFA measurement of this study
consists of three first-order factor models inchgdiTQ, ITH and EP, and two second-order

factor models including BPD and EIT.
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Figure 7.22 Initial full model of CFA measurement

Table 7.20 provides the proposed full model CFA sneament model. Based on the results,
the model was unacceptable. This was becauseeaihtihemental fit indices were out of the
acceptable range. Therefore, the model needed tedpecified in order to obtain a more

parsimonious model.
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Table 7.20 Statistics for proposed full model ofA0fReasurement

GOF X/df P-value RMSEA | SRMR CFlI TLI AGFI
index

3.667 0.000 .084 .0122 0.913 0.900 0.817
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Figure 7.23 Final full model of CFA measurement

Table 7.21 displays the comparison fit indicestfa four structural models. Comparing the
fit indices for the four corresponding GOF statistiested as described above, the result

confirmed that the rectified full model 2 providée most parsimonious model.

Table 7.21 Comparison of fit indices

Model X2/df (P) RMSEA CFI TLI AGFI GFlI PCFI PNFI

Initial 3.667 0.084 0.913 0.900 0.817 0.816 0.772 0.750

Rectified 3.398 0.080 0.924 0.9084 0.827 0.827 0.7[76 0.748
full model

1

Final full 3.636 0.056 0.935 0.920 0.887 0.860 0.765 0.742
model 2
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Once validating that the full measurement modeltmé®e GOF fit indices, this study then
performed discriminant validity. As already mengdnthe purpose of discriminant validity is
to examine the extent to which conceptually relatedstructs are indeed different (or not
identical). It shows that a construct is exclusirel captures several phenomena that other
constructs do not. Discriminant validity is analysbrough comparison of the AVE estimates
for each factor with the squared inter-factor clatien estimates associated with that factor
(Hair et al. 2006, 778; Hair et al. 2010, 710)AWE is consistently higher than the squared
inter-construct correlations of the construct, dimmant validity is supported (Straub,
Boudreau and Gefen 2004; Hair et al. 2006, 8108. dikcriminant validity analysis results in
Table 7.22 show that the AVE and CR values aretgrethan the recommended values,

which are 0.5 and 0.7 respectively.

Table 7.22 Discriminant validity for full measurenmtenodel

CR AVE MSV ASV ITQ ITH BPD EIT EP

ITQ 0.800] 0.577] 0.335| 0.269| 0.760

ITH 0.871] 0.696| 0.368| 0.297] 0.579| 0.834

BPD 0.889] 0.799| 0.663| 0.433] 0.514| 0.607] 0.894

EIT 0.872] 0.695| 0.663] 0.439| 0.487| 0.482| 0.814| 0.833

EP 0.853] 0.659| 0.626/ 0.388] 0.489| 0.500] 0.660/ 0.791] 0.812

7.6 Summary

The aim of this study is to investigate the reladioip between environmental performance
and IT capabilities such as IT infrastructure dyaliT human resources competence,
business process digitisation and environmenta&loifipetence. Specifically, this chapter has
aimed to ensure the validity and reliability of imeasurement model that is the foundation
for the structural model discussed in the next t#rafg hus, the measurement model involved
rigorous validation procedures including contertdity, reliability assessment and construct
validity through both EFA and CFA. In the EFA, tfieding shows that there were several

deleted items that did not meet the factor extoactcriteria including factor loading.
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Appendix 4 provides the results of the five EFA mlgdn establishing factorial validity and

represents an initial specification of the measemrmodel in this study.

In CFA, the convergent validity of a construct ssessed using one or a combination of the
following measures: goodness of fit (GOF) measusgsiared multiple correlation (SMC),
which is a function of the size of the standardifattor loadings (SFL); average variance
extracted (AVE); and construct reliability (CR). & hesult of the assessment is to provide the
measurement items for individual constructs, whigs discussed from sub-sections 7.5.2 to
7.5.5. In the final full factor measurement, thedmloneeded to be respecified in order to
obtain a more parsimonious model. However, in thal full measurement model, no item of

construct was dropped based on the respecified Imode

Now, the measurement instrument underlying thearesemodel has been determined to be
valid and reliable. The next chapter will identtfye final conclusions from the hypotheses,
research framework and research problems. Theamaxtter will also draw the implications

for both practice and theory; discuss the limitagi@f this study; describe the directions for

future research; and identify the final conclusions
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Chapter 8
Research findings and discussion

8.1 Introduction

Chapter 7 provided the statistical findings thedrained the hypotheses identified in Chapter
4. In this chapter, the purpose is to provide aisduss the core findings of the study. The
chapter presents the results of the data analysieswer the research questions discussed in
Chapter 1. This research posits that the Indond€l&nndustry can use its IT infrastructure
guality and IT human resources competence can poowe business process digitisation and
then develop its environmental IT competence andrallv environmental performance.
Furthermore, IT infrastructure quality and IT huntasources competence have a negative
impact on environmental IT competence. The findiatg® encounter that business process
digitisation has a negative relationship with eammental performance.

This chapter consists of the brief introductionSection 8.1, then Section 8.2 explains the
structural model fit and hypothesis testing. Sec803 provides a discussion of the findings
associated with the foundation of the relationdiepveen IT capabilities and organisational
environment performance for this research. A sumgnaédirthe chapter is given in the last

section.

8.2 Structural model fit and hypothesis testing

A structural model aims to establish how well tHeserved variables of a hypothesised
construct associate with one another. In this sttity structural model is shown in Figure
8.1. The factors and measurement items are addpiedthe results of the measurement
model using CFA in Chapter 7. The analyses of theothesised structural model were
conducted by testing the hypothesised model thetips the seven causal relationships as
shown in Table 8.1. Figure 8.1 presents the fulucttral model that consists of IT

infrastructure quality (ITQ), IT human resourcesmpetence (ITH), business process
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digitisation (BPD), environmental IT competenceTElnd environmental performance (EP).
Therefore, the validity and acceptability are usedvaluate and analyse the structural model
of this study.

The validity and acceptability of the structuralaebcan be assessed in terms of (1) model
fit, that is, GOF indices; (2) comparing factordoags of the structural model to those of the
underlying measurement model; (3) the magnitudeaofince explained, that is, R2; and (4)
the size, direction and significance of the estedagtructural parameters.

As can be seen in Figure 8.1, the full structuratlei of this study has 22 items. Furthermore,
the validity and acceptability are measured throtlgh four criteria outlitned in Table 8.1.
The first is Chi-square including®Xdf and X/df values. The second measurement is absolute
fit indices including RMSEA and SRMR values. Themis incremental fit indices such as
CFI, IFI and TLI values. And the last measuremsnparsimony fit indices including PCFI

and PNFI values.
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Figure 8.1 Full strucutural model of the research
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Table 8.1 Model fit statistics for full structunalodel

GOFindex| X | df | X?/df RMSEA | SRMR| CFI| TLI IFI | PCFI PNFI

665 | 195 3.414 .056 .0540 .939 .920 940 .779 .755

The model's normed Chi-square’/@F) is within the acceptable range. All the incestal

fit indices also meet the lower threshold valu® & and the model is acceptable in terms of
CFI, IFI and TLI. The model’s absolute fit indexiva is also within the recommended range
in terms of RMSEA. SRMR value is less than 0.08icihs generally considered a good fit

(Hu & Bentler 1999). Moreover, the model’s parsimdit indices values are acceptable in

terms of PCFl and PNFI, which show relatively high@alues than the corresponding

measurement model. Hence, the full structural madahdicated in Figure 8.1 is supported

and accepted in terms of the selected and mostlywidgorted fit indices in the SEM

literature.

Second, the loading estimates of the structuralehade compared against the loading
estimates of the corresponding measurement mobelsiuctural model is expected to show
similar loadings to those of the measurement midair et al. 2006, 857). As can be seen in
Appendix 3, all of the loading estimates of theustural model show change and the
maximum change in standardised loadings is 0.0i¢chwis not above the 0.05 limit (Hair et

al. 2006, 855). This indicates the existence ofpester stability among the measured items

in the two models, which provides further supportthe validity of the structural model.

The third evaluation of the structural model's @i is assessed through the extent of the
variance in overall environmental performance, thiémate dependent (endogenous)
variable, which the model explains. As can be $emn Figure 8.1, the model explains 63%
of the variance in overall environmental perform@nehich is very good (Chin 1998, 323).

This result further supports the validity of theustural model.
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The fourth set of criteria for assessing the validif the structural model is investigating the
size, direction and significance of the structyratameter estimates. Table 8.2 presents the

structural path estimates

Table 8.2: Hypotheses testing for initial hypotkesli structural model

Hypothesised path Standardised CR P
estimates
H1 Business <«— | ITinfrastructure 0.25 3.437 X
process quality
digitisation
H2 Ecological . IT infrastructure 0.159 2.707 0.7
competence of quality
IT
H3 Business < IT human 0.529 8.046 ek
process resource
digitisation competence
H4 Ecological «— IT human —-0.063 -0.940 | 0.347
competence of resource
IT competence
H5 Ecological <+—— | Business process 0.754 8.024 i
competence of digitisation
IT
H6 Environmental | «——— | Business process 0.053 0.586 0.558
performance digitisation
H7 Environmental | «—— Ecological 0.782 7.759 Fokk
performance competence of IT

% p< 001, * p<.01, *p<.05

As can be seen in Table 8.2, the results indida H1, H3, H5 and H7 are statistically
significant in the hypothesised direction. Thishiscause these hypotheses have T-values
above 2.00. Thus, these hypotheses are supportgdothéses H2, H4 and H6 are

unacceptable because there is no statistical fit.

8.3 Discussion of findings

The use of IT capability in improving environmentarformance is relatively new to the
field of information system research. This resedrak the main objective to investigate the
relationship between IT capabilities including Hfrastructure quality, IT human resources

competence and business process digitisation, amaegntal IT competence and
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organisational environment performance. Thereftie, research questions and objectives
posed in Chapter 1 are answered through testingptbposed framework and set of
hypotheses that were described in Chapter 3. Thm memearch question of what IT
capabilities are used for improving organisaticralironment performance in the Indonesian
ICT industry was derived from related literature discussed in Chapter 3. For the purpose of
the research, two capabilities of IT have beentified as critical capabilities in developing
business process digitisation and environmentabifipetence associated with organisational
environment performance. Therefore, the next sedfiscusses the findings based on the

hypotheses mentioned in Chapter 3 and the resgasdtions described in Chapter 1.

8.3.1 IT infrastructure quality, business process igitisation and environmental IT
competence

In this study, the IT infrastructure quality is logpesised as business process digitisation and

environmental IT competence, as discussed in sciees 5.1.1 and 5.1.2.

8.3.1.1 IT infrastructure quality and business proess digitisation

This study has a proposed theoretical frameworkitha associated a relationship between IT
capabilities and environmental performance. In da@se, one of the capabilities of IT is IT
infrastructure quality, which is drawn from RBV tirees as discussed in Chapter 3. It might

be used to improve environmental performance tHrdugsiness process digitisation.

IT infrastructure quality is hypothesised to infiee business process digitisation positively.
On average, 94% of the respondents indicated #wggement that IT infrastructure quality
achieved some improvement in their business prodégfisations in order to improve

environmental performance. Specifically, 91.5%, 9&f@ 91.5% of respondents believed
that the adoption of server virtualisation, storageualisation and desktop virtualisation
would significantly assist their organisations tonduct business process digitisation

thoroughly. These descriptive findings indicate tthdie adoption of virtualisation
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technologies including server, storage and deskidpalisations builds a well-integrated
platform that allows Indonesian ICT organisatiomsrtun a virtual business online like
conducting real-time business transactions via comaations and computer networks. This
was also evident in Vazquez et al. (2011) studyiclvfound that with an increase in virtual
technologies, organisations have opportunities udbbusiness processes effectively and

efficiently.

The correlation between IT infrastructure qualibgdadusiness process digitisation is positive
and significant with r=0.514 and P<0.01. Furthermdhe structural analysis and hypothesis
testing finding as can be seen in Section 8.2 ptempirical support that IT infrastructure
quality has a significant positive effect on busmerocess digitisation witf=0.25 and
P=0.001. Thus hypothesis 1 as mentioned in Chaptém infrastructure quality has a
significant impact on digitalisation of businesseagtions) is supported at a 99% confidence
interval. This finding suggests that the criticahgponents of IT infrastructure quality, such
as adopting of server virtualisation, storage waligation and desktop virtualisation, lead to
improved business process digitisation as maniestéerm of a significant reduction in the
work steps, processing costs and processing tifhd€™ organisations in a developing

economic country such as Indonesia.

