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Abstract
Purpose – The UK has legally binding targets to cut carbon emissions as it
transitions to a low carbon economy. However, much of the research on transition
pathways has been carried out on a macro or national level with little research into
how regions, cities or neighbourhoods can enable change. The purpose of this
dissertation is to explore whether systems approaches can be used to investigate
problem situations and enable change to implement the low carbon transition.
Design / methodology / approach – Soft systems methodology (SSM) is used to
investigate a problem situation and develop a framework for research inquiry. Five
interviews were conducted to validate existing research and generate new insights
into how participants think and act.
Findings – SSM is better than a techno-economic approach at capturing the
complexity and actions needed to effectively understand a problem but needs to be
coupled with an effective communications strategy to realise change.
Research limitations / implications – SSM has been iteratively applied during the
course of this exploratory research programme. However, further research is
necessary to ensure validity and generalisability through a larger sample size.
Practical implications – The findings of this study may assist researchers in
applying and benefiting from the rigour and precision of SSM as a methodology to
enable change at a local level when coupled with an effective communications
strategy.
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Originality / value – There appears to be little evidence of the use of SSM
approaches to enabling low carbon transitions at a local level. This dissertation
addresses this deficiency and builds a new framework of Methodology +
Communication (M+C) to understand the situation and take action to enable change.
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Chapter 1. Introduction
This dissertation documents and reports on the research carried out during a three
month period between July and September 2014 on behalf of the Dearne Valley EcoVision, a project that aims to enable the transition of the Dearne Valley into the
lowest carbon region in Europe.
The researcher would like to thank Oliver Coppard of the Dearne Valley Eco Vision
for sponsoring the project and his supervisors, Dr. John Kawalek and Professor
Lenny Koh for their support and guidance during the course of this research.

1.1

Background and Rationale

The challenging macroeconomic environment and the austerity measures undertaken
by the UK government have had an impact on regions across the country. The
Sheffield City Region, made up of the nine local authority areas of Barnsley,
Bassetlaw, Bolsover, Chesterfield, Derbyshire Dales, Doncaster, North East
Derbyshire, Rotherham and Sheffield, published an economic overview (Sheffield
City Region, 2013) outlining its vision for economic growth and setting out
objectives, priorities and work streams to realise its vision in the current
environment.
The overview identified ten priority sectors, including advanced manufacturing,
healthcare technologies, creative and digital industries, logistics, low carbon,
financial and business services, sport, leisure and tourism, construction,
manufacturing, and retail. Of these, low carbon was one of five sectors where the
region was considered to have a competitive advantage or unique selling proposition
(USP).
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The UK government introduced legally binding targets to cut carbon emissions by at
least 80% by 2050 as part of the Climate Change Act, 2008. Its Carbon Plan,
published in 2011 (Department of Energy and Climate Change, 2011) sets out the
policies introduced by the government to meet its commitments, including the Green
Deal to cut energy bills, the Green Investment Bank to attract investment and the
Electricity Market Reform to transform the market and create jobs.
Other countries have also taken action to reduce emissions with Japan setting a goal
of improving its energy efficiency by 30% and Sweden proposing a target of 20%.
However, the UK is the first country to set legally binding targets in a bid to “gain a
long-term competitive advantage” in sectors of the low carbon economy. This can be
viewed from the perspective of commitment strategies in game theory. By enshrining
its vision in law the UK has made a credible commitment and hopes that
organisations will evaluate their options and choose the UK as a destination for
investment and development in preference to countries that do not have an equally
firm view on the low carbon economy.
The Sheffield City Region Local Enterprise Partnership (LEP) created the Low
Carbon Sector Group in 2012 with a mandate to advise the City Region Board on the
development of a low carbon economy. In addition, the LEP set up a number of
projects involving the public and private sector, including the Dearne Valley EcoVision, designed to create a low carbon community in the Dearne Valley. In support
of its objectives, the Dearne Valley Eco Vision team is looking to understand the
economic and commercial opportunities presented by the low carbon sector
including identifying major growth areas, companies that might be willing to invest
in the area, competitors, incentive structures, and forecasts and future scenarios.
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1.2

Aims and objectives

The objective of this study is to explore and understand how a region or city can
support the development of the low carbon sector. The aim is to focus on how
different stakeholders, through their thoughts and actions, create the conditions for
change in a particular region and the following activities will be carried out:


Explore the combination and interplay of factors that could result in
organisations choosing to invest and develop opportunities in the low carbon
sector in the Sheffield City Region and the Dearne Valley.



