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Abstract 

The first objective of the paper is to expose the Green Information Systems (Green IS) 
management framework comprising the enabling capabilities of Green IS, moderating concepts, 
and relationships to environmental sustainability. The second objective is to demonstrate the 
framework’s verification using the focus group method and member checking. The achievement of 
these objectives establishes that the framework successfully captured the essential Green IS 
concepts and interrelationships to be relevant for environmental sustainability and that it was 
trustworthy, credible, relevant, and an original contribution to the academic body of knowledge. 
The research was empirical, confirmatory, and qualitative. The evidence indicated that the 
enabling capability of Green IS was prevalent, while there was no significant evidence of a 
transforming capability. The framework presents verified and salient management focal points for 
environmental sustainability in the South African banking sector. 
 
Environmental sustainability, Green computing, Green Information Systems (Green IS), Green 
Information Technology (Green IT), Green IS framework, Focus group, Member checking. 

1. Introduction 

1.1. Background and context 

People are entirely dependent on the Earth’s natural resources for their existence. Nevertheless, 
human activities are degrading and depleting these resources and this threatens human well-being 
and possibly long-term human survival [10, 24, 40, 38]. In reaction, the concept of environmental 
sustainability confronts this problem. Environmental sustainability aims to maintain the 
environment in order to support human well-being and life into the far future [12]. 

Specifically, there are four degrees of environmental sustainability, namely very weak, weak, 
strong, and very strong [13, 9]. Very weak and very strong environmental sustainability are not 
feasible and weak promotes sustained capitalism and business at the expense of the environment 
[20, 22, 17]. However, strong environmental sustainability demonstrates the non-substitutability of 
manufactured capital for all natural capital [8] and its necessity is substantiated by the indisputable 
scientific evidence on environmental resource depletion and degradation. 

The unit of analysis and focus in the paper is the organisation. Organisations are the drivers of the 
world’s economies [43] and are responsible for considerable natural resource degradation and 
depletion [29, 14]. Still, it is organisations that present significant opportunities for environmental 
sustainability [36]. In particular, banking organisations offer an opportunity, through their 
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widespread investment and financing activities, to address extensive environmental resource 
degradation and depletion [1, 11]. 

Importantly, Information Systems (IS) have been prominent in transforming the world’s 
organisations [30, 19, 25, 3] and have fulfilled a critical enabling role [35, 5, 2, 31, 7]. Thus, IS 
present an essential mechanism for addressing environmental resource degradation and depletion. 
Nonetheless, prior research has not exposed the enabling and transforming capabilities of Green IS 
for environmental sustainability [23, 16]. Subsequently, an empirical Green IS management 
framework was developed using a grounded theory approach in the South African (SA) banking 
sector. Thereafter, the framework was verified and it is this verification that is the main focus of the 
paper. 

1.2. Research problem, objectives, and question 

The paper has two objectives. The first is to expose the Green IS management framework 
comprising the enabling capabilities of Green IS, moderating concepts, and relationships to 
environmental sustainability. The second objective is to demonstrate the framework’s verification 
using the focus group method and member checking. These objectives address the problem of an 
unverified framework and show that the framework was trustworthy, credible, and relevant. These 
objectives provide an answer to the research question: according to experts, does the framework 
successfully capture the essential Green IS concepts and interrelationships to be relevant for 
environmental sustainability? 

2. Literature review 

There are numerous terminology debates concerning the definitions and boundaries of IS and 
Information Technology (IT). Nonetheless, the paper adheres to the view that IT is a component of 
IS [41]. Thus, IT focuses on the technological systems comprising physical devices and associated 
software that are used to retrieve, transmit, process, and store data and information [41]. In 
comparison, IS are the systems comprising social systems that include people and processes and 
the aforementioned IT in support of individual, organisational, or societal goals [40, 21]. 
Consequently, Green IT involves environmental sustainability throughout the IT lifecycle [26, 27] 
focusing on energy efficiency maximisation and e-waste minimisation [41]. In comparison, Green 
IS are specialised IS that address the problem of environmental resource depletion and degradation 
attributable to all organisational activities [41]. 

Green IS provide the information processing, knowledge, and response capabilities for 
organisations relating to the environment and facilitate environmental decision-making based on 
complex and large-scale environmental information [15]. Green IS are appropriate for addressing 
the substantial cognitive load of environmental information and help to embed sustainability into 
an organisation’s operations and culture [39]. Green IS facilitate sustainability by the provision of 
accurate, timely, and useful information concerning the flows of energy, materials, and water, and 
the corresponding monetary effects on costs, savings, and earnings [6]. The generation of digital 
data by Green IS motivates sustainability changes that produce operational efficiencies and 
improvements, maintenance cost and emission reductions, and improved profitability [42]. 
Particularly, Green IS promote the measurement of complex environmental measures in order to 
reduce risk and uncertainty in environmental sustainability decision-making [44]. 
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3. Methodology 

3.1. Focus group 

In order to verify the framework, which was developed using a grounded theory approach in the 
SA banking sector, a focus group was conducted with expert informants. Such a focus group 
provides conclusive evidence from knowledgeable and professional practitioners in the field for 
verification [32]. The focus group approach is consistent with the purpose of interpretivism and 
appropriate for IS research [37] and for testing frameworks [28, 32, 34]. 