Indonesia as one of the largest countries in thddwe one of the world’s most vulnerable
countries to natural disasters. This is becauseniesia is located on the Pacific Ring of Fire
that is subject to the constant risk of volcanigp#ions, earthquakes, tsunamis and floods. In
the last 15 years, Indonesia has endured devastainral disasters that have resulted in the
deaths of hundreds of thousands of people and delestructive effects on the country’s
infrastructure (Indonesia 2012). Furthermore, #so affects the economic and business
environment in Indonesia. Based on the World B&W. 1), the economic impact of the 2004

earthquake in Aceh was estimated at US$4.5 bn.wiges in 2006, the earthquake in
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Yogyakarta caused an economic impact of US$3.5Tie. regional economic impact of

recent disasters can be seen in Table 8.3.

Table 8.3 Estimated annual losses caused by mafjorai disaster in Indonesia 2000—-2009

Year 2000 2001 2002 2004 2006 2007 2009

Economic losses 300 100 500 4500 3500 180( 2500
US$ million

Source: World Bank

Surprisingly, virtual technologies including servestorage and desktop virtualisation have
been found to be the best technologies for disast&very in business processes because of
their high resource utilisation, high availabilitgnd recovery management and dynamic
infrastructure (Sindoori, Pallavi & Abinaya 20l12pisaster recovery is the process in
business operations of organisations that can ezcdata after any catastrophic events
occurs. The finding is also consistent with Gmaot Blolcomb’s (2004) study finding that
these technologies when implemented in organisatidmusiness processes with more
empowerment showed significant improvement in redu@rocess recovery. This current
finding also agrees with Kovar (2008), Hoopes (9088 Delahunty’s (2011) study findings;
that is, that virtualisation technologies are e8akmfrastructure in business processes when

disasters occur because they are easy to set umafigure in problem areas.

The finding above also addresses several of thesstaced by ICT organisations, including
the electricity supply. Even though Indonesia ig af the world’s largest exporters of coal
and natural gas, the Indonesian government streiggle@ddress electricity supply problems
caused by inadequate infrastructure and a compbpdatory environment, such as regulation
of natural gas and coal supply using power plafitbr(inistration 2013). Thus, most islands
in Indonesia, such as Sumatra, Borneo, SulawesiVdest Papua, have electricity supply

issues. With these virtualisation technologies, danisations have solutions for operating
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their business activities through placing theiomfation and database systems with overseas
or domestic internet service providers that haeectipacities to overcome these problems for
operating business processes. The finding is demsig/ith that of Marston et al. (2011) that
the concept of virtualisation technologies embratee ideas encapsulated in green
computing, since not only are the computing resesinesed more efficiently, but further, the
computers can be physically located in geograplacads that have access to no electricity
supply while their computing power can be accedsnd distances away over the internet.
This current finding also agrees with those of Wittand Buller (2010) and Kloch at al.
(2011); that is, that virtualisation technologiefowa organisations to access their data
anywhere and anytime through the internet to deliwemputer performance required

business activities including telecommunicationd &ansactions.

Regarding the implementation of virtualisation teclogies including server, storage and
desktop virtualisation in Indonesian ICT organisasi, the Indonesian government through
the Ministry of Telecommunication and Informaticastreleased electronic information and
transaction regulations as guidelines and refegefarethe use of virtualisation technologies
in its business operations. This regulation hasnb@ade to encourage organisations to
develop and use IT in their business transactassnentioned in Chapter 5, Article 17-22 of

the electronic information and transaction reguladi

“This Law allows opportunities of Information Tealogy usage to state administrators,
Persons, Business Entities, and/or the public”.

“Information Technology usage must be implemented proper, responsible, effective, and
efficient manner in order that the public can reepmuch benefits as possible”.

With this regulation, the Indonesian governmentaisilitating information technology and
electronic transaction usage in accordance with ghavisions of prevailing laws and

regulations. Further, the government will protdxt public interest from any type of threat as
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a result of misusing electronic information andedectronic transaction that offends order, in
accordance with the provisions of law and regutetias described in Chapter 9, Article 40 of

the electronic information and transaction regaladi

8.3.1.2 IT infrastructure quality and environmental IT competence

In terms of the relationship between IT infrasturet quality and environmental IT
competence, the results of the SEM analyses fohatl IT infrastructure quality has a
significant negative effect on environmental IT qmtence. This is shown from the
correlation between IT infrastructure quality amieonmental IT competence with r=0.514
and P<0.01. Furthermore, the structural analyst larpothesis testing finding as seen in
Section 8.2 present empirical support that IT stitacture quality has a significant negative
effect on environmental IT competence wijik0.159 and P=0.7. Thus hypothesis 2 as
mentioned in Chapter 4T infrastructure quality has a significant impamt environmental

IT competenceijs not supported. This finding also shows thatdhtcal components of IT

infrastructure quality do not help organisationsléwelop their environmental competence.

As described earlier, IT infrastructure quality fesegative impact on environmental IT
competence. This current study finding deviates whiat of Molla et al. (2012), who found
that IT infrastructure quality can be used to emldefuence to build environmental
competence in organisations. However, the findifhthe current study concurs with that of
Bose and Luo (2011) that IT infrastructure qualibcluding virtualisation technology
requires business processes as a mediating factde¥eloping green IT competence, as can

be seen in Figure 8.2.
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Figure 8.2 Developing environmental IT competence

The success of developing environmental IT competemwill heavily depend on
organisations’ use of their IT infrastructure in ndacting business processes. IT
infrastructure provides organisations with the gresbilities to perform environmentally
friendly business processes in order to accommosiatieeholder demands. For example,
generating environmental competence in organisaltibnsiness activities can be aided by
adopting virtualisation technologies in businesscpsses that can delivery environmentally
friendly services. Additionally, virtualisation tecologies will help organisations and their
business partners to collaborate in business apesato decrease energy consumption and
travel costs. Therefore, to build environmentalcdmpetence, organisations have to place
their IT infrastructure including virtualisationdenologies into their business processes as

mediating factor, which will be discussed in Sett$3.3.

This finding is also consistent with Indonesiarcemstances. Based on sustainability reports
(PT Telekomunikasi 2012), ICT organisations intégréheir IT infrastructure with core

business through improved operational efficiencg #re paperless office concept. Through
these techniques, organisations can measure tecfal benefits obtained from adopting the
technologies. For example, adopting virtualisatiechnologies reduces operational costs in

business activities and will improve revenue oves tong term. Therefore, the financial
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implications are that significant financial invesm is needed to obtain potential business

opportunities in order to secure the long-termainability of an organisation’s business.

In summary, the discussion above shows that Indandé€T organisations can use their IT
infrastructure quality to improve their businesqass digitisation in order to develop
environmental IT competence. This can be seen fitmenhypothesis testing result, which
revealed that there is a significant impact of hfrastructure quality on business process
digitisation. However, the finding shows that thé&ea negative impact of IT infrastructure
guality on environmental IT competence. Therefohe, Indonesian ICT industry does not
need environmental IT competence as a mediator detwT infrastructure quality and

environmental performance.

8.3.2 Competence of IT human resources, businessopess digitisation and
environmental IT competence

In this study, IT human resources competence has bgpothesised as business process

digitisation and environmental IT competence, aswulsed in sub-section 5.2.1.

8.3.2.1 Competence of IT human resources and busgseprocess digitisation

Despite the fact that ICT organisations have imggleted virtualisation technologies in their
business operations, the capacity of IT human ressuis also considered to be an
organisation capability for managing IT resouraebusiness operations. In this research, the
findings show that organisations need IT humanuess with knowledge and experience in
environmental management system standards (EMS)., (¢SO 14000), government
regulations and the standardisation of IT equipm&hése capacities are required to enable
organisations to build business operation systemmsn¢et the demands of stakeholders,

business partners and government regulations.

As indicated in the conceptual framework seen iragiér 4, the current study created a

hypothesis associated with IT human resources camnpe and business process digitisation.
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IT human resources competence was hypothesisedltence business process digitisation
positively. On average, 90.1% of the responderdgcated that they had witnessed a high
degree of IT human resources competence as pHrtinfrastructure quality to achieve some
improvement in their business process digitisatiomsorder to improve environmental
performance. Specifically, 96.3%, 86.5% and 87.3Pesurvey respondents respectively
agreed that knowledge of environmental governmegulations, management system
standards and standardisation of IT equipment drehigh importance, respectively.
Therefore, this finding indicates that IT humanorgses competence may develop and build
well-integrated systems such as e-auctions and@smment (Dwi Utari 2010), which allow
organisations to conduct business process didgdarsagffectively and efficiently to meet

government regulations and management system stimda

The correlation between IT infrastructure qualibgddusiness process digitisation is positive
and significant with r=0.607 and P<0.01. Furtherepdhe structural analysis and hypothesis
testing finding as seen in Section 8.2 present ecapisupport that IT infrastructure quality
has a significant positive effect on business psdaggitisation with3=0.529 and P=0.001.
Thus hypothesis 3 as mentioned in ChaptedT human resources competence has a
significant impact on digitisation of business a@mns)is supported at a 99% confidence
interval. This finding suggests that the criticabmponents of IT human resources
competence, such as thorough knowledge of enviratahegovernment regulations,
management system standards and standardisatidregtiipment, lead ICT organisations to
understand the implementation of their businessqe® digitisation in order to comply with

government regulations and customer needs.

The finding above is consistent with that of Mo#iaal. (2008) about the importance of IT
human resource competence in the standardisatibh efuipment used in business process

digitisation to develop and improve environmentatfprmance in an organisation. Likewise,
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the above finding supports that of Cooper and M@#@12) regarding the importance of
employee knowledge of environmental regulation thieve effective re-engineering of
business processes. The current finding is alseistemt with those of Adela, Marie-Claude
and Richard (2008) and Lopez-Gamero, Molina-Azaifd Claver-Cortés (2010), which
show that regulatory requirements play significaiés in influencing the implementation of
business process digitisation. The finding alseegrwith Butler (2011) that organisations
have a need for systematically analysing, inteimpgeand integrating the impact of new and

existing regulations on IT operations.

This current study also lends support to findingew the standardisation of IT equipment
competence. For example, Cooper and Molla (201@)eathat the IT human resources of an
organisation need competence in national and iatemal regulations associated with
standardisation of IT equipment in terms of eneogynsumption, electronic waste and
emissions. This current finding is also consisteith those of Kéhler and Erdmann (2004)
and Murugesan (2008) regarding building coercive mormative institutional pressures that
can influence IT organisations to develop theirw#mwmw and skills to respond to pressures
from government and international independent dsgdions. IT professionals within
organisations and intergovernmental institutionerofuse influential power in relation to
professional practice, which may have implicatimrslearning and adopting standardisation
of IT equipment (Molla & Abareshi 2011).

The current study finding endorses prior studieghenrelationship between competence of
environmental management standards of IT humanuress and business process
digitisation, which have been found to have a disffect on each other. Cooper and Molla
(2012) find that environmental management systemdstrds such as 1ISO 14000 are required
by IT personnel of an organisation for identifyimgsiness processes to raise the awareness of

stakeholders including suppliers, customers andpetitors.
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Likewise, this current finding also agrees with @eo and Molla (2011) that ICT
professionals should operationalise environmentahagement system standards and these
can be used as the basis for policies and planoiney practices to be adopted in the
business processes of an organisation. Molla €2@09) examine IT and sustainability and
find that organisations should have governance hibfyain IT personnel as a standard
administrative process for meeting regulatory répgrand documentation requirements and
to help organisations ensure compliance with emwvirental laws and policies and reduce the
associated costs, efforts and risks. This findisgconsistent with RBV-based studies in
management system standard competence as a uaajaethat cannot be easily imitated by
other organisations, which can lead to better widading of how the routines and
procedures of business processes are shaped (C&aibdivards 2006; Prajogo 2011).

IT human resources of Indonesian ICT organisatiares concerned about climate change
relating to global warming, which is caused by Gfas emissions. This can be found from
the Widjaja, Mariani and Imam (2011) study. In thtady, the finding shows that IT human
resources strongly believe that IT equipment caoce the impact of business operations on
the natural environment (Widjaja, Mariani & Imamia(). Further, the finding also reveals
that IT professionals agree that knowledge abowtr@mmental issues is important to be
implemented in business operation practices. ToeefT human resources in Indonesian
ICT organisations have a significant role in thaiganisations to lead changes towards green

IT.

The role of IT human resources of Indonesian IC@aarsations can be seen in their
competence to adopt government regulations in basimperation practices. For example,
Telkom has consistently implemented internation@ndard (ISO) quality management

systems. Telkom intends to improve its system efanable government through intensified

159



implementation of other international standards|uding 1ISO 26000 (Social responsibility)

and ISO 27000 (Information security managemenesys).