Apply and evaluate the contribution of systems thinking in enabling change
transitions at a regional or local level.



To develop a systemic framework to assist organisations and regional
development organisations in developing policies for growth.
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Chapter 2. Literature review
2.1

The obligation for the UK to become a low carbon economy

Landsburg (1993, p.3) introduced his book “The armchair economist” with the
words:
Most of economics can be summarized in four words: “People respond to
incentives.” The rest is commentary.
The policy decisions made by government are effectively attempts to design and
deploy incentives in the hope and expectation that rational entities will examine the
framework that has been created, evaluate the benefits and costs, and take actions
that maximise their profit (in a monetary and non-monetary sense). In doing so, their
actions as a whole will contribute towards meeting the targets set by government.

2.2

The transition to a low carbon economy

Foxon (2013) described and analysed a “set of transition pathways”, the change in
energy demand resulting from the actions of people and organisations, that might
happen as the UK moved towards a low carbon future. The term “actors” was used to
refer to economic entities and differentiates between three types of actors;
government actors, market actors such as energy firms and civil society actors like
community and environmental groups when analysing socio-technical systems such
as the energy system.
Foxon argued that while economic thinking has had a dominant influence on policymaking, different analytical frameworks are required to model potential scenarios or
transition pathways that result from the interaction between technological and social
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factors, and the actions taken by actors in this “action space” and suggested the use
of the multi-level perspective (MLP) as a suitable analytical framework to specify
transition pathways.
Raven, Schot and Berkhout (2011) describe the MLP as a “widely adopted
framework for analysing stability, change and transitions in socio-technical systems”
which conceptualises transitions as an outcome emerging from interactions within a
socio-technical system comprising of three levels: niches, regimes and landscapes. In
particular, MLP is widely used to represent transitions in energy systems and low
carbon economies.
These three levels can be thought of as representing an increasing level of ordering.
Niches are “protected spaces” where actors have the ability and freedom to develop
ways of working or routines but are limited in their power to impose these more
widely. Regimes are a collective set of routines that apply across groups of actors,
such as legally binding contracts, cognitive beliefs and capabilities. Landscapes are
the environment, which cannot be affected by actors, and to which they must adapt in
the short term. In the long term, landscapes can be changed through the actions of
actors.
The MLP also incorporates a time dimension, looking at developments over time. In
crude terms, niches correspond to periods of innovation, expressed in years up to a
decade. Regimes persist for decades, while landscapes may exist for centuries,
punctuated by disruptive events that cause rapid change.
Raven et al (2012) note at the outset of their paper that almost all the studies on
socio-technical transitions assume a national setting. This is in line with strategic
literature that countries and regions may derive competitive advantage from specific
10

local conditions. Johnson, Whittington, Scholes, Angwin and Regner (2014, p.266)
review Porter’s Diamond, which suggests that locational advantage can be derived
from the interaction of four components:
1. Factor conditions: the factors of production such as raw materials, land and
labour.
2. Demand conditions: the nature of customers at home. For example,
discerning and demanding customers can lead to the development of products
that lead the world.
3. Related and supporting industries: the clustering of related and supporting
industries that creates regional advantage.
4. Firm strategy, industry structure and rivalry: the choices made by firms
due to particular national beliefs. For example, Germany is a world leader in
engineering due to a strategy of technical excellence pursued by many
companies based there.
However, Raven et al (2012) also note that MLP is criticised, often by economic
geographers, as placing too much emphasis on national level transition and not
enough on analysing the impact of local conditions at a regional, city or
neighbourhood level. As a consequence, they suggest that MLP has difficulty in
explaining why innovation in niches occurs in one place rather than another. As a
consequence, while Foxon (2013) uses MLP to explore transition pathways at a
national level, it seems pragmatic to explore other analytical frameworks, or
choosing to operate more than one to understand the specific circumstances faced by
the Dearne Valley.
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2.3

