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Abstract
Research has shown that sustainability is a critical issue for organizations. There are many dimensions to this concept, notably economic, social and environmental sustainability. When considering
development of Information Systems, it is necessary to take these factors into account. However, although developers wish to deliver a package of sustainable benefits, the values that these benefits represent to different stakeholder groups will vary. Approaches will be needed that can provide support
to resolve divergent and conflicting requirements within a transformation process, and help to surface
contextual understandings of sustainable performance. Poorly-designed systems lead to work activity
that is less than optimal, and thus fails to achieve a level of excellence in performance that is a significant prerequisite for competitiveness and economic sustainability. This paper introduces an investigation into understanding of a socio-technical systems framework that could function as a trigger for
sustainability development where a suitable agenda already exists within an organization. Preliminary
results, and their limitations, are discussed and a tentative agenda for further research is presented.
Keywords: Socio-technical systems, Sustainability, Organizational Information Systems, Stakeholder
engagement, Exploratory study.

1

Introduction

Research has acknowledged that it is critical for companies to address sustainability issues if they are
to survive and thrive in the long-term (Checkland, 2004: Porter and Kramer, 2006; Martens and Carvalho, 2016). The term ‘sustainability’ is often associated in public consciousness with policies to conserve the Earth’s resources and avoid polluting the physical environment. Indeed, a number of regulations addressing environmental sustainability do exist to constrain what businesses can do or must do
(Haigh and Griffiths, 2008; Stowell, 2013). However, it is important in an organizational context to go
beyond narrow views and embrace wider dimensions of sustainability.
For many stakeholders, the most important of these dimensions is economic. When an organization
draws up its accounts and balances receipts from its activities against payments made, a positive balance is needed at least in the long-term. Without this, the survival of the organization is threatened, as
are the incomes of most of its various stakeholders. It is for this reason that traditional business reporting systems have been restricted to financial statements. However, interest has grown in promoting a
wider brief for reporting mechanisms. For example, Elkington (1998) pointed out that conventional
accounting systems report only on the financial health of organizations and suggested that evaluation
of sustainability requires a wider framework, encompassing three dimensions that he labelled the ‘Triple Bottom Line’ of social, environmental (or ecological) and financial factors. Magee et al., (2013),
going further, suggest an engaged approach to sustainability assessment, encompassing domains of
economics, ecology, politics and culture. According to Perrini and Tencati (2006), a sustainabilityoriented company is fully aware of its responsibilities towards different stakeholder groups, and adopts
methods and tools that allow it to improve its social and ecological performance. The statutory bases
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of Corporate Governance have also begun to give greater emphasis to social responsibility, e.g. in the
UK, the Companies Act 2006 was supplemented with 2013 requirements for quoted companies to report on environmental matters (including the impact of the company’s business on the environment,
company employees, and social and community issues (Dept. Business, Innovation & Skills, 2012).
Any innovative development will be undertaken with a view to delivering a package of benefits to the
company. However, the values that these benefits represent to different stakeholder groups will vary.
It can be challenging to resolve divergent and conflicting requirements within a transformation process
towards more sustainable business practices. In the context of Information Systems Development, designers, ‘users’ and managers may hold different perspectives on sustainability and/or assessments of
its relevance (Baskerville, et al, 2016). One possible way to manage the multiplicity of stakeholders’
views is supported by a socio-technical systems (STS) approach, focusing on reciprocal relationships
between human actors and the technologies with which they engage in the workplace. STS approaches
are concerned with harnessing human and technical aspects of organizational structures/processes in
order to achieve a holistic optimization (Emery, 1982; Mumford, 2003; Welch et al., 2016).
Early work in STS research focused on finding ways to improve the experience of workers, allowing