8.3.2.2 Competence of IT human resources and envirmental IT competence

Chapter 4 Section 4.4.2 mentions tHEt human resource competence has a significant
impact on environmental IT competencélowever, the results of the SEM analyses found
that IT human resources competence has a signifitegative effect on environmental IT
competence. This is shown from the correlation betwthe competence of IT human
resources and environmental IT competence with5dD.and P<0.01. Furthermore, the
structural analysis and hypothesis testing findasgseen in Section 8.2 present empirical
support that competence of IT human resources Isgnéicant negative effect on business
process digitisation witB=-0.063 and P=0.347. Thus the fourth hypothesisiastioned in
Chapter 4 is not supported. This finding also shtwas the critical competence of IT human
resources does not aid organisations to develop émeironmental competence. In other
word, the current finding study reveals that theeli@ment of environmental IT competence
in organisations might be built through businesgpss digitisation where the competence of

IT human resources is embedded in that process.

The finding of this current study is in line withat of Cooper, Vanessa A and Molla,
Alemayehu (2012) who found that there is a needbigsiness processes in developing
environmental IT competence in organisations. Tirst is acquisition and assimilation, and
then second is transformation and exploitation. Asitjon and assimilation are techniques
for organisations to establish their business m®eg to acquire and assimilate the
competence of IT human resources, which are likelgevelop favourable environmentally
friendly business processes through embedding ieabity in their IT personnel and

managerial resources. Transformation and exploitaare methods utilised by organisations

to transform green knowledge by including environtaé regulations, management system
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standards (ISO) and standardisation of IT equipm&hich are more likely to be exploited

through embedding sustainability in their serviaed business processes.

In Indonesian ICT circumstances, the competencd dfuman resources in environmental
government regulations, management system stand#s@) and standardisation of IT
equipment can help organisations as guidelinesiginiess processes to select suppliers, raw
material and products with the objective of minimgsthe environmental impact of their
business activities (PT Bakrie Telecom 2012). k@mneple, PT Telkom has implemented the
standardisation of IT equipment in its businesscesses to facilitate the development of
governance process and documentation systems ier i develop environmental
capabilities. Further, ICT organisations have ideat ‘green’ suppliers based on
government reports and international independegdrosations addressing the environmental
issues for building environmental business openatidherefore, a combination of IT human
resources competence and business process digitisatrequired for the Indonesian ICT
industry to develop environmental IT competencelTfin their organisational business

operations.

8.3.3 Business process digitisation, environmentll competence and environmental
performance

Business process digitisation is hypothesised agircemmental IT competence and

environmental performance, as discussed in sulessch.5.1 and 5.5.2.

8.3.3.1 Business process digitisation and environmt@l IT competence

Business process digitisation was hypothesisedhftaeince environmental IT competence
positively and environmental performance negativélyterms of the relationship between
business process digitisation and environmentabifipetence, the correlation between them
with r=0.814 and P<0.001 are positive and signific&urther, the structural analysis and

hypothesis testing finding presented statisticppsut that business process digitisation has a
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significant positive effect on environmental IT gostence withf=0.725 and P<0.001.
Therefore, hypothesis 6 stated in Chaptebdsipess process digitisation has a significant
impact on environmental IT competence supported at the 99% confidence interval and
100% of the respondents indicated that they agtiesiddigital communication is important
for developing and improving environmental competerof an organisation, and 78%
showed the importance of business process transadti their business process digitisation

in order to enhance the environmental competenes afrganisation.

The finding of above hypothesis test results ingisathat adopting adequate digital
communications such as tele-conferencing technolagy tele-presence technology, and
deploying right-sizing communication equipment lihe® organisation type and size, and
implementing enterprise resource planning, e-pement and environmental management
systems all have a significant positive effect dre tenvironmental competence of
organisations including emission management, swbdity behaviour and resource

stewardship.

The above finding is consistent with ‘green IS’ dgdeen IT’ literature that associated a
relationship between business process digitisationd environmental competence of
organisations. For example, Hart et al. (2003) tifietthe technologies that enable minimal
impact of business activities on the natural emnment through connecting all stakeholders
including suppliers, customers, government andgmrernmental organisations. Adoption of
teleconference and tele-presence technologies &a008 and Loos et al. 2011) and
adoption of right-sizing communications equipmeMolla et al 2009) have also been
identified as the relevant technologies that matiest to the environmental competence of
an organisation. This current study finding is atemsistent with that of Loos et al. (2011)

who found that organisations need IT such as tefecence technology that contributes to
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sustainable business processes in developing envéotal capability through reducing

transportation emissions and costs.

The importance of information systems including eeptise resource planning, e-
procurement and environmental management systesisalsa been recognised by a few
researchers in the IS literature. For instance,ugesan and Gangadharan (2012) find that
organisations are obligated to deal with data ocerggnand raw material consumption, on
discharge and on emissions. Environmental managesystems, thus, are required by
organisations to meet and comply with multiple etaMders: supply chain partners,
regulatory authorities, consumer organisations,ons)i insurance companies and the
community, through providing material and productormation, process and workflow

information, supply chain information and infornmatiabout waste.

In term of Indonesian conditions, organisationguiee the digitisation of business
communications and transactions to ensure the olevednt of environmental IT capacity.
Adopting enterprise resource planning (ERP) systemsluding e-procurement and
environmental management systems, can facilitage stharing of information across all
business functions within the organisation and atsanage connections with outside
stakeholders. Successful adoption of ERP in anfesian ICT organisation is influenced by
the adequacy of IT human resources and IT infrastra to support its business environment
(Candra 2014). This is also supported by open-sosgaftware houses that provide ERP

systems tailored to the Indonesian business culture

From the analysis stage, this shows that businesegs digitisation consists of three factors
for developing environmental IT competence in orgations. They are: adoption of
teleconferencing technologies, tele-presence tdofies and right-sizing communications

equipment. Teleconferencing and tele-presence téotiies are appropriate for Indonesia as
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the fourth largest country in the world (Ministry Gommunication and Informatics 2010).
Therefore, these technologies are required by @gtaons including ICT organisations to
communicate and interact with their business umit&l partners on different islands.
Furthermore, these technologies also can help m@@ons to develop ‘green offices’ with
reduced transport costs and less energy consumpliois study has also shown that
organisations can consider other types of commtinita technology that can be used in
many different business environments to reduceatipgy costs, office space and the size of

the workforce.

8.3.3.2 Business process digitisation and environmt@l performance

In terms of the relationship between business m®cdigitisation and environmental
performance, this study has a sixth hypothesis hwipooposed that Business process
digitisation has a significant impact on environrt®@n T competence” The results of the
SEM analyses found an non-significant relationgi@fween business process digitisation and
environmental performance including environmentanagement systems, environmental
information disclosure and environmental reputaiohis finding does not support
hypothesis six and the notion that environmentafgosmance can be driven by business
process digitisation. Thus, it is concluded thatéased business process digitisation use does
not improve environmental performance. Six validatmeasurement items from two
dimensions including business process transacéindsusiness digital communications were
unable to describe a significant portion of thelaraze in business process digitisations. This
is a clear indication of the impact of businesscpss digitisation on environmental
performance. It means that increased business gz a@ligitisation usage in organisations does
not improve their environmental performance. Itaiso evidence that business process

digitisation is indirectly predicting the environmal performance of organisations.
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The above findings confirm that business procesgitistion, including digital
communications and digital business transactiansiot a critical factor for improving the
environmental performance of organisations. Thisinisonsistent with several previous
studies in green IT research, which found thatube of IT can mitigate the impact of the
business operations of an organisation in ordémpwove environmental performance (Dao,
Langella & Carbo 2011; Sayeed & Gill 2008). Howewérs current finding is supported by
those of Hilty et al. (2006), Berkhout and Hert20Q4), Berkhout and Hertin (2004) and
Plepys (2002), who state that the improvement of I&quipment leads to increased
consumption of ICT products and services, which taserous environmental implications
on different levels including energy consumptiomd-@f-life hardware and human behaviour.
Therefore, there need to be policies, procedurdssgstems as guidelines in the use of ITC
equipment in business operations in order to imprtwe environmental performance of
organisations (Molla & Abareshi 2012).

8.3.4 Environmental IT competence and environmentgberformance

Environmental IT competence was hypothesised taente the environmental performance
of an organisation. The correlation between envirental IT competence and environmental
performance is positive and significant with r=A7%hd p<0.001. The structural analysis and
hypothesis testing finding also provide statist&abport that environmental competence has
a significant impact on environmental performancéhwB=0.782 and p<0.001. Thus
hypothesis 7 gnvironmental IT competence has a significant irp@at environmental
performance)is supported at a 99% confidence interval. It fagotlhe implementation of
emission management (reusable and disposal IT egump policies), utilisation of IS
functions to change employees towards sustainabiéhaviour, and adoption of IT resource

stewardship that provides information about IT tifanagement and reusable designs.
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The current finding endorses previous environmgmeaiormance studies that have identified
the effects of environmental IT competence on emwirental performance. Chou and Chou
(2012) found that organisations must create enwemtal policies and procedures to guide
employees’ working behaviour and methods. Reusatndedisposal IT equipment policies are
required as part of organisations’ social respalityio deal and meet with local government
and international independent organisations (Vazgiel. 2011). This finding is in line with

that of Chou (2013), who states and conceptuatjyes that environmental policies cover the
work that an organisation has done to support enmental management systems in daily
business operations. This finding is also consisteéth RBV-based studies in IS, which

found that environmental policies are embeddedburadle of green capability to enable and
support environmental initiatives across the sigaiit areas of sourcing, operations and
services in order to improve the environmental tepon of organisation (Molla, Cooper &

Pittayachawan 2009).

In terms of sustainability behaviour, the curresggarch has also revealed that organisations
need to develop environmental IT competence thraugtainability behaviour. The finding
shows that the sustainability behaviour of emplsyiseinfluenced by the capabilities of 1S
that can build and change their commitment to emvirentally friendly work practices and
promote the choice of environmentally sustainablerses of actions. This finding is related
to that of Gholami et al. (2013), who found tha&k®ption has a significant relationship with
environmental performance. This is also consisteith Butler and McGovern (2009)
argument about IS having the ability to help orgations provide an annual sustainability
report that is required by local government andbgloregulators. Likewise, the finding
supports the theoretical finding of Tom (2011) relgzg the importance of the ability of IS

adoption to improve the environmental reputatiohgrganisations.
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The finding of a relationship between environmerifalcompetence and environmental
performance implies the importance of resource atdship for organisational environmental
performance in business operations. In this caganisations in reducing the impact of their
business activities on the natural environment khmaplement and adopt IT equipment that
has information regarding end of IT life managemé&Mith this information, organisations
can organise environmentally friendly disposal®fr business practices (Molla et al. 2011).
For example, Dell computers provide informationtegss to facilitate customers in recycling
and disposing of their product in an environmegtétlendly manner (Loos et al. 2011).
Thus, many organisations in developed countriekidlicg Australia, New Zealand and the
USA recycle and dispose of IT in an eco-friendlynmer (Molla et al. 2011). The finding of
current study also reveals that the adoption ofiegpns designed to be reusable plays a
significant role in improving environmental perfaance. This is in line with Byrd and
Turner (2000), who found that reusable applicatimeglule are widely used in new systems

development to reduce the operational costs.

This current research finding is supported by tidohesian ICT industry circumstances. For
example, Handayani and Rolanda (2010) state tharaleIndonesian ICT organisations
including Indosat, Intel Corp and Bakrie Teleconvénatarted to provide system information
that can help customers to dispose of and recyd& products in order to mitigate GO
emission production in their business activitiasitirermore, Bakrie Telecom as a member of
the Global e-Sustainability Initiative has providad innovative program to collect used
handsets for recycling, which can play a role iesprving the environment (PT Bakrie
Telecom 2012). Moreover, Bakrie Telecom has alsated an environmentally friendly
supply chain system to ensure that every produetade in a manner that is both social and
environmentally responsible. Therefore, a proceflurdT equipment disposal can reduce the

impact of the business on the natural environm&his trend can be seen in the budget
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allocations of ICT organisations for taking stepshe next three years to reduce their carbon

footprints (Widjaja, Mariani & Imam 2011).