To locate experts, Internet searches were done for SA-based sustainability experts, leaders, and 
management. Importantly, no experts that had already participated in the study were invited to the 
focus group. The necessary criteria for an expert were relevant and expert knowledge and 
experience with regards to environmental sustainability and related IS, time, willingness, capacity 
to participate, and effective communication skills [4]. 

During the focus group, the researcher did not participate in the discussions in any way, either 
verbally or non-verbally. He was present only to do the necessary administration, personally thank 
the participants, and perform an observer and note-taker role. The session was moderated entirely 
by a university lecturer who was not involved in any type of sustainability research; this prevented 
any content bias on the part of the moderator. The focus group took place in a private corporate 
boardroom located in Johannesburg, SA during February 2014. 

The expert status of the nine focus group participants was justified in terms of formal qualifications 
and experience. In terms of highest relevant qualification, three had PhDs, two had master’s 
degrees, two had SA professional chartered accountancy registrations, one had a postgraduate 
honours degree, and one did not provide qualification information. All had between 5 and 20 years 
of direct relevant experience, with an average of over 9 years. 

The direct relevant experience was evident in the participants’ occupations, namely a recently 
retired company partner and director and leader for Integrated Reporting, a sustainability 
professional and sustainability reporting standard council member, an IS research professor not 
related to the study in any way, a consultant in sustainability and Integrated Reporting, a consultant 
and advisor to multinational and domestic companies on legal, tax and sustainability compliance, 
governance and risk management, a consultant and author on sustainability and Integrated 
Reporting, an environmental specialist who was also a portfolio planner and environmental analyst, 
a sustainability consultant, who was also an adjunct faculty member at a leading business school 
and advisory committee member on a United Nations sustainability body, and a consultant 
evaluating and promoting the role of business in global sustainable development, who was also a 
researcher, writer, and strategy consultant. 

In addition, the participants were from relevant SA organisations, namely a large and prominent 
auditing firm, a large financial services company, a large university, a large bank, a consulting firm 
providing a variety of environmental legal services, a leading accountancy body, a government 
banking organisation, an independent consultant, and a sustainability strategy and management 
systems company. 

3.2. Member checking 

Member checking is considered one of the most important provisions for a study’s credibility and 
also provides verification of the researcher’s emerging theories and inferences [33]. Member 
checking involves presenting the research findings to key informants to determine whether they can 
recognise their experiences in the findings [18]. The member checking took place during March 
2014. 
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The key informants for the member checking were the original key informants or interviewees 
from the initial framework development. During the initial framework development there was one 
key informant from each sampled organisation except the SA sustainability software vendor that 
had two key informants. The number of people managing what is termed sustainability in these 
organisations was small. Thus, a single high-level key informant from each organisation was 
appropriate. All the key informants were specialist management, senior level management, or 
directors who had the necessary strategic, management, and operational sustainability knowledge. 
The corresponding sampled organisations were the five largest SA corporate banks, a large SA 
retail bank, a SA banking industry body, and a leading SA sustainability software vendor. 

These sampled organisations made up 100% of the corporate banks in the JSE’s top 100 companies 
list by market capitalisation (the JSE is SA’s Johannesburg Stock Exchange and it is the African 
continent’s premier stock exchange) or 70% of all the banking organisations, not just corporate 
banks, in that list or 58% of all the SA registered banking organisations that are under SA control, 
not just corporate banks and not just those on that list. This represented a significant proportion of 
the SA banking sector and of the influence of the sector on the SA economy and natural 
environment. Of all the original interviewees, only one of the corporate banks and the industry 
body did not provide feedback due to work pressures. Furthermore, an additional corporate 
sustainability software vendor was approached for member checking because of its particular 
prominence in the SA market relating to sustainability software. 

4. Research findings 

4.1. Initial framework 

During the initial framework development a high-level concept that emerged from the data was 
environmental sustainability transformation. This was demonstrated by the SA banks that were 
undergoing a process of transformation relating to environmental sustainability, albeit to varying 
degrees. This transformation related to each bank’s own or internal transformation and to the 
transformation of other organisations throughout the economy or external transformation as a result 
of financing and investment by the banks. The dominant type of transformation was a combination 
of economic, environmental, and social, where the environmental competed against both social and 
economic sustainability, of which economic had the highest priority. This equated to a weak form 
of environmental sustainability. Nonetheless, there was also evidence of a strong form of 
environmental sustainability transformation although to a far lesser degree. 