Strategic responses to government initiatives and
regulations

At a tactical level, a market actor such as an individual SME has to take action based
on its interpretation of the incentives, benefits and costs available in its local action
space within the constraints of its form, capabilities and resources.
Many organisations are based on modernist principles, divided into functional
departments and controlled through hierarchic control mechanisms. Often services
are provided through the interaction of several organisations through partnership and
joint venture arrangements, in a post-modern setting but shackled to modernist
ideals. In particular, very few companies have the capabilities to provide services
across the entire low carbon energy value chain and must partner with others to
provide an integrated capability for project evaluation, financing, construction,
operation, maintenance and decommissioning.
A potential analytical framework that could meet Foxon’s (2013) requirements is
general systems theory, which provides an “intellectually rigorous structure”
(McAuley, Duberly and Johnson, 2007, p.80) to model organisations and how they
interact. However, it has been criticised for being rules based and lacking the
capacity for change.
An alternative framework is that of complex systems theory, where complex
behaviour can arise from a few system rules. Razi and Yehezkeally (2012) describe
how complex systems theory arose from the integration of general systems theory
and cybernetics theory with the science of chaos. However, they note that important
aspects of the theory were discerned in the 17th century by Rene Descartes, and
elucidated in the early 20th century in the field of biology.
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The focus of this approach is a shift from reductionism, decomposing a system into
parts with the hope of reassembling it to understanding the interaction between parts
in a holistic sense. This approach could potentially play a role in understanding how
organisations can better operate in partnership and provide a guiding framework for
SMEs and regional development organisations when carrying out new venture
planning in the low carbon energy industry.
Hughes, Strachan and Gross (2013) have used a systems approach to conceptualise
an actor-based system to develop low carbon scenarios. This involves a constellation
of actors that have strategies and make choices under a rules based system. This
approach, which involves participants, rules, choices and payoffs, could also be
examined using an analytical framework such as game theory, in order to illustrate
and potentially identify strategies that could be pursued by individual entities.
Nilsson, Nilsson, Hildingsson, Stripple and Eikeland (2011) describe how future
studies, also called “energy scenarios” have been used since the 1960s to inform
strategic decision making in the private and public sector. The suggest that the
private sector has successfully operationalised this form of planning by introducing
key business variables into the modelling process in many cases but the public sector
appears to have missed some of the main political and institutional drivers that have
an impact on outcomes. Nilsson et al (2011) suggest that without incorporating these
variables, transition pathways described by academic, business, government and nongovernmental organisations are unlikely to be realised.

2.4

Methods of inquiry: A selective overview

The multiplicity of possible approaches to a specific real world problem suggest that
rather than seeking to find a universally applicable approach, the researcher may
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need to choose an approach that can be used to illuminate a specific context. In
particular, the author’s preferred approach in the course of this dissertation has
moved from taking a predominantly technical and mathematical approach to directed
change to a more nuanced approach that understands and embraces the reality of
politics and human involvement in facilitating and opposing change, which emerges
as a consequence of interaction. This led to an interest in the use of systems thinking
as a means of carrying out the enquiry in this dissertation.
2.4.1

Systems approaches: A taxonomy

Jackson (2003, p.24) suggests a useful way in which to categorise and choose
between systems thinking and systems approaches based on the problem context,
putting forward a taxonomy that he called a System of Systems Model (SOSM).

Simple

Participants
Unitary
Pluralist
Hard systems
thinking

System
dynamics

Systems

Complex

Coercive
Emancipatory
systems
thinking

Postmodern
Soft systems systems
approaches
thinking

Organisational
cybernetics
Complexity
theory

Figure 1: System of Systems Model (SOSM). Adapted from Jackson (2003, p.24)

The SOSM, shown in Figure 1, categorises systems approaches on two axes. The
vertical axis shows progressive developments in systems thinking based on the belief
that systems problems were capable of being ‘solved’, initially through goal seeking
methods, and later through approaches that mathematically modelled probability
distributions and non-predetermined outcomes. These resulted in the development of

14

methodologies such as Operations Research, Systems Analysis and Systems
Engineering.
However, such systems approaches ignored the presence of participants, human
actors with ideas, opinions and interests that had a significant impact on the situation
or assumed that all participants were unitary, in that they had common values, beliefs
and interests and were perfectly aligned in their approach and understanding of how
to reach their agreed goals. The implicit assumption is that these were ‘purposive’
systems, and would, if well designed, meet the goals of the designers.
However, systems that include human beings are ‘purposeful’, in that the people in
the systems can generate their own purposes and goals that may differ or even be
opposed to that of the designer. The views held by people within the system have to
be considered to manage or change purposeful systems and approaches that consider
people within the system are developed on the horizontal axis of the SOSM. Pluralist
participant relationships assume that the people within the system have common
basic interests but different values and beliefs, and change happens through
accommodations and compromises. Coercive relationships assume that people have
differing interests and hold conflicting values and beliefs and that the organisation is
held together through the application of power and forms of coercion to obtain
compliance.
2.4.2