The findings also indicate adoption of IT equipmehat has information about the
management of the end of IT life to meet and compith domestic and international
regulators. The Indonesian government through theiskly of Telecommunication and
Informatics has encouraged ICT organisations to paye attention to international
regulations such as the European Union’s Wastetritlat and Electronic Equipment
Directive for reinforcing brand value and creatocmmpetitive organisations in the business
market and also improving their environmental perfance (Ministry of Telecommunication
and Informatics 2012). Thus, PT Telkomsel has muded the IT infrastructure used for
operational facilities with new energy-efficientphipnces based on the evolution of a radio

access network single system with lower energy womsion (Telkomsel 2010).

8.4. Summary

The purpose of this chapter has been to discussimwore findings of this study answer the

research questions proposed for investigation. daseselected GOF indices, comparison of

GOF indices of the structural model and the cowadmg full measurement model, the

magnitude of variance results and the significasfdibe hypotheses, the study has found that

the model is valid and that four hypotheses wecepted, and concluded that:

1. IT infrastructure quality has a significant positieffect on business process digitisation
(H1).

2. Competence of IT human resources has a signifigasitive effect on business process
digitisation (H3).

3. Business process digitisation has a significantitives effect on environmental IT

competence (H5).
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4. Environmental IT competence has a significant pasiteffect on environmental
performance (H7).
From the findings above, these indicate that enmvirental performance in the Indonesian
ICT industry may be influenced by IT infrastructuggality, competence of IT human
resources, business process digitisation and emagatal IT competence. This current study
finding also shows that IT infrastructure qualitydacompetence of IT human resources
cannot be used directly to improve environmentatfgpmance, as found by previous
research. However, IT infrastructure quality andnpetence of IT human resources require
business process digitisation and environmentatdimpetence as mediating variables to

improve environmental performance, as can be seEigure 8.3.

Figure 8.3 Process of environmental performanceargment

As llustrated in Figure 8.3, this can be simplifidor easily understanding how IT
capabilities can help an organisation to improgeeitvironmental performance. This starts
from IT infrastructure quality and competence of filiman resources used to support
business process digitisation; next, it developsrenmental IT competence; and then it can
improve the environmental performance in an orgeras.

The findings, however, do not support the notiomt thT infrastructure quality and
competence of IT human resources have a signifieff@tt on environmental IT competence.

Therefore, the second and fourth hypotheses aectegj and it is concluded that in
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developing environmental IT competence, businessgss digitisation may be required as a
link between IT infrastructure quality and competnof IT human resources, and
environmental IT competence development. In adulitibe sixth hypothesis also shows that
there is no relationship between business prodggssdtion and environmental performance.
Thus, this hypothesis is also rejected and it isickaled that the improvement of
environmental performance requires policies, pracesiand systems as guidelines in the use
of ITC equipment in business operations.

The findings of this study also provide furtherdmnce that the RBV and its complementary
competence perspective provide valuable insight® iassessing the environmental
performance of the Indonesian ICT industry. Thedgtushows that environmental
performance emerges not only from IT infrastructguality and competence of IT human
resources, but also from required business procigisisation and environmental IT

competence developed.

The next chapter will identify the final conclus®from the hypotheses, research framework
and research problems. It will also draw the ingdlmns for both practice and theory; discuss
the limitations of this study; describe the direns for future research; and identify the final

conclusions.
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Chapter 9
Contributions, limitations and conclusions

9.1 Introduction

This chapter presents a summary of the criticalifigs of the dissertation in a manner that
answers the research questions and outlines thglgions, limitations and areas for further
study. It also gives the final concluding remarkfie objectives of this chapter are to
summarise the conclusions and contributions froenré@search findings, and to highlight the
possible significant implications for theory and magement to improve the environmental
performance of organisations in the Indonesian i@iustry. Furthermore, this chapter also
provides a discussion of the recommendations feeaechers, regulators and practitioners
who are interested in the improvement of orgarosati environmental performance in the

future.

There are six sections in this chapter. It staith Section 9.1 introducing the objectives of
this chapter, followed by the conclusions and dbaotions based on the conceptual
framework, methodology and measurement, and rdsaprestions in Section 9.2. Section
9.3 provides the theoretical and managerial imptca of the research findings. The
limitations of this research and guidelines foufetresearch are described in Section 9.4 and

9.5. This chapter is concluded by an overall surgrmaection 9.6.

9.2 Conclusions and contributions of research findigs

In this section, the conclusions and contributitmesn the research finding are divided into
three main perspectives: research framework, statisnethodology and measurement, and

research problems.
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9.2.1 Conclusions and contributions based on the search framework

This study has investigated the relationship betw€E capabilities and environmental
performance. This current research encapsulatesl¢las of two theories, RBV and natural-
RBV, in a new research background. The main rebeguestion that underpins this research
is: what are the critical factors of IT capabilgifor improving environmental performance in
the Indonesian ICT industry? To address this rebeguestion and achieve the research
objectives, a comprehensive review of potentiabties and theoretical literature was done;
all relevant directions towards identifying the gidors of IT capabilities were consolidated

in Chapter 3.

The previous research findings on the environmemaiormance effects of IT capabilities
are mixed and mainly relate to the ICT sector canfeesearch studies focusing on the use of
IT capabilities to improve environmental performanie the ICT industry are relatively few.
Furthermore, most studies of environmental perforceathat is related to the use of IT
capabilities were in the context of developed coest their major focus has also been
limited to exploring the applicability and suitatyl of IT infrastructure and IT human
resources (see Chapter 3). From those studies,hawstbeen based on limited case evidence

and the generalisability of the findings to ICT angsations has yet to be tested.

* To discover whether the implementation of IT captds by ICT organisations
contributes to business process digitisation areh tdevelopment of environmental
capabilities of IT and end improvement of enviromtaé performance, and to provide
explanations of how this is so, this research@etdrd the following as its main research
guestion: what are the critical factors of IT capabilities fa improving environmental
performance in the Indonesian ICT industry? To understand the extent to which IT

capabilities practices have improved environmematformance and determine the
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factors that contribute to environmental perforngnihe main research question was

further deconstructed into the following four s@search questions:

« What are the factors ofT infrastructure quality which affect business process

digitisation andenvironmental | T competence in the Indonesian ICT indust?y

* What are the factors off human resources competence which affectbusiness process

digitisation andenvironmental | T competenciesin the Indonesian ICT indust?y

« What are the factors dbusiness process digitisation which affecenvironmental

performance andenvironmental | T competence in the Indonesian ICT industry?

* What are the factors odnvironmental 1T competencies which affect environmental
performancein the Indonesian ICT industry?

This section provides a summary of how these questivere addressed in this study.

Research question 1what are the factors of IT infrastructure qualitifich affect business
process digitisation in the Indonesian ICT induatry

In addressing this research question, first thecdpabilities literature including green IT
literature was reviewed. The review revealed thasidess process digitisation can be
assessed at the business process level and thedl mrganisational operations level (ljab et
al. 2010; Loos et al. 2011). Further, the revieveniified that there were different
perspectives on the determining factors of busipessess digitisation, of which RBV was
found to be the most promising for conceptuallyilng IT infrastructure quality and its
competence in ICT organisations with the develognm&nbusiness process digitisation
(Molla 2008; Molla et al. 2012; Molla, Cooper & Riyachawan 2009).

Second, the review of the IT infrastructure qudliiigrature presented in Chapter 3 identified
the appropriate perspectives regarding the detémmfiactors for successful business process

digitisation. In this case, virtualisation techrgiks were the selected indicators of IT
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infrastructure quality that can aid ICT organisasido perform business process digitisation.
These include server, storage and desktop viratadis In relation to ICT organisation
circumstances, the three identified constructs atiiressed several issues that are faced by
ICT organisations such as electricity supply anmirz disaster.

Table 9.1 Factors of IT infrastructure quality

No. Factors Supported prior studies

1. « Adoption of server virtualisation | Miller and Pegah (20(), Sindori et &.
(2013), Marston et al. (2011), Kloch et al.
(2011), Wittow and Buller (2010), Gmach
and Holcomb (2004)

2. « Adoption of storage virtualisation | Chaudhuri, Dayal and Narasayya (2),
Marston et al. (2011), Kloch et al. (2011),
Wittow and Buller (2010), McKendrick
(2010), Molla et al. (2008), Gmach and
Holcomb (2004)

3. » Adoption of desktop virtualisation | Kloch et al. (2011), Wittow and Buller
(2010), Mann (2009)

Third, to understand and recognise ICT organisatonumstances, this study utilised
secondary data including annual and sustainabéiyrts. The findings have highlighted the
importance of the use of virtualisation technolsgas solutions for ICT organisations to
conduct their business processes in the Indonsgigations. As stated earlier, Indonesia has
two significant issues, electricity supply and matudisasters, as challenges for ICT
organisations. With the electricity supply issulee iCT organisations that are located in
Sumatera, Borneo, Sulawesi and Papua need to enharcof virtualisation technologies in
order to mitigate the effects of the issue. Thiglifig was also supported by those of Marston
et al. (2011), Wittow and Buller (2010) and Klodha¢ (2011), who state that virtualisation
technologies are necessary for meeting and intagaetith organisations’ stakeholders and
providing information that can be accessed by tremwhere and anytime through the
internet. With the natural disasters issue, viisadion technologies can not only be placed

anywhere that is far away from natural disastergean but can also be accessed by
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organisations’ stakeholders anytime and anywhees @vthe organisations are affected by
natural disasters. Furthermore, those technolagiesalso needed by ICT organisations for
disaster recovery because of their high resourdesation, recovery management and
dynamic infrastructure.

Fourth, to support and expedite the use of IT ageipt including virtualisation technologies
in business operations, the Indonesian governnmentdieased the electronic information and
transaction regulations as guidelines and refegefarethe use of virtualisation technologies
in its business operations. With this regulatidme tndonesian government is facilitating
information technology and electronic transactigage in accordance with the provisions of
prevailing laws and regulations. Further, the goment will protect the public interest from
any type of threat as a result of misusing eleatramformation and electronic transactions
that offend order, in accordance with the provisiaf law and regulations as described in
Chapter 9, Article 40 of the electronic informatiand transaction regulations.

In overall terms, IT infrastructure quality creatbe necessary conditions for the continuous
development of business process digitisation (ceempe) for enhancing the delivery of
business services to stakeholders. Furthermofgsitan important effect on administration
and service delivery processes through meetingitbeamstances of Indonesia, including the
issues of electricity supply and natural disast@fserefore, IT infrastructure quality does
really matter to business process digitisatiomiatohesian ICT organisations.

Sub-research question 1:what are the factors of IT infrastructure quahtich affect
environmental IT competence in the Indonesian I&lustry?

Research question 1 addresses the effects of t&sinficture quality on environmental IT
competence. The findings are that IT infrastructquality does not significantly affect
environmental IT competence. This finding is supgdrby the structural analysis and
statistical hypothesis testing, which show thatitifrastructure quality has a significant

negative effect on environmental IT competence. r&@foee, it can be concluded that
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increases in the use of IT infrastructure qualitaymnot improve an organisation’s
environmental IT competence.

One important caveat to the above conclusions, hekyenust be made. The development of
an organisation’s environmental IT competence i@ thdonesian ICT industry depends
largely on how well the organisation embeds ands ute|T infrastructure in its business
process digitisation to deliver environmentallyefrdly services to suppliers and customers.
This finding also reveals that organisations casilganeasure the financial benefits obtained

from adopting the technologies that they embedusiriess process digitisation.

To summarise, IT infrastructure quality is not ditg a significant factor for developing
environmental IT competence in organisations. Osgdions need business process
digitisation as a mediating factor that can beisgd to evoke the green capabilities of IT
infrastructure and then develop environmental cderme of the organisations.

Research question 2what are the factors of IT human resources compet&hich affect
business process digitisation in the Indonesianiictistry?

Research question 2 is similar to research questiarhich enquires about the critical factors
of IT human resources competence of organisationscanducting business process
digitisation to deliver services to partner. Thisegtion empirically examines the effects of
these indicators of IT human resources competendausiness process digitisation. There is

one developed hypothesis (H3) designed to ansuseraiearch question.

To address this research question, the indicatiotlseoconstructs that made up the research
framework were defined. The findings of the measwmet model included the congeneric
factor, multifactors and a full model analysis,ddscussed in Chapter 7, and concluded that
there are three identified factors of IT human veses competence related to business
process digitisation: knowledge of environmentavegament regulations, management

system standards and standardisation of IT equipméis finding is also supported by the
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hypothesis testing that IT human resources competsnsignificantly and positively related
to business process digitisation. Therefore, it t@nconcluded from the analysis that

increasing the competence of IT human resourcesases business process digitisation.