Another high-level concept that emerged from the data was the enabling capability of Green IS, 
which is the intangible characteristic of Green IS that provides the means for environmental 
sustainability. Significantly, there was only evidence of the enabling capability of Green IS and no 
evidence of the transforming capability of Green IS, which is the intangible characteristic of Green 
IS that drives organisational transformation for environmental sustainability. The enabling 
capability of Green IS had six definite aspects and each was a manifestation or evidence of the 
enabling capability of Green IS or a Green IS enabled management function. These aspects were 
business process efficiencies, environmental data management, environmental analysis, 
environmental information disclosure, carbon footprint management, and environmental risk 
management. 

The first aspect, business process efficiencies, was IS that were not explicitly designed for 
environmental sustainability purposes, this aspect was implicitly Green IS because its 
implementations affected environmental sustainability, e.g. IS-enabled automation of paper-based 
processes resulting in decreased resource waste and/or usage. The second aspect, environmental 
data management, was Green IS that enabled the management of organisations’ environmental 
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data, e.g. kilowatt-hours, which were significantly different to the organisations’ financial and 
transactional data. The third aspect, environmental analysis, was Green IS that enabled analysis of 
the effect of business activities on the environment and exposed meaningful patterns, e.g. 
environmental dashboards. The fourth aspect, environmental information disclosure, was Green IS 
that enabled the disclosure of an organisation’s environmental information, e.g. specialised 
environmental reports. 

The fifth aspect, carbon footprint management, was Green IS that enabled the management of an 
organisation’s greenhouse gas (GHG) emissions and was primarily internal in focus. The sixth 
aspect, environmental risk management, was Green IS that enabled the management of the risks to 
a bank arising from financing and investment activities and was primarily external in focus, e.g. 
credit risk and reputational risk. In addition, business process efficiencies, environmental data 
management, environmental analysis, and environmental information disclosure were considered 
lower level aspects, while carbon footprint management and environmental risk management were 
regarded as higher-level aspects because, in many instances, these higher-level aspects subsumed 
the lower level aspects. 

Importantly, there were three concepts that moderated the relationship between the enabling 
capability of Green IS and environmental sustainability transformation, namely Green IS 
integration, environmental data quality, and environmental-financial translation. It was evident that 
a lack of integration of Green IS into organisational systems and processes resulted in the exclusion 
of environmental considerations which negatively affected environmental sustainability. It was also 
evident that environmental data quality had a substantial effect on environmental sustainability 
transformation. In addition, evidence showed that without environmental-financial translation, the 
transformation could not be controlled or managed, which had a material effect on environmental 
sustainability transformation. 

4.2. Focus group 

The aim of the focus group method was to provide conclusive evidence from knowledgeable and 
professional experts in the field for verification of the developed framework. Interaction effects 
were evident during the focus group session, especially in terms of group learning. On several 
occasions, an initial opinion was expressed and as participants joined that particular discussion, the 
initial opinion was developed into a more complete group opinion. Furthermore, initial opinions 
seemed to become more considered, in terms of the overall group discussion, as the discussions 
unfolded and other perspectives, experience, and information were provided. 

The focus group did not result in significant changes to and provided support for the framework’s 
core concepts and their interrelationships. The modifications to the framework as required by the 
focus group related mostly to contextual detail additions to enhance its usefulness for practitioners. 
In addition, there was a terminology change request relating to the enabling capability of Green IS 
aspect called carbon footprint management. The group indicated that ecological footprint 
management provided a more holistic concept for application to all organisations. Therefore, this 
concept’s name was changed to carbon (and ecological) footprint management. Given that carbon 
footprint management is still a primary priority in the banking industry and prevalent in 
comparison to the other ecological footprint items, the term carbon footprint management remains 
central to this aspect. Thus, with confirmation of and without changes to the framework’s core 
concepts and their interrelationships, the framework was verified and was regarded as relevant 
through expert evaluation, which is competent research evidence. 
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4.3. Member checking 

The aim of the member checking was to provide credibility to the study and further verify the 
framework. The member checking provided support for the framework’s core concepts and their 
interrelationships and did not significantly change it. The modifications to the framework as 
required by the members related to more contextual detail to enhance its usefulness for 
practitioners. The main feedback that was received was that the framework would be useful in 
practice for its purpose and that it conceptualised the role of Green IS in the domain. Thus, the 
framework was regarded as credible and the framework’s core concepts and their interrelationships 
were regarded as verified. 

4.4. The verified Green IS management framework 

Following the focus group and member checking below in Figure 1 is the verified Green IS 
management framework. 

Figure 1: The Verified Green IS Management Framework 

5. Conclusion 
The paper has addressed the research problem of an unverified framework. The paper met the 
research objectives and answered the research question. The paper exposed the Green IS 
management framework, both the initial framework and the verified framework. In addition, the 
paper demonstrated the framework’s verification by detailing the focus group method and member 
checking. The achievement of these objectives establishes that the framework successfully captured 
the essential Green IS concepts and interrelationships to be relevant for environmental 
sustainability and that it was trustworthy, credible, relevant, and an original contribution to the 
academic body of knowledge. 
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