Approaches that generate theory

In order to anchor this literature review, a brief definitional digression is required.
The Oxford English Dictionary defines a theory as a “scheme or system of ideas or
statements held as an explanation or account of a group of facts or phenomena”.
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Westbrook (1995) notes the limitations of traditional scientific research methods in
generating theory when confronted with social science situations. In particular he
notes Miles (1979) frustration with the notion of rigour rather than relevance when
attempting to codify and make sense across different contexts and Mintzberg’s
(1979) assertion that the researcher’s choice is not between theories that are true or
false, but theories that are more or less useful.
Action research, based on models of learning developed by Kurt Lewin, is a research
process where the researcher is a participant in the situation studying the process of
change (Westbrook, 1995). Key ideas espoused by Lewin included the idea of
understanding the total situation rather than a few measurable variables, using
concrete experience to test abstract concepts and the adequacy and immediacy of
feedback processes.
Westbrook (1995) notes Wood-Harper’s (1985) opinion that action research may be
effective in building theory or developing technique. He notes that action research,
given its close relationship to case study research, cannot claim to be rigorous. At the
same time, the fact that the researcher is a participant means action research cannot
claim to be objective. However, its method of working closely with other participants
means that it can gain a “depth of understanding denied to more objective methods”.
Westbrook (1995) goes on to explore the “creative tension” between theory and
practice arguing that concepts of proven true and immutable theory were undermined
as new practices were created that examined theoretical parameters considered
inviolable and found ways of changing them, thus shifting the foundations of the
theory. Theories, under this scenario, were temporary and useful until they were
superseded or overtaken. Theory building was a creative process that supplemented

16

the application of a theoretical framework with the ability to evolve it based on data
and practice, in a manner similar to grounded theory in the social sciences.
2.4.3

Soft Systems Methodology (SSM)

Checkland (1999) recounts how the Department of Systems Engineering at the
University of Lancaster began to develop systems concepts to help “tackle the messy
problems of management”. Their aim was to create a research process where neither
ideas nor practice were dominant. Tentative ideas were used in practice that then
resulted in enriched ideas and so on in what was termed a learning cycle which
eventually developed into Soft Systems Methodology (SSM).
Checkland (1999) goes on to describe how SSM concepts were developed since
1972, beginning with an assumption that problems could be solved by focusing on
design and operation, in effect engineering holistic and systems based solutions
through a process now termed as “hard” systems thinking. However, their practical
experience led them to question and reject the assumptions underlying the “hard”
approach and by 1981 they had developed a seven-stage model, as shown in Figure
2. A key idea underpinning this model was a change from thinking about a problem
that needed solving to a “situation that was considered problematical” (Checkland,
1999, p. A8).
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Figure 2: The conventional seven-stage model of SSM (Checkland, 1990, p.27)

This version of the SSM model is now not used in practice as it gives a misleading
impression of a mechanistic and prescriptive process that must be systematically
followed. Instead, it was replaced by the form shown in Figure 3, depicting an
“organised learning system”.

Figure 3: The inquiring / learning cycle of SSM. (Checkland, 1999, pA9)

Checkland (1990) describes SSM as a methodology rather than method or technique,
and thus inseparable from the user that seeks to apply it. However, it order to know
whether one is indeed applying SSM, he developed a set of Constitutive Rules, a set
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of declarations that elucidated SSM’s epistemology that could be used to debate, but
not prove whether SSM was being used.