As discussed in Chapter 7, the three factors dfuihan resources have an acceptable fit and
have factor loading above the recommended valu®.of The factor of knowledge of
environmental government regulations has a factadihg value of 7.0, that of the
knowledge of management system standards is 0@&mowledge of the standardisation of
IT equipment is 0.91. Furthermore, in the full modieCFA measurement, the factor loading
value of these factors is within the acceptablegeanTherefore, these factors can be
concluded as critical factors of IT human resourcempetence for supporting business

process digitisation.

Table 9.2 Factors of IT human resources competence

No. Factors Supported prior studies

1 Knowledge of environmentalCooper and Molla (2012), Butler (2011),
government regulations Lépez-Gamero, Molina-Azorin and Claver-
Cortés (2010), Adela, Marie-Claude and
Richard (2008)

2 Knowledge of management systei@ooper and Molla (2012), Cooper and Malla
standards (2011), Prajogo (2011), Molla et al. (2009),
(Darnall & Edwards (2006)

3 Knowledge of standardisation of [TCooper and Molla (2012), Molla & Abareshi
equipment (2011), Molla et al. (2008), Murugesan (2008),
Kohler & Erdmann (2004)

The importance of these factors for successfuln@ssi process digitisation in an organisation
is supported by much prior literature. For examplee importance of knowledge of
government regulations of IT human resource conmgetés consistent with Cooper, Vanessa
A and Molla, Alemayehu (2012) and Murugesan, SO80Furthermore, the importance of
knowledge of management system standards is refatédie studies of Molla, Cooper and

Pittayachawan (2009), Molla et al. (2011), Mollaakét(2012) and Cooper and Molla (2012).
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The importance of knowledge of standardisationToéduipment is relevant to the studies of

Kohler and Erdmann (2004) and Molla and Abaresil®).

In the Indonesian context, concerns about IT hureaources in environmental performance
in ICT organisations can be found in the study ofljdja, Mariani and Imam (2011), which
shows that IT human resources have a significal® m improving the environmental
performance in their organisations. It can be pdolg the role of IT human resources in
using their capabilities to adopt government refjoiis and international system standards in

business operation practices.

In conclusion, despite the fact that IT can heldoimesian ICT organisations to provide
successful business process digitisation, IT humesources competence also plays a
significant role in building the business proceggtidation of organisations. Their role can

be seen in how they embed their competence in éssiprocess digitisation.

Sub-research question 2what are the factors of IT human resources competavhich

affect environmental IT competencies in the Indeare$CT industry?

Sub-research question 2 addresses the effect ohufan resources competence on
environmental IT competence in Indonesian ICT oiggions. The findings are that IT
human resources competence does not significangact on environmental IT competence
in organisations. This is proved by hypothesis fwith =-0.063 and P=0.347. Therefore, IT
human resource competence should not be directlyloyed as a significant factor for
developing environmental IT competence in an oggions. It means that the development
of environmental IT competence in an organisatioghtnbe built through business process

digitisation where the competence of IT human resesiis embedded in that processes.

From the measurement model including congeneritmfacmultifactors and the full model

analysis as discussed in Chapter 7, the study Isetleat the factors of IT human resources
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competence including environmental regulations, agament system standards and
standardisation of IT equipment competence shootda used in developing environmental

IT competence.

This finding contrasts with prior studies that sthtthat IT human resources competence
including environmental regulations, managementesystandards and standardisation of IT
equipment aid organisations to develop their emvirental performance. This might be
because most prior research was conducted in dmeloountries where environmental
regulations are important knowledge for IT humagsoteces as a competence in meeting
government requirements to enhance the reputdimhermore, the government regulations
encourage organisations to be ecologically respensi order to avert negative public
attention or financial penalties. In Indonesia, iempentation regulations are often ignored by
organisations. They are not concerned about tlendial penalties that might be applied to

them if they do not meet government requirements.

In terms of management system standards like 1IS@A#¥ Environmental Management
Systems, these are guidelines for whole organissiio developed countries to improve their
environmental performance and also to allow quickett more flexible information access.
However, in developing countries like Indonesiaptigh the Ministry of Environment and
National Standardisation Agency the ISO 14000 emvirental certificates are most proposed
and applied in mining organisations. For Indone#$ih organisations, the ISO 14000 is only
a suggestions from the government for reducingrtipact of their business operations on the

natural environment.

In conclusion, as mentioned in sub-section 9.2ZI3hWiman resources can be used to aid
Indonesian ICT organisations to develop succedsfisiness process digitisation through

embedding their competence including environmemggiilations, management standards and
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standardisation of IT equipment into business weadigitisation in order to develop and
improve environmental competence. Therefore, thepsdence of IT human resources
cannot be used to develop environmental compet@ficerganisations because of the
Indonesian circumstances. In this case, the rdsea®mphasises that there is a need for

building business process digitisation to develog improve environmental competence.

Research question 3:what are the factors of business process digitisaivhich affect
environmental performande the Indonesian ICT industry?

Research question 3 addresses the effects of Isgsipeocess digitisation on the
environmental performance of organisations. Thelifigs reveal that business process
digitisation does not significantly affect the emvimental performance of organisations. This
is proved by hypothesis four with=0.586 and P=0.558. Therefore, business process
digitisation has not been a significant factorifaproving the environmental performance of
organisations. It can be concluded that succedsfsiness process digitisation may not
improve organisations’ environmental performance.

From the finding above, this study concludes that practicality of an organisation in the
Indonesian ICT industry depends largely on how blgpausiness process digitisation is of
developing environmental competence and then inipgovoverall environmental
performance. Hence, the finding confirms that theran indirect effect of business process
digitisation on environmental performance. The ifiigdalso implies to practitioners that to
improve environmental performance, Indonesian I€Janisations need to develop a high
level of environmental IT competence. For that pss organisations need to ensure
business process digitisation is embedded in Ifagtfucture quality and competence of IT

human resources.

Sub-research question 3What are the factors of business process digtisavhich affect
environmental IT competende the Indonesian ICT industry?
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The findings of this study revealed two sets otdex; business digital communications and
business digital transactions, that influence emvirental IT competence. These factors are

summarised in Table 9.3 and discussed below.

Table 9.3 Factors of business process digitalisatio

No. Constructs Factors

1 Business digital communications| « Adoption of teleconferencing technologie

» Adoption of tele-presence technologies

» Adoption of right-sizing communication
equipment

[2)

2 Business digital transactions |« Adoption of enterprise resource planning

» Adoption of e-procurement

* Adoption of environmental management
systems

The first set of factors that influence organisagioenvironmental competence are related to
business digital communications, including adoptidrteleconferencing technologies, tele-
presence technologies and right-sizing communioagiQuipment. These important factors
ensure business operations are more environmeifitehdly. For example, the adopting of
teleconferencing and tele-presence can build emwiemtal IT competence related to
emission and travel cost reduction. Therefore,i®ass digital communications enable people
and organisations to communicate and coordinaté Wieir partners in ways that are

environmentally friendly.

The second set of factors that influence orgamisatienvironmental competence are related
to business digital transactions, including adaptf enterprise resource planning, e-
procurement and environmental management systerth. tiiése factors, organisations are
enabled to share their services and infrastrudtuvehole business operations. Therefore, the
business processes in an organisation will be riated, automated and informed to make it

more environmentally friendly.
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Research question 4:what are the factors afnvironmental IT competence whieffect

environmental performanda the Indonesian ICT industry?

Question 4 attempts to determine the factors ofrenmental IT competence that affect

environmental performance. This question has bé¢aireed through an extensive review of

the literature in Chapter 3. From resource-based (RBV) and natural-RBV perspectives,

feasible environmental IT competence may requigaisations to develop their internal

resources and capabilities such as emission mamageraustainability behaviour and

resource stewardship.

From the measurement model including congeneritofacmultifactors and the full model

analysis as discussed in Chapter 7, the study Ievteat the factors of environmental IT

competence in individual constructs are summaitisdable 9.4 and discussed below.

Table 9.4 Factors of environmental IT competence

No.

Constructs

Factors

Emission management

Implementation of reusable IT equipment procedure
Implementation of IT equipment disposal procedure

Sustainability behaviour

Ability of IS functions to build the commitment

employees to environmentally friendly work pracsic

in an organisation

Ability of IS functions to promote the choice
environmentally sustainable courses of actions
Ability of IS functions to change employees’ belwawi
towards environmentally friendly work practicesan
organisation

Resource stewardship,

Adoption of IT equipment that has information ab
end of IT life management

Out

Adoption of applications designed to be reusable

From the finding above, this study concludes thHs tmprovement of environmental

performance in Indonesian ICT organisations isuericed by how well organisations

develop their environmental IT competence in mamagiCQ emissions through

implementing procedures including reusable IT eopgipt and IT equipment disposal
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procedures. Furthermore, organisations also neéxitd the environmental competence of
their information systems to develop the sustalitglliehaviour of employees. For example,
environmental competence in IS functions is useduitd the commitment of employees to
environmentally friendly work practices in an orgation. Furthermore, the capability of IS
functions is utilised to promote the choice of eanmentally sustainable courses of action
and to change employees’ behaviour towards enviemtatly friendly work practices in an

organisation.

In terms of resource stewardship, organisationsl ieepay attention to the IT equipment
implemented. In this case, organisations have surenthat IT equipment has information
about end of IT life management. It will make isea for organisations to dispose of them
and then improve their overall environmental perfance. In addition, organisations also
need to ensure that applications adopted are dsbignbe reusable for further applications.
Therefore, organisations can reduce operationa$ @vsl time in developing applications and

then can improve their environmental performance.

9.3 Contributions of the study

By developing and validating the theoretical moadeld accompanying measurement
instruments for assessing the effects of IT cajtedsil on environmental performance in
Indonesian ICT organisations, this study contribui@ research, theory and practice from

several perspectives. This section highlights tlvesgributions.

9.3.1 Contributions to research and theory

The study contributes to research and theory.,Rigt study was conducted on public ICT
organisations in a developing country context. Adidated in the literature review, there
have only been a handful of IT capability studiésitthave addressed aspects of the

relationship between IT capabilities and environtabperformance in a developing country.
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This study also contributes by building a conceptoadel integrating the capabilities of IT
including IT infrastructure quality, IT human resoes competence, business process
digitisation and environmental IT competence vdeabin a framework linked with
environmental performance. The study also testalidated and provided empirical support
for the proposed theoretical model. The study shawed only the adoption and
implementation of IT capabilities in Indonesian I@figanisations, but also the outcome and
impact. These represent original contributionsdthliheoretical and empirical research into

IT capabilities in the Indonesian ICT industry.

Second, the development and validation of the nateg theoretical model and measurement
instruments to validate the environmental perforoearffect of IT capabilities is also an
original contribution to the IS literature. Theegtated model is original, as it has associated
insights from the theories of RBV, natural-RBV aiitd complementary competence
perspective, and the environmental performancergdraosations. From the IS literature, the
model has adopted IT capabilities for specific mees (IT infrastructure quality and IT
human resources competence), business processatigit, environmental IT competence
and outcome measures. From the IS literature, @mviental performance measures and
indicators were drawn. The RBV theory provided thelerlying logic for integrating the
various IT capabilities and environmental perforoerperspectives into a single cogent
framework and for theorising the linkage betweenvarious IT capabilities-related variables
and environmental performance. The usefulness of RB understandin the environmental
performance of ICT organisations is well recognisdivertheless, RBV has not been
extensively utilised to investigate the role of ¢&pabilities, outcomes and effects in the
environmental performance of ICT organisationstdad, most IT capability studies in the IS
literature are atheoretical. It can be concludeat the integrated model that embraces IT

infrastructure quality, IT human resources compegerbusiness process digitisation and
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environmental IT competence is superior in its arptory power both at the process level
and at the overall environmental performance levédlerefore, this study breaks new
theoretical ground regarding investigation of tledationship between IT capabilities and

environmental performance in IS research.

The third contribution of the study to research dheory is that through developing the
integrated model, the study has verified the applilty and relevance of most previous
findings of IS studies, especially the investigatal the environmental performance effect of
IT capabilities in Indonesian ICT organisations. AAgh, the current study provides further
empirical evidence and support for the IT capabsitpragmatic view that is described in
Chapter 3. Consistent with the pragmatic view, firgings of the current research
substantiate and reinforce the IS studies that awletdge the applicability of IT

infrastructure quality, IT human resources compateand business process digitisation
practices to ICT organisations by taking into acttaine unique circumstances of the latter
such as the development of environmental competehaa organisation. The findings show
that ICT organisations require not only IT infrastiure quality and IT human resources
competence, but also applicability of business @secdigitisation and development of
environmental IT competence as critical succesgoffacfor improving environmental

performance.