them more autonomy and focusing on work design. A set of ST principles were developed from multidisciplinary sources by members of the Tavistock Institute (Cherns, 1987; Emery, 2000). These included design of work tasks to be meaningful to those who performed them, and formation of working
groups with responsible autonomy over their actions. In more recent times, however, greater emphasis
has been placed on achievement of operational excellence through design of harmonious, self-healing
processes (Duggan, 2011). Mohr and van Amelsvoort (2016, p.2) define contemporary ST theory to
comprise: ‘The participative, multidisciplinary study and improvement of how jobs, single organizations, networks, and ecosystems function internally and in relation to their environmental context, with
a special focus on the mutual interactions of the entity’s … value-creation processes …’. STS theory
recognizes that organizations can be viewed as dynamic, open systems interacting across their boundaries within wider environments or contexts. In this sense, society itself, and most of its sub-structures,
constitute intricate ST systems, comprised of interactions among people finding usefulness in artefacts
(Bednar and Welch, 2007).
Some researchers have suggested that an STS approach requires attention to a technical sub-system
and a social sub-system, and the interactions between them (Bostram et al., 2009). A focus on separation of social or technical factors is problematic, however. Contextual dependencies inherent in a ST
system mean that interactions among all elements within that system contribute to shaping the whole,
just as the system is changed by any element changing or leaving it. The whole forms, in effect, a Purposeful Activity System (Checkland, 1999). If we isolate sub-systems for analysis, e.g. task-structurepeople-technology (Leavitt, 1965, cited in Seidel et al., 2013) we risk failing to recognize the dynamic
of interactions among these factors which creates the conditions for (un)successful organizational performance. Overlooking this dynamic, and focusing on the optimization of social or technical aspects of
a system in isolation, can increase not only the number of unpredictable, unintended consequences and
relationships, but the extent to which those relationships are destructive for the performance of the
system (Mumford, 2006). For these reasons, contemporary STS theory emphasises an open-systems
approach as more appropriate. STS theory thus extends ST theory.
As capability is embedded in people, it follows that an effective work system will be one designed as a
ST whole, in which employees are expected to employ their skills and make efforts to explore and
solve problems. When staff members commit to pursuing work excellence, then it is an important corollary that organizations provide favourable working conditions to recognize this, and enable employees to derive satisfaction from their engagement. It follows that human sustainability is dependent on
social sustainability within a Purposeful Activity System. To be able to survive and thrive in a social
and cultural space, an organized human activity system must also have economic sustainability. This,
in turn, is intertwined with its wider social environment, and in harmony with the physical environment, which must be organized to promote environmental sustainability. Application of STS principles, while necessary, is insufficient in itself to promote development of economic, social or environmental sustainability. In order to produce a system that is experienced as useful by organizational ac-
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tors, we argue that it is necessary to promote a process of co-creation for and by the actors themselves,
supported by ST tools and techniques (Bednar and Welch, 2008; Bednar, et al., 2014). In this way,
unique, tacit understandings of contextual dependencies can be helped to surface and made available
to inform sustainable design.
In this paper, we discuss an investigation into the potential of STS-based techniques to act as a trigger
for sustainable development, where such an agenda already exists within a company. We report some
results of an exploratory study using a set of socio-technical tools and techniques (Bednar and Sadok,
2015) to investigate how companies approach sustainability. Based on this study, we then discuss a
potential research agenda aimed at developing a ST framework for sustainability that will integrate
relevant metrics for implementation of sustainable work practices in an organization.
In the next section of the paper, we discuss aspects of sustainability in IS research, in order to clarify
our aims. We then consider organizations as Purposeful Human Activity Systems, and suggest ST approaches to address sustainability. The paper then goes on to report some results from our exploratory
study involving 34 companies in the UK, in order to identify sustainability issues. In the final section,
limitations of the study are discussed, together with plans to set up a future research agenda.