2.5

Modelling the cost effectiveness of options

Returning to the underlying purpose of this dissertation, a study of the low carbon
energy industry, The UK government’s Carbon Plan (DECC, 2011, p.12) projects
that the global low carbon market will reach £4 trillion by 2015. The UK
government’s target of cutting emissions by 80% by 2050 will be met through a
system of five year carbon budgets that successively set legally binding limits on
emissions that may be produced in the UK (DECC, 2011, p.3).
DECC (2011, p.16) recognises that “there are huge uncertainties” when attempting to
understand how the UK will reach its 2050 emissions reduction target. Its approach
is described as one of scenario analysis coupled with a cost optimisation model that
supports its budget setting process.
2.5.1

Marginal Abatement Cost (MAC) Curves

The UK government’s requirement that emissions be reduced using the most cost
effective means (DECC, 2011, p.14) had led to the adoption of marginal abatement
cost (MAC) curve analysis in its Carbon Plan. A MAC curve, as shown in Figure 4,
is a useful method of comparing different policies or investment options by “ranking
them in order of cost per tonne of CO2e saved”. Measures with a negative MAC
provide savings to society, which positive MAC measures result in a cost. Options
that would not be feasible on their own merits can become viable as the cost of
carbon is raised.
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Figure 4: Example MAC Curve (DECC, 2011, p2.04)

DECC (2011, p.157) notes that MAC calculations are very sensitive to input
assumptions and projected discount rates. In addition, the method suffers from
limitations including a lack of granularity, the inability to recognise why a seemingly
cost effective measure will not be taken up due to non-financial factors and in its
ability to capture or depict the uncertainty around the cost effectiveness of potential
abatement options, which may mutate as conditions or technology change.
The MAC curve approach is therefore an example of a hard solution to the problem
of cost effectiveness and in theory should provide a simple way for decision makers
to choose what to do. In essence, all the projects that have a saving should be
undertaken. However, as Checkland (1990) discovered, real life get messy when
people are involved in the system.

2.6

Understanding cognition and behaviour

There appears to be very little literature that considers how people make decisions
when confronted with complex problems in the low carbon domain. Marketing
literature talks about buyer behaviour in generic terms. Much practical work, in the
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author’s experience, attempts to apply some form of hard practice, with varying
degrees of success.
In a rather eclectic manner, which however appears to resonate with the action
research principles of applying a range of conceptual models, the researcher came
across the concept of brief cognitive behaviour therapy (BCBT). Epstein, Baucom,
Hunt and La Taillade (2002, p. 191) refer to Baucom et. al’s (1989) identification of
“five types of cognition that may contribute to positive versus negative relationship
functioning:

assumptions,

standards,

selective

perception,

attributions

and

expectancies”.
Assumptions are described as basic beliefs about the nature of relationships.
Standards are beliefs about how they should be. Selective perception is the process of
focusing on a subset of data that justifies one’s beliefs. Attributions are inferences
used to explain other people’s behaviour or events. Expectancies are inferences about
future events and behaviour.
Substituting ‘low carbon’ for ‘relationship’ in the preceding paragraph results in
effectively applying Baucom et. al’s (1989)’s framework of cognition to low carbon
as shown in Figure 5. This framework has been used to inform the qualitative
interview stage described later in this dissertation.
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Figure 5: A model of cognition applied to low carbon. Adapted from Baucom et. al (1989)

2.7

Combining approaches in the literature

Figure 6 below is a summary of the key touch points in the literature that have
informed the researcher’s evolving understanding of the process and limitations of
the inquiring method and action research.
The review of the literature in this field shows that there are complex overlapping
theoretical and practical approaches that would influence behaviour by actors within
the low carbon incentive framework set by the UK government. It seems necessary
to adopt a multi-disciplinary approach, incorporating useful models from different
disciplines to examine the strategic options and choices that Dearne Valley Eco
Vision has to create, nurture and grow a low carbon community in the Dearne
Valley.
The researcher has moved through this literature review from an assumption that
hard approaches were the ‘correct’ ones to use to an appreciation of the messiness of
real world problems. There appears to be a gap in the literature in the assessment of
methods and frameworks that can be used to facilitate transition mechanisms at a
local level. Most published methods are technocratic variants that operate at a macroeconomic or national level. However, there is little evidence that methods that
22