Fourth, the research emphasises the role of bisspresess digitisation and environmental
performance as link constructs between IT infrastme quality and IT human resources
competence, and environmental performance. Busippreg®ss digitisation is a set of skills,
systems and technologies that enhances the critejadbilities of IT infrastructure and
competence of IT human resources that further dpvehvironmental IT competence and
enhance the overall organisational environmentdalop@ance. Furthermore, environmental

IT competence is a significant factor identifiedhigh is used for improving environmental
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performance. This is because the factor consistrotedures including reusable IT
equipment and disposal of IT equipment proceduassguidelines for building the green
capabilities of an organisation. Furthermore, emvinental IT competence might be used to
build, promote and change the behaviour of empy®ework in ways that are more
environmentally friendly. In addition, the importanof environmental IT competence can be
used as resource stewardship in organisations. resudt, business process digitisation and
environmental IT competence as significant orgdimsal capabilities for connecting IT
infrastructure quality, IT human resources competeand environmental performance are
revealed in this research. They are used to inegbaild and reconfigure an organisation’s

capabilities in addressing its environmental penince.

This research contributes to theory by providingher empirical support for the application
of RBV and its complementary competence perspettitee domain of IT capability. RBV

provides a theoretical lens for investigating therious IT capability perspectives and
theorising on the relationship between IT capab#ihd the environmental performance of
organisations. Appropriate IT capabilities suchlBdnfrastructure quality and capable IT
human resources support business process digitisatid can then develop environmental IT
competence in a changing business environment. rémiental IT competence as a
significant organisational ability for connectingudiness process digitisation and
environmental performance is revealed in this netealt is used to integrate, build and

reconfigure an organisation’s capabilities in addneg its environmental performance.

Another way in which this study contributes to wsh and theory is by providing further
empirical support for the application of RBV theoaynd its complementary competence
perspective to the domain of IT capabilities. RENédry provided a theoretical lens for
integrating the various IT capabilities perspedivseamlessly and theorising the linkage

between BPR and public sector organisation perfoo@aPrior studies of IT capabilties in IS
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in general and in Indonesian ICT organisations amtipular have mainly been based on
models derived from critical success factors. Ashsuhey have lacked a cogent theory that
links IT capabilities with environmental performa&ndn this regard, this study has addressed
an important research gap by using RBV and its ¢ementary competence perspective in

the domain of IT capabilities.

Sixth, through assessing the organisational enmiemal performance impact of IT
capabilities on business process digitisation andrenmental IT competence, this research
has provided the first empirical evidence that Hfrastructure quality and IT human
resources competence positively contribute to th@ness process digitisation of Indonesian
ICT organisations. The second piece of statistematience shows that business process
digitisation has a positive impact on environmeiitatompetence and overall improvement
of the environmental performance of organisatidite current study has also complemented
and extended prior IT capabilities findings thataswed environmental performance with IT
infrastructure capabilities only, IT human resosrcempetence only, or the business process
level only, or with environmental competence depeient measures and overall
environmental performance measures.

Finally, yet importantly, even though the empirickdta comes from the Indonesian ICT
industry, the integrated model can be generalisealtICT organisations outside Indonesia

subject to a slight finetuning of some items of teasurement instrument.

9.3.2 Contributions to practice

This study contributes to IT capability practiceainleast three ways. The first contribution is
to reveal the role of IT capability in ICT orgarisas, where it influences their
environmental performance and is a factor to takte consideration in their IT capability
practices. Understanding these mechanisms andd$amtables practitioners to become more

successful in their IT capabilities undertakingsed&fically, to realise a change with business

187



process digitisation and environmental IT competemdth a significant organisational

environmental performance impact, the study recondmefor IT practitioners who are

undertaking IT capabilities implementation in timelénesian ICT industry context to ensure
that:

* Top management is offering continued support andmeibment to IT capabilities by
implementing and adopting reusable IT equipmentldrefjuipment disposal procedures.

 The IT human resources to be employed have adedumateledge of environmental
government regulations, management system standands standardisation of IT
equipment knowledge.

» The competences of IT human resources should besdded in business process
digitisation in order to develop and build enviroemtal IT competence in Indonesian
ICT organisations.

» Virtualisation technologies as part of IT infrastiwre quality should be maximally used
in organisational business operations to developcdmpetence in Indonesian ICT
organisations.

* Managing CQ emissions can be conducted by implementing praesdior reusable IT
equipment and IT equipment disposal.

* IS competences can be used for promoting, chanagi building the sustainability
behaviour of employees in ICT organisations.

e Adopting IT equipment that has information aboutd eof life management and
applications that can be used more than one timebeautilised as resource stewardship
in ICT organisations.

Overall, the findings of the current study implyathindonesian ICT organisations can

improve their environmental performance by: underding the mechanisms and factors of

IT infrastructure quality to become more successfultheir IT capability undertaking,
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especially in re-engineering their business praegsdeveloping the knowledge and skills of
IT human resources with environmental regulatiomgnagement system standard and
standardisation of IT equipment to re-engineer ness processes and developing
environmental IT competence and then improvingaberall environmental performance of

ICT organisations.

9.4 Limitations of the study

This purpose of this study has been to identify aaldlate the critical factors of IT capability

in the environmental performance of organisatidmeugh the mediating effect of business
process digitisation and environmental IT competed® be as comprehensive as possible,
the study took into account possible IT capabibtyd process-related factors related to

environmental performance.

However, the research has five limitations. Fitkis research focused only on the ICT
industry in Indonesia and not the manufacturingusid; as a whole. It may raise questions
about the limited external validity and could lintite potential of the findings to be more
generally applied. A study within a single industan eliminate problems associated with the

effects of industry differences.

Second, several items utilised to design the ingnt were taken from developed countries’
literature and the instrument was pilot assessatl \alidated based on data from ICT
organisations in Indonesia as a developing coumtrgre technical, organisation and human
resources competences are relatively lower rattaar in developed countries. Therefore it is
likely that the instrument would have looked sllighdifferent if the items had been drawn
from the mainstream IT capability literature andtithad been piloted and validated in a

developed country.
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Third, another limitation relates to the type ofearch — this was a cross-sectional study,
which is descriptive in nature. Furthermore, RB\ aratural-RBV theories were adopted as
a lens for addressing the issues regarding thdiaeship between IT capabilities and

environmental performance. Therefore, there is edrfer future research to be conducted
with different theories such as institutional thetw understand different perspectives of IT

capability and environmental performance.

Fourth, the survey respondents were all IT manadersuch, their responses could lack the
required level of impartiality, that is, they magve had a tendency to assess the IT capability

of their organisations favourably.

Fifth, this study followed rigorous validation pestures including measurement purification,
content validity and construct validity through boexploratory and covariance-based
confirmatory factor analysis techniques using AM®®wever, these procedures resulted in
several items being dropped from the study. Thssimplications for future study, including

the need to validate and revalidate the proposedetrand its measurement instruments with

ICT organisations in developing countries othenthalonesia.

9.5 Directions for future research

This study has developed a model that providedadioaship between IT capabilities and
environmental performance with identified criti¢dattors of constructs, but several areas for
future research remain. The current research fdcuse ICT organisations including
communications organisations, computer hardware safidvare organisations, and internet
service providers in a developing economy, Indane$he results could be different with
other country classification groups considered, hsas underdeveloped countries and
developed countries. Several opportunities forritesearch spring from the results of this

study. It would be interesting to extend this reskeato other developed or developing
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countries which offer attractive remunerations amgentives for foreign investment. Future
research should also explore and compare the facvér IT capabilities impact on
environmental performance in other countries sush Malaysia, India, Thailand and

Singapore.

Future researchers are encouraged to explore whetiee final IT capabilities and
environmental performance model of this study hatdsther industry contexts. As discussed
in Chapter 3, the factors of each construct indpabilities were identified for environmental
performance, which might be suitable for improvitige innovation capability of the
electronics industry. Therefore, the implicationgim show differences in contexts where the
identified factors of IT capabilities are testedridustries with the adoption of environmental

procedures and appropriate IT equipment.
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Appendices

Appendix 1 List of initially generated items

Appendix 1.1 IT infrastructure quality

Appendix 1.2 IT human resources competences

Competence

ITEMS

REFERENCES

Technical

IT personnel are skilled in computer ratsystems

IT personnel are skilled in a specific programmiagguage
(e.g. web based applications)

IT personnel are skilled in operating systems

Bharadwaj 2000

IT personnel are skilled in data communications

IT personnel are skilled in data management

IT personnel are skilled in emerging technologies

Bryd and Turner
2000

IT personnel are skilled in server consolidationad
virtualisations

IT personnel are skilled in desktop virtualisations

IT personnel are skilled in storage virtualisations

IT personnel are skilled in data de-duplications

IT personnel are skilled in digitised communication

Managerial

IT personnel are knowledgeable in bissifienctions

a Molla 2008 2009
Sayeed 2008

Mann 2008

IT personnel have interpersonal skills

IT personnel are knowledgeable about the busi
environment

ness

IT personnel have the ability to plan, organise dedd
projects

IT personnel have the ability to plan and executakwin
collective environment

IT personnel are knowledge about environmental mameent
standards

Vanessa 2012

The strategies of the IT units and the organisa&istrategies
are well aligned

IT personnel understand environmental governrr[lent
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regulations

IT personnel understand the organisational poliaiesplans

IT personnel are able to interpret business probleand
appropriate technical solutions

IT personnel are skilled in redesigning businessgsses tg
be more environmentally friendly

Appendix 1.3 Business Process Digitisation

ITEMS REFERENCES
Digital Adoption of email for internal and externaMolla 2009
communications communicatio

Adoption of advanced communicatigrMann 2008

technoloadie

Adoption of the electronic data interchange
formal external communicati

fdyrd and Turner 2000

Adoption of teleconferencing technologies

Molla 200

Adoption of tele-presence technologies

Mann 2008

Adoption of instant messaging (e.g. Skype)

Weil ¥itdle 2002

Adoption of websites for publishing basidMolla 2009
oraansational information incluina
Adoption websites for publishing informatignMolla 2012

about services of the orasation (includina

Adoption of energy-efficient communicatig
equipmer

nMurugesan 2008

Adoption  of communicatio

equinment

right-sizing

h

Adoption of broadband networks to access
internet (e.q. fire optics

theost 2011

Adoption of WIMAX
wireless communicatic

technologies fo

Adoption of LAN and WAN for interna
communicatior

Adoption of the internet protocol 6

Digital business Adoption of enterprise resource planning Molla 2009
transactions
Adoption of supply chain managemenMelville 2010
svstem

Adoption of customer services systems

Watson 2011

Adoption of e-procurement

Adoption of human resources managem
svstem

ehtolla et al 2009

Adoption of integrated enterprise systems

Adoption of online delivery systems

Adoption of environmental informatio

disclosure

Adoption of automated workflow systems
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Adoption of document flow systems

Adoption of document management /archiyal
svstem

Appendix 1.4 Environmental IT competence

ECO- ITEMS REFERENCES
COMPETENCES
Emission Availability of the IT vision of an organisation Ma 2009
management

Availability of the IT goal of an organisation

Sayeed and Gill 2009

Availability of high degree of consensus among top
management about the role of environment IT in an

organisation

Availability of the IT policy for managing IT
resources

Availability of environmentally friendly IT
purchasing procedures

Availability of reusable IT equipment procedures

Availability of IT equipment disposal procedures

Availability of end of IT life management

Sustainability
behaviour

IS functions are able to deliver information thatlolla 2012
relates to environmentally friendly work practices

in an organisation

IS functions are able to build the commitment|of

employees to environmentally friendly wofk

practices in an organisation

IS functions are able to promote the choice| of

environmentally sustainable courses of actions

IS functions are able to educate employges

behaviour reducing the energy consumption

IS functions are able to change employee
behaviour to environmentally friendly wonk
practices in an organisation

Resource
stewardship

IT components are easily adopted in busine
operations

Bsoadbent 1999

Duncan 1995

IS functions are easily upgraded in busingss

operations

IT components are widely reused in new [IT

infrastructure

IT components are easily shared across business
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operations