2

Dimensions of sustainability in an IS context

In relation to environmental sustainability, there has been a focus on the potential of IS to empower
environmental initiatives, such as energy efficiency (Watson, et al., 2010) and management of compliance with normative, cultural-cognitive, and legislative pressures (Butler, 2011). Elliot (2011) suggests that the imperatives of an environmental agenda require IT-enabled, business transformation to
address ongoing uncertainties. Erek et al., (2009) explore the environmental impact of IS activities and
progress towards sustainability through interviews with a number of senior managers, in an effort to
establish scope for further research. However, sustainability is a broader issue than this, covering a
range of dimensions that leaders need to consider. A need for IS evaluation to incorporate social and
environmental, as well as economic factors has been supported by Piotrowicz and Cuthbertson (2009).
Meppem and Bourke (1999) suggest that there is a need for researchers to reconsider the way in which
sustainability is conceptualised, since much of the discourse to date had focused on discipline-based
exercises, fragmented and insulated from the real-world complexity of problems. They call for a
communicative turn in which more pragmatic change strategies might be developed.
The contribution of IS to development and implementation of sustainability principles could be a fertile area for IS researchers, since few papers have so far addressed this topic (Melville 2010). In particular, Baskerville et al., (2016) have highlighted problems with the current conception of Green IS
research, and have suggested new design principles to guide the development of an IS for environmental sustainability. They argue, for example, that identification of relevant stakeholders and understanding of their interactions with an artefact are crucial to match IS designs to the constraints and affordances of their environment. Seidel et al., (2013) have identified four functional affordances created through IS that are required to perform environmentally sustainable work practices. Two of these
they term reflective disclosure and information democratization. These require a sensemaking process
(see Weick et al., 2005) that enables active participation of individuals across different levels of an
organization in identification, understanding and assessment of sustainability issues and their potential
impact on work practices. Opening up such functional affordances could provide a vehicle for open
discussion and inclusive dialog about sustainability themes (Seidel et al., 2013).
Economic sustainability appears to be a straightforward target, at least within a business agenda. However, questions arise regarding the conflicting interests of differing stakeholder groups and the means
by which these are to be resolved in order to promote sustainable prosperity (Lindblom, 1959). The
question of how to promote social sustainability remains more problematic. It has been suggested that
organizational, social sustainability focuses on employees and includes a favourable working environment that promotes equal opportunities and provides democratic processes and responsible govern-
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ance structures (Elkington, 1998). We suggest that economic sustainability, in the long-term, will depend upon achievement of social sustainability so that the contextual understandings of all engaged
actors within the organizational system can be surfaced and harnessed for the benefit of all.
Taking these considerations into account, the task of designing, managing and maintaining an effective business IS with regard to the three sustainability dimensions can be seen to be challenging one.
Sustainability is a complex issue with many dimensions and perspectives, reflecting interests of stakeholders. Such complexity induces a lack of common understanding of how sustainability is defined or
what metrics are relevant to assess sustainability initiatives. There is, therefore, a need to search for
approaches that recognise and address multiple stakeholders and their dynamic relationships within an
organisational problem space. We argue in this paper that ST paradigm offers a set of tools and techniques to support engaged stockholders in their creation of a useful and sustainable work systems.