illuminate human activity systems and decision-making have been used to
understand how stakeholders in a specific locality can work to create change that
results in a reduction in carbon.
This has led to the creation of a tentative methodology to be used in the research
process that strongly corresponds to SSM as described by Checkland (1990) coupled
with the idea that SSM is a container or framework for action research approaches
that explores problematical situations incorporating human activity systems. In
addition, the researcher selected a hard approach in the MAC curve analysis and a
behavioural approach in BCBT that may help in exploring conceptual models within
the SSM framework.
The next section in this dissertation will define the methodology used to gather
empirical data and explore how the practice of carrying out the dissertation has in
turn influenced the development of the methodology.
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There appears to be a gap in the
literature when it comes to using soft
systems approaches to study how a
region can enable a low carbon
transition programme
Figure 6: Summary of key literature
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Chapter 3. Methodology
This chapter describes the evolution of the methodology used in this dissertation,
from an initial research purpose based around action research to “solve” a client
problem to an exploratory study that examined a variety of approaches within a
framework based on SSM. In action research, the researcher is required to describe
and justify the methodology and tactics before, during and after their use. The
subsequent sections expand on this classification, while the implications on the
overall research philosophy and epistemology used in this dissertation are critically
reviewed in Chapter 5.

3.1

Methodology before the research:

The researcher began this project proposing an action research approach on the
assumption that researcher and client were seeking to work together to understand
the choices available to the client and select appropriate courses of action. As a
consequence, the researcher expected to draw on multidisciplinary concepts and
models, some of which have been identified in the literature review, to describe,
understand and evaluate the client organisation’s situation and generate appropriate
recommendations.
The proposed project methodology had the following stages:
1. Data collection and analysis: A review of the existing academic and nonacademic literature, reports, frameworks and models on the economic
conditions for the low carbon sector, in particular for the Sheffield City
Region and the Dearne Valley. This included economic assessments
commissioned by the LEPs and councils and relevant research from the
25

Centre for Energy, Environment and Sustainability (CEES) at the University
of Sheffield.
2. System representation: Create a graphical representation of the “web of
interrelated demands and reciprocal expectations between a constellation of
actors” (Hughes et al, 2013) with the objective of illuminating the rules,
choices and payoffs facing actors and predicting possible courses of action
that might be taken.
3. Qualitative interviews: Carry out semi-structured one to one interviews with
representative actors, with a view to having detailed discussions about their
past and potential actions. The emphasis is on obtaining evidence of the
presence (or lack thereof) of rational decision making in response to the
economic low carbon incentives available through rich and detailed
responses.
4. Evaluation and assessment. Each interview will be analysed and coded to
draw out themes and concepts that can be compared and evaluated in relation
to the predictions resulting from the system representation carried out in stage
2.
The epistemological basis of this research was (although this was not apparent to the
researcher at the time) positivist and reductionist in approach. The researcher’s
exposure to complexity theory and the initial literary review led to an expectation
that interactions between actors could be modelled mathematically to create a
taxonomy of actors and relationships in the action space and generate useful insights
by studying their interaction.
At the same time, the researcher was exploring sketchnoting, problem solving
through sketching and visual thinking. This led to sketching a visual representation
26

of potential actors and the action space, drawing on the researcher’s professional
experience and conversations with supervisors, and is shown in Figure 7.

Figure 7: A drawing representing actors in an action space

The underlying assumption was that the problem could be ‘solved’ through the
application of such methods. The researcher’s intention was that the applications of a
systems approach could lead to a focus on the whole rather than the parts. Jackson
(2013) refers to this as a “hope” which is based on the “fact that systems thinking is
holistic rather than reductionist and, at least in the form of critical systems thinking,
does everything possible to encourage creativity”.
The intended form of research was also neither strongly inductive nor deductive in
approach. Rather, it could be considered to be a pragmatic mix of approaches, where
an inductive method is used to observe reality and existing research to create a
systems model, which is then applied to create hypotheses and predict outcomes that
are tested and validated through interviews using a deductive approach.
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3.2

Methodology during the research

Three meetings were held with the client, spaced roughly two weeks apart. The first
was an information gathering session to understand the motivation behind the
project. The client provided an overview of the political and structural landscape
behind the project and suggested a range of documents in the public domain that
might provide background information. In addition, he provided the researcher with
a document that described the Dearne Valley eco-vision project (Dodd, Brown and
Sampson, 2009).
The client explained that he was interested in understanding more about the
opportunities for the low carbon to contribute to jobs and gross value added (GVA)
in the Dearne Valley. He stressed the extent of political interest in enabling change in
the Dearne Valley, with a strong champion in the local MP supported by an
influential network of individuals and organisations with an interest in the region.
However, there was scarce funding and little in the way of resource to support the
project being undertaken by the client. It also became increasingly clear that there
were strong political undertones in the action space, supported by