IS functions are easily used to communicate am
business units

ong

IT components are made from non-hazard
materials

pus

Power management of IT components

Mann 2008

Recycling information of IT components

Reusable software modules are widely reuse
new system development

i Biyrd and Turner 2000

Application used in our organisation are desig
to be reusable

ned

Appendix 1.5 Environmental performance

ITEMS

REFERENCES

Energy consumption

Moneva and Ortas

2010

CO, emission reduction Jacobs et al 2010

Environmental management

Environmental initiatives

Environmental disclosure

Moneva and Ortas 2010

Organisational environmel

it Elsayed and Paton 2005

Appendix 2 Normality test

Variable min max skew C.I. kurtosis C.I.
ITFO1 4 7 -0.251 1.98; —-0.734 —-2.911
ITFO2 5 7 -0.27 2.141 -1.077 —4.272
ITGO3 4 7 -0.315 2.505 —0.726 —2.88
ITGO4 5 7 -0.199 1.575 -1.169 —4.639
ITGOS 4 7 -0.334 2.645 —0.728 -2.89
ITGO6 5 7 -0.352 2.79g —0.976 -3.874
HRMO1 5 7 -0.269 2.135 -1.225 —4.864
HRMO02 4 7 -0.286 2.27; -0.923  -3.663
HRMO03 4 7 -0.286 2.275 —0.995 -3.948
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HRTO4

HRTO5

HRTO6

BDB12

BDB11
BDB10

BDB09

BDBO08

BDCO7

BDCO06

BDCO05

BDCO04

BDCO3

BDCO02

BDCO1

EMO6

EMO5

SB11

SB10

SB09

SB08

SBO7

RS15
RS14

RS13

RS12

-0.303

-0.336

-0.318

-0.329

-0.259
-0.309

-0.29

—-0.295

-0.249

-0.376

—-0.346

-0.335

-0.318

-0.269

-0.267

-0.671

-0.319

-0.218

—-0.439

—0.359

-0.124

—-0.196

—-0.308
-0.295

-0.329

-0.235

2.405
2.66&
2.52&
2.606

2.053
-2.45

2.295
2.335
1.975
2.98;
2.745
2.65%
2526
2.135

2.118

2.535

1.726

2.848
0.983
1.559

2.441
-2.34

2.612

1.865

-1.153

-1.219

-1.121

-0.872

-0.897
-0.83

-1.104

-1.162

-1.158

—-0.802

-0.907

-1.281

-1.121

-1.225

-1.929

0.014

-0.773

-0.729

-0.604

-0.354

-1.183

—-0.988

-0.911
-1.265

-0.834

—-0.886

-4.576

-4.839

—4.448

-3.46

-3.56
-3.294

—4.383

-4.61

—4.596

-3.182

-5.082

—4.448

-4.864

—7.655

0.057

-3.07

—2.895

-2.395

—-1.405

—4.695

-3.92

-3.614
-5.022

-3.311

-3.517
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EMO04
EMO3

EMO02

EMO1

(3]

-0.297
-0.324

-0.262

-0.341

2.357

-1.176 —4.668
-2.57 -1.15 -4.564
2.081 -0.644 —2.557
2.707 -0.67 —2.661

Appendix 3 Comparison of loadings of the structanaldel and the measurement

Estimate Estimate
structural | measurement
model model Differences
BDC. <— BPD 0.84 0.878 0.002
BDT <— BPD 0.906 0.91 —-0.004
EM. <— EIT 0.794 0.794 0
RS. <— EIT 0.852 0.854 -0.002
SB. <— EIT 0.851 0.851 0
ITGO5 <— ITQ 0.61 0.615 —0.005
ITGO4 <— ITQ 0.72 0.726 —0.006
ITGO3 <— ITQ 0.916 0.909 0.007
HRM03 <— ITH 0.908 0.909 -0.001
HRM02 <— ITH 0.878 0.877 0.001
HRM01 <— ITH 0.701] 0.701 0
BDB08 <—— BDT 0.819 0.817 0.001
BDB09 <— BDT 0.76 0.76 0
BDB10 <— BDT 0.908 0.908 0
BDC0O5 <— BDC 0.808 0.809 -0.001
BDC04 <— BDC 0.883 0.882 0.001
BDC0O3 <— BDC 0.765 0.764 0.001
EMO5 <— EM. 0.947 0.948 -0.001
SB09 <— SB. 0.916 0.916 0
SB08 <— SB. 0.85[1 0.851 0
EPO3 <— EP 0.894 0.875 0.019
EPO5 <— EP 0.754 0.771 -0.017
EPO6 <— EP 0.779 0.786 -0.007
EMO06 <— EM. 0.852 0.851 0.001
RS14 <— RS. 0.869 0.869 0
RS15 <— RS. 0.843 0.843 0
SB11 <— SB. 0.85f 0.856 0.001
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Appendix 4 EFA Model

Extraction Method: Principal Component Analysis.
Rotation Method: Promax with Kaiser Normalization.

Model: BPD

Component

1

2

BDB09
BDB08
BDB11
BDB10
BDB12
BDCO7
BDCO03
BDCO05
BDCO02
BDCO04

.898
.855
.790
764
.632

844
955
831
697
671

Model:

EIT

Component

2

SBO7
SB08
SB09
SB10
SB11
RS12
RS13
RS14
RS15
EMO1
EMO02
EMO03
EMO04
EMO05
EMO06

.745
.857
.925
.872
.868

.893
.790
.873
.875

.812
797
742
774
.750
.682
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Appendix 5 Questionnaires

Ref No: |__|__ || |

Attachment B Statement Letter (Survey)

' RMIT U n ive rSity Information Technology and Logistics

Building 80 Level 9
445 Swanston Street
Australia
GPO Box 2476V
Melbourne VIC 3001
Australia
Tel. +61 3 9925 5969
Fax +61 3 9925 5624
* www.rmit.edu.au

INVITATION TO PARTICIPATE IN A RESEARCH PROJECT

Dear Participant,

My name is Darius Antoni, and I am a PhD candidate in the School of Business Information
Technology and Logistics, RMIT University, Australia. [ hereby kindly invite you to participate in a
research project that aims to investigate the relationship between IT capability and the
environmental performance in the Indonesian information and communication technology
organizations. This research is supervised by Professor Hepu Deng and Dr Ferry Jie.

Your participation into this research project will involve in answering a short survey, which
should not take more than 15 minutes of your time. The survey consists of questions related to
your experience and knowledge of using IT for improving the environmental performance of your
organization. There are no apparent or hidden risks of participating in this research. You may
choose not to answer any particular questions. Your participation in this research is totally
voluntary and you may withdraw from this study at any time.

The data collected through the survey will be analysed for my thesis and the results may appear in
publications. The results will be reported in a manner that does not enable you and your
organization to be identified; thus your anonymity will be protected.

If you have any queries regarding this project please contact my supervisor Professor Hepu Deng
(phone +61 3 9925 5823, email: Hepu.Deng@rmit.edu.au). Further, if you have any complaints
regarding this project please contact the Chair, RMIT Business College Human Ethics Advisory
Network, GPO Box 2476V, Melbourne, 3001.(phone +61 3 9925 5596, email
bchean@rmit.edu.au)

[ very much appreciate your support on this.

Yours faithfully,

Darius Antoni
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Attachment C

SECTION 1: DEMOGRAPHIC DATA

Survey Questions

Please tick (V) for all questions below

What is your job title?

[0 CEO/President
[ Director

[ Manager

[ Supervisor

[ Others
(please indicate)

In what business areas is
your organization involved?

[ Computer hardware and peripheral Information technol

[J Telecommunications

O IT training and consultants
[ Software IT solutions

[ Others (please indicate)

How long have you been in
the workforce?

[ 1-5 years
[ 6-10 years
[J11-15 years
[ 16-20 years

[ >20 years
How long have you been [ 1-5 years
working for your current [ 6-10 years

organization?

[J11-15 years
[ 16-20 years
[ >20 years

How many employees does
your organization have?

[J 1-50 employees

[0 51-100 employees
[J101-250 employees
[ 251-500 employees
[0 501-1000 employees
[J>1001 employees

What is your gender?

O Mmale

O Female

Please specify your age
range.

[ <=30 years old
[ 31-40 years old
[ 41-50 years old
[ 51-60 years old
[J >60 years old
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Please indicate your level of
education

[ High school
[ Diploma / Advanced diploma
[ Bachelor degree

[J Master degree

[ Doctoral degree

[ Others (please specify

Please indicate your level of
proficiency in the use of
information technology

O Low
[ Average
[ High
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SECTION 2: IT INFRASTRUCTURE QUALITY

To what extent do you think the followind infrastructure quality is important in your
organisations?

Please rate your responses according to the folpacale.

[7= highly important.................... 1= Not important at]al
No | IT infrastructure equipment 7 6 5 4| 3| 2| 1
1 | Modularisation of information systems O | O 0O (0O|lgjdg|O

O
O
O
O
O
O

2 | Standardisation of information system and]j
reports

3 | Adoption of server virtualization

4 | Adoption of storage virtualization

5 | Adoption of desktop virtualization

O O g o
O O g o
O O g o
O O g ™o
O O g ™o
O O g o

6 Implementation Radio Frequency[]
identification (RFID)
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SECTION 3: IT COMPETENCIES OF IT HUMAN RESOURCES

To what extent do you think the following IT human resources competencies are important in
your organisations?

Please rate your responses according to the following scale.

[7= highly important....................1= Not important at all]

No | IT human resource competencies 7 6|54 3|2 |1

01 | IT personnel have knowledge about government | 0 | OO0 (O | O (O | O | O
regulations

02 |IT personnel have knowledge about the | O | OO | 0O (OO | O
environmental management system standard (e.g.
ISO 14000 )

03 | IT personnel have knowledge about to identifythe | O | O (O | O (O | O | O
standardization of IT equipment (e.g. energy star
and electronic product environmental assessment
tool)

04 | Computer network system competencies of IT| O |O(0O | 0O (OO | O
personnel to connect all organization’s resources
together

05 | Server consolidation and virtualization | O | O | O | O | O O | O
competencies of IT personnel

06 | Emerging technology competencies of ITpersonnel | O | O (O | O (O | O | O
to learn a new technology used for business
operations
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SECTION 3: BUSINESS PROCESS DIGITALISATION

To what extent do you think the following Business Process Digitalisations are important in
your organisations?

Please rate your responses according to the following scale.

[7= highly important....................1= Not important at all]

N 7 6|54 |3|2|1

01 | Adoption of email for internal and external | O |O |0 | 0O (OO O
communication

02 | Adoption of broadband communication networks | 0 | OO | O | O (O | O O
for delivering high bandwidth applications (e.g.
imaging and video conferencing)

03 | Adoption of teleconferencing technologies to | 0 |0 |0 | O (O | 0O O
provide integrated video and audio to connect users
anywhere in the world through the internet access

04 | Adoption of tele-presence technologies for| O |0 (0O | O (OO O
connecting organizational resources through the use
of video, audio and on-screen drawing capabilities
to enable multi-party conferencing in real-time,
independent of location.

05 | Adoption of rightsizing communicationequipment | O |[O (O | O (OO O
for adapting the multiple unique environment in
order to reduce operation costs and workforce

06 | Adoption of WIMAX technologies for wireless | O | O | O | O (OO O
communication

07 | Adoption of LAN and WAN for linking domesticand | O | O (O | O (OO O
international business operation

08 | Adoption of the enterprise resources planning to | O | O |0 | O (O | 0O O
facilitate the flow of information between all
business functions inside the boundaries of the
organization and manage the connections to outside
stakeholders

09 | Adoption of e-procurements to provide the | O |0 |0 | 0O (OO O
purchase and sale of supplies, work, and services
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through the internet as well as other information
and networking systems

10 | Adoption of environmental managementsystemsto | 0 | O | OO | O | O | O O
provide sustainability reports for stakeholders
including government

11 | Adoption of document management /Jarchival | OO | OO | O | O | O | O O
systems to track and store electronic documents

12 | Adoption of the electronic data interchange for | OO | OO | OO | O | O | O O
transferring electronic documents or business to
business partners

SECTION 4: ENVIRONMENTAL COMPETENCIES OF IT

To what extent do you think the followingnvironmental Competencies of IT are
important in your organisatiors

Please rate your responses according to the folpacale.