3

A socio-technical approach

Sustainability is a complex and multidimensional concept involving different stakeholders’ perspectives. One of the many challenges associated with sustainability assessment is the relevance of metrics.
Taking a socio-technical systems (STS) approach as theoretical underpinning, we propose to develop a
framework to address and assess sustainability practices within business organizations. Such a framework could support in-depth analyses of relationships between business competitiveness or/and survival and sustainability practices. Additionally, it could provide support for companies to explore potential to incorporate future sustainability practices, involving changes in work systems design.
It is widely recognised that IS are complex ST systems (Lyytinen and Newman 2008; Mumford 2000;
De Michelis, 2016) and that ST change perspectives are beneficial in supporting design of useful and
usable work systems (Mumford, 2006; Welch and Sadok, 2016). Clearly, when we look at IS as organized activity involving interaction between individual human beings, we can view these from a holistic perspective as Purposeful Activity Systems (Checkland, 1999). The application of systems approaches has potential to evaluate sustainability outcomes from an organizational perspective (Melville, 2010). If we want a system to continue, survive and even thrive it needs to have human sustainability. If people are to volunteer their efforts to explore and solve problems and to want to pursue work
excellence, they also need to be able to maintain their health, enjoy their work and get satisfaction of
their efforts. As we are talking about ‘organized activity’ the human dimension is dependent on social
sustainability. To survive in a social and cultural space, organized human activity must also have economic sustainability. This in turn is intertwined with the physical environment, which need to have
environmental sustainability. If IS evaluation requires attention to all these dimensions, then it is vital
that approaches to IS (co)creation should reflect them too. Recognition of these imperatives can be
found in the ST theory, which puts forward evidence of the relevance of contextual analysis. Thus,
emphasis is placed on human and technical dependencies in the context of an evolving organizational
environment.
A wide range of ST methods have been developed and implemented (Avison and Fitzgerald, 2006).
Particularly, In Effective Technical and Human Implementation of Computer-supported Systems
(ETHICS) analysts have support mechanisms and descriptions with advice, comments and examples
for over twenty different but related analyses (Mumford, 2003). ETHICS has been applied in many
companies in Europe and the United States to provide support to problem solving and change process
management. A major contribution of ETHICS is that it incorporates several stakeholder analyses and
also explores different types of participation and empowerment, which allows reflection over engagement and involves stakeholders in their own definition of desirable change practices and system
boundaries. The Soft System Methodology (SSM) by Checkland (1999) is used for modelling Purposeful Human Activity Systems through exploration, sensemaking and definition of multiple views
of problem situations. The SSM is supported by multitude of concepts and techniques such as CATWOE technique (Customers, Actors, Transformation process, Worldview, Owners, Environmental
constraints), mind mapping and rich pictures to engage in a deep understanding of how a particular
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actors attribute meanings to their perceived world and how the purposes assigned to the IS are perceived to be “truly” relevant within this world (Checkland and Poulter, 2006). These techniques are
deployed to support the participation of all stakeholders in complex problem situations such as identification of relationships in the network subject of change and exploration of the impact of change on
existing relationships according to multiple perspectives. Baxter and Sommerville (2011) propose a
framework for ST systems engineering. This combines ST systems design approaches to systems engineering and improves the communication and interaction between system development and organizational change teams by means of two types of activities: sensitization and awareness and constructive engagement. The former activities aim to enhance awareness of system stakeholders about ST
issues that have the potential to influence significantly the design and use of the system. The latter activity deals with the application of ST system design methods to problem definition, solution construction and evaluation of the deployed system.
It follows that the implementation of ST principles is expected to create the conditions for job enrichment, to support development of goodwill from the different communities of practice. Thus, constructive conversation and interaction between different stakeholders provides opportunities to promote
high levels of effectiveness and performance. Such principles provide a propitious background to implement or change work practices that improve sustainability. However, participation at all levels in
work system design is an important ST principle that is not always realised (or realisable) in practice
(Mumford and Henshall, 1979). The use of ST methods in professional practice continues to pose a
number of challenges and is not always adequately supported. Limitations to participation may be
damaging to the usefulness of any designed system, because the contextually-dependent understandings of unique individuals will be lost in the design process. Individuals must be empowered to join in
co-creation of their system, surfacing their contextual understandings and participating fully in ownership and control of their project (Friis, 1991; Bednar, 2000).

4

An exploratory study

The focus of our main study will be to explore current practices relating to social, economic and environmental sustainability from a STS perspective, in order to provide valuable data for reflection in this
research. In this exploratory study, we have conducted a preliminary survey that will serve to classify
companies according to a ST framework for sustainability. Such a framework could be used to test the
main premise set up in this paper, which is that the adoption of an STS approach could function as a
trigger for development of sustainability practices, where such an agenda exists among stakeholders in
the company.
This preliminary survey was designed to address some aspects of the background to organizational
sustainability practice. An in-depth investigation of actual practice will form the focus of later stages
in our research. The current survey was conducted via structured interviews based on a common questionnaire. The survey population consisted of small to medium-sized businesses (SMEs) in the Portsmouth locality. The 34 companies who responded were drawn from a variety of sectors, including
manufacturing industry, services and retail. Company size varied from 7 to 215 employees. The research took place during the first half of 2016. In total, we collected and analysed 98 questionnaires (3
employees interviewed in each of 32 companies and only one employee in the remaining two). In
some companies the interviewees were junior, senior, or experienced managers or officers, while in
other companies it might be the business owner. The questionnaire included three sections to assess
existing sustainability practices. This material provides a vehicle for reflection and dialogue in this
research, to discuss potential for future sustainability practices.
The first topic of our exploration is related to economic sustainability. In particular, the questions investigate the possibilities of taking initiatives or making financial decisions, as well as flexibility in
using resources. In fact, the complexity of the real world means that from day to day an employee
needs to deal with exception handling to overcome contextual deviations. This is why engaged actors
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need professional skills, ability, willingness and empowerment to make appropriate decisions as part
of their job activities (Brown and Duguid, 1991; Duggan, 2011; Bednar and Welch, 2016). However,
it is not always the case that organizational practices allow or support contextual adaptation and flexibility by managerial delegation of professional decision making. Without adaptation to context, any
work activity will become less than optimal, and thus fail to achieve that level of excellence that is a
significant prerequisite for competitiveness and economic sustainability (Welch, et al., 2016).
Regarding social sustainability, the survey contained questions dealing with the ways in which work
practices support development of competences. This could be through formal training, or by other
means such as collaboration with local communities and neighboring businesses. These dimensions
are necessary to retain employees long-term, to support loyalty and development of high quality performance and excellence in work practices. The last topic of the questionnaire explores the contribution that daily work practices make towards environmental sustainability. In other words, the extent to
which environmental sustainability is integrated into work practices, or what tasks and responsibilities
are directly related to the sustainability?
Our findings reveal three main trends related to the three areas of sustainability. First, there is a lack of
empowerment of individuals when it comes to financial decisions and resources management. As noted in figure 1, although involvement in financial decisions is significant, there is little scope for initiative in managing an individual budget.