[7= highly important....................1= Not important at Rll

No 7 6 5 4 3 2

01 Implementation of the IT wvision of anO | O | O | O | O | O
organization

02 Implementation of the IT goal of an organizatiprn ]

03 Availability of top management support O

04 Implementation of environmentally friendly [T
purchasing procedures

05 Implementation of reusable IT equipment | O | O | O | O | O
procedures

06 Implementation of IT equipment disposal] | O | O | O | O | O
procedures

07 Ability of IS functions to deliver informationthat] | O | O | O | O | O
relates to environmentally friendly work
practices in an organization
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08 Ability of IS functions to build the commitme| O | O | O | O | O | O | O
of employees to environmentally friendly work
practices in an organization
09 Ability of IS functions tcpromote the choices| O | O | O | O | O | O | O
environmentally sustainable course of actions
10 Ability of IS functions tceducate theemployee| O | O | O | O | O | O | O
behaviour reducing the energy consumption
11 Ability of IS functions tcchange theemployee| O | O | O | O | O | O | O
behaviour to environmentally friendly work
practices in an organization
12 Adoption of green-designed IT equipment O O
13 Adoption of IT equipmer made from no-| [ O
hazardous materials
14 Implementation of ower managemel| 0 | OJ | 0O | O | O | O | O
procedures
Adoption of low-energy IT equipment O O
15 Availability of IT life-cycle information O O
16 Adoption of reusable IT equipment O O O I A R
SECTION 5: ENVIRONMENTAL PERFORMANCE
To what extent do you think the followirigdicators of Environmental Performance are
important in your organisatiors
Please rate your responses according to the folpacale.
[7= highly important.................... 1= Not important at]al
No | Environmental performance indicators 7165 4| 3] 2| 1
01 | Energy consumption O O gl g|QO
02 | CO2 emission reduction Og|lg|o|lololo
03 | Environmental management system Ol|lOo(g| OOl g|O
04 | Environmental initiatives Og|lg|o|lololo
05 | Environmental disclosure Og|lg|o|lololo
06 | Organizational environment reputations Ol|lOo(g| OOl g|O
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Appendix 7 Confirmation of candidature letter

RMIT Business Research Dffice
' Building B0

UNIVERSITY Level 7

445 Swanston Street
Melbourne VIC 3000
Australia

18 June 2012

Darius Antoni
3/175 Blyth St
BRUNSWICK EAST
VIC 3057

Australia

Confirmation of Candidature: Darius Antoni, 3308096
PhD (Business Information Systems) (R), DR0O77 Program (Full-Time)
Dear Darius

I am pleased to advise you that your application for admission to candidature for the abowve program
has been confirmed.

The commencement date of your program is 28 February 2011. Your thesis is due to be submitted to
the School of Graduate Research, via your senior supervisor and the School of Business Information
Technology & Logistics, no later than 28 February 2015. Please note that this date constitutes
maximum period of candidature.

The program and courses you should be enrolled in are:

Program: PhD (Businzss Information Systems) (R)

Courses: INTEL1464 PhD Thesis A & INTE1146B PhD Thesis B (Semester 1 & 2 Thesis Codes)

You are required to re-enrol during the specified enrolment period at the end of each year until your
thesiz has been examined.

The College of Business wishes you well in your research program and please feel free to contact me
on 9925 1390 if you have any queries.

Yours sincerely

Priyanka Erasmus

Research Administration Officer
School of Business IT & Logistics
College of Business Research Office

6] Prof Nilmini Wickramasinghe/Prof Shams Rahman, Deputy Heads Research, Schoal of Business IT & Logistics
Prof Hepu Deng, Senior Supervisor, School of Business IT & Logistics
Dr Ferry e, Second Supervisar, Schoaol of Business IT & Logistics
Student File
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Notification to Research Committee
Of Approval of Higher Degree by Research:

PhD (Business Information Systems) (R)

Candidate's Name:

Student Number:

Program:

Schoaol:

Thesis Title:

Senior Supervisor:

second Supervisor:

Research Methods Required:

Commencement Date:

Course Load:

Maximum Completion Date:

Intellectual Property Agreement:

Ethics Approval:

Ethics Approval Date:

College Approval Date:

DRO77

RMIT Business

Darius Antoni

330809%

PhD (Business Information Systems) (R)

Business Information Technology & Logistics

Investigating the Relationship between IT Capability and

Organizational Environment Performance in the

Indonesian Telecommunication Industry

Prof Hepu Deng

Dr Ferry Jie

ISYS 2446: PX, Sem 1 2011

28 February 2011

Full-Time

28 February 2015

N/A

Ethics application to be submitted

TBA

15 June 2012
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Appendix 8 Completion seminar

®RMIT

UNIVERSITY

School of Graduate Research
Miletone Review Form

ion ii:Candidartierdgtajlf : : - - ey o sl -
This form is being used for assessment of the following milestone review:
[ confirmation of Candidature [ Mid Candidature Completion Seminar
Student ID: 3308096
Candidate name: Darius Antoni
School: Business IT and Logistics Program code: DRO77RTS

Thesis/project title: Investigating the gree capabilities of information technology for improving green supply chain

management
Senior/Joint Senior Supervisor(s): Dr Ferry lie;

Associate Supervisor (s): Dr Ahmad Abareshi

Study load: Full-time

Commencement Date: 28 February 2011

Expected date for this review: 27 February 2014 (includes any approved postponement)
Maximum completion date: 28 February 2015

Leave of absence to date: 0 days

To be completed by HDR Administra'tor: :

Has there been a change in Oves Provide details here:

enrolment/ program? XINo e.g. Full-time to part-time, upgrade or downgrade
rch methods/strategies | XICompleted .
Resea ethods/strategies P CIExemption granted Currently enrolled [
course 8/07/2011
Ocompleted
Other research coursework Click here to [JExemption granted Currently enrolled [
enter a date.

2.1 Mandatory preparation for the milestone review

a) Are there any mandatory training requirements for this candidate? Yes [ No
List those that have been undertaken (e.g. health and safety training) and any that are still required.

b)  Are there any Intellectual Property ownership considerations for the research? Yes [1 No
If ‘Yes’ provide details.
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¢) Is ethics approval required for the research? Yes Pending [ Not required [
Ethics approval number if available 1000467

d) Has the candidate received formal induction into the school, college and university research environment and the
academic and administrative requirements of the degree? Yes No [J

e) For the Confirmation of candidature review only

What is the Primary FOR code for this research? (6 digits)
What are the additional FOR codes? (optional)

2.2 Candidature background information

a) Hasthe candidate attended or participated in any research seminars, conferences since the last milestone review?
Yes No O
List the event and the type of participation
Paper publications and presentation

1. Antoni, Darius and Jie, Ferry (2012). “The Relationship between Information Technology and
Organisational Environment Performance”: A conceptual framework, 3th Annual International
Infocomm technologies in Competitive Strategies (ICT) Conference Proceedings.

2. Antoni, Darius (2013). Conceptual framework of Information Technology Capability on
improvement of organisational environment performance. Paper presented at Information
Technology and Business Application (ICIBA) 2013 Palembang, Indonesia

3. Antoni, Darius and Jie, Ferry (2013). “Investigating the critical capabilities of informations
technology for developing ecological competencies of organisations”., 11" ANZAM operations,
Supply Chain and Service Mangemen Symposium.

4. Antoni, Darius. Critical success factors of IT capability for improving environmental performance
in the Indonesian ICT Industry. Presented at HDR Panel Discussion Presentation, Research Day
Program 20130n 11" October 2013, Organised by School of Business IT and Logistics, College of
Business, RMIT University, Melbourne

b) Has there been any interruption to candidature since commencement, or the last milestone review?
E.g. supervisor absence, change of supervisor, delay due to lack of equipment, materials or any other reason?

1 YES, (ITOO0 P U v Gt s v

No

c) Have research objectives appropriate for this stage of candidature been met? Yes XI No [J
Has the candidate:
Made satisfactory progress in the period under review Yes X No [
Produced a realistic timetable and plan for the project Yes X No (O

If ‘No’, please indicate what measures have been discussed with the candidate to improve performance.

d) Has the needs analysis form required updating since its initial completion? Yes [ No
if yes, please provide a summary of whether the change in needs has impacted on progress.

Owner: School of Graduate Researg

. Version: 22/09/13 page20f9  SeR250
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e) Have all the listed milestone components been provided? Yes X No [

If no, please explain.

f)  For a Completion Seminar review —when is the proposed submission date for the candidate: 30/11/2014

s at milestone reviews

. Criteria used by Review Pa to assess candidature pro

The criteria for assessing candidature progress at a milestone review are listed in the Higher Degree by Research
candidate progress management instruction and the Guide for candidature milestone review submissions.

3.1 Australian Quality Framework (AQF) learning outcomes

In addition panels are requested to look for evidence that the candidate is in the process of developing the type of
knowledge and skills required by a graduating doctoral candidate (level 10) or Masters by research candidate (level 9)
under the Australian Quality Framework (AQF). These are summarised below:

(SGR to delete whichever table is not relevant to this candidate)

AQF level 10 criteria

Summary Graduates at this level wil have systematic and critical understanding of a complex field of leaming and
speclalised research skills for the advancement of learning and/or for professional practice

Knowledge Graduates at this lave! will have systemic and critical understanding of a substantial and complex body of
knowledge at the frontier of a discipline or area of professional practics

Skills Graduates at this level will have expert, specialised cognitive, technical and research skills in & digcipline
area to independently and systematically:
* engage in critical U y is and evaluati
« develop, adapt and Imy gles to extend and redefine existing knowledge or
professional practice
disseminate and pramote new insights to peers and the community
generate original knowledge and understanding to make a substantial contribution to a discipline or
area of professional practice :

Application Graduates at this level will apply knowledgs and skils to 'a"emonsjlrate autoriomy, authoritative
ofknowledge  judgement, adaptabiiity and responsiblity as &n expert and leading practitioner or scholar
and skills '
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AQF level 9 criteria

Summary Graduates at this level will have specialised knowledge and skills for research, and/or professionat
practice and/or further learning

Knowledge Graduates at this level will have advanced and integrated understanding of a complex body of
knowledge in one or more disciplines or areas of practice

Skills Graduates at this level will have expert, specialised cognitive and technical skills in a body of
knowledge or practice to independently:
« analyse ciitically, reflect on and synthesise complex information, problems, concepts and theories
« research and apply established theories to a body of knowledge or practice
» interpret and transmit knowledge, skills and ideas to specialist and non-specialist audiences

Application Graduates at this level will apply knowledge and skills to demonstrate autonomy, expert judgement,
of knowledge  adaptabllity and responsibility as a practitioner or leamer
and skills

Members of review panel Name: Title: e.g. Dr, Professor
| (minimum of four including Chair)
]

Chair of Panel*: ife
Senior or Joint Senior Supervisor/s: Ferry Jie / Ahmad Abareshi Dr / Ve
Associate Supervisor/s (if
applicable):

(oD
Independent member:¥* xeey

Other panel members (if applicable):

B}te of milestone review: '\0\ /WA

* Chair of Panel will normally be School HDR Co-ordinator or equivalent or their delegate, normally a member of the School Research or HDR

** |ndependent member - independent of the supervisory team. This person must be registered as a Category 1 supervisor.

4A — the Review Panel recommends to the School of Graduate Research:

e / Satisfactory progress

[0 Confirmation of Candidature — subject to minor amendments / Minor amendments necessary

a) The Review Panel recommends the amended Confirmation of Candidature documentation be reviewed by
(Name of panel member with delegated authority) 4
weeks after candidate receives their classification letter from the SGR.

O Candidature not confirmed / Unsatisfactory performance — Major amendments necessary*

[0 a) The Review Panel recommends that ONLY the written documentation is revised as per section 4B and
reviewed by (Panel Chair) 8 weeks after candidate receives
their classification letter from the SGR.

O b) The Review Panel recommends that ONLY the written documentation and presentation are revised as per
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section 4B and re-presented to a Review Panel 8 weeks after candidate receives their classification letter
from the SGR.

O «¢) The Review Panel recommends that BOTH the written documentation and presentation are revised as per
section 4B and re-presented to a Review Panel 8 weeks after candidate receives their classification letter
from the SGR.

*If this classification is approved, the candidate will be also recommended for development of a Candidate Action

Support Plan (CASP) and placed “at risk’.

4B — Panel feedback
Below, or on a separate appended sheet, provide a summary of the panel’s feedback, and comments in support of

the recommendation in 4A.
List any specific required amendments to the Candidate’s written material and/or oral presentation.
This section should also be used to highlight any other candidature issues.

This box expands

> . .
Mease see adl adaadt |

The Senior/Joint Senior supervisor is responsible for providing the candidate with detailed guidance and feedback on
how to address the comments and requirements of this section.

Panel chair endorsement

Chair of Panel signature:

Date: W]/ (V4GS

Chair - Please check below before forwarding documentation to School HDR administrator:

Sections 2, 3, 4A, 4B and 5 of this form have been completed

The recommendation has been discussed with the candidate

The candidate’s written material is attached to this form. Do not include draft thesis,

draft ADR/exegesis; chapters or published papers when forwarding the material to the SGR.

This signed form, together with candidate’s written material, should be forwarded to the School of Graduate Research
for approval. The School of Graduate Research will formally advise the candidate of the outcome of the Review.

School of Graduate Research use
[0  Recommendation approved [0  Recommendation not approved:

Actions to be taken:

Dean, SGR (or nominee) Date: /

Additional reviewer
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