Figure 1.

Questions relating to economic sustainability.

It was clear from the interviews that the vast majority of staff did not experience much managerial enthusiasm for supporting employees to make decisions and to use their own judgment. This result is
coherent with previous management studies stipulating that financial decisions are among the most
centralized decisions in organizations.
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Figure 2.

Questions relating to social sustainability.

Secondly, there is a lack of sustained investment in developing competencies required to enable an
organization to exploit its available resources effectively. The mentoring and training effort in the interviewed companies is limited to informing employees or providing guidelines and procedures about
how to execute the job. Interestingly, most of our interviewees said that their jobs did not provide
them with opportunities to develop awareness and understanding of the relationships between their
company and its local environment. In order for a company to thrive, it is important that it should have
positive relationships with local communities and businesses. Moreover, this form of isolation from
the local environment hinders a deep and systemic understanding of how to sustain a business in the
longer term, and how it is to cope in an evolving economic and social climate.

Figure 3.

Questions relating to environmental sustainability.

Thirdly, there appears to be a lack of support for development of environmentally sustainable everyday work practices within the sample surveyed. Environmental sustainability activities are rather seen
as an add-on to work practices than an intertwined aspect of their design. In Figure 3, almost 80% of
the respondents said that doing their job does not require specific environmental requirements. This
explains why more than 87% of our interviewees said that they are not required to prioritise environmentally- friendly activities. Another aspect of environmental sustainability relates to providing train-
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ing and enhancing awareness to understand and discuss ecological issues and impact of business activities. Almost three-quarters of subjects answered that they do not get any form of support in this respect. For those who answered positively to environmental sustainability questions, we noticed that
they were describing simple activities of recycling and energy-saving, rather than considering environmental impact as an integrated, core part of work system design. Those activities mentioned tend to
be those encouraged by regulative pressures and standardisation organizations.

5

Agenda for Further Research

Our tentative research agenda focuses on informing design of ST systems for sustainable development
and includes perspectives on methods and reasoning about the sustainable impact of designed work
systems. The exploratory study in this research has generated valuable experience and feedback on
usefulness of STS perspectives to address and incorporate sustainability principles into work systems.
Preliminary results suggest that there may be potential for SME’s to derive benefit by incorporating
STS principles more pro-actively within their sustainable development practices. We believe that
adoption of STS principles can create and enact the conditions for effective design and management of
sustainable work systems, of which IS are one essential aspect. However, it will be important to enlarge the sample of companies to provide better ground in which to test the validity of the main premise of this research.
One of the main limitations of this study is the lack of specific metrics on sustainability practice and it
is difficult to devise a survey instrument to cover all aspects. A further interpretation of collected data
according to company size or activity sector is also desirable. We propose to expand upon the questions explored in our preliminary work, and to embark on a series of in-depth interviews with selected
respondents in order to explore their practices. The research agenda will then be pursued via case
study work, to explore the potential impact of STS tools on sustainability practice in firms where such
an agenda is already embraced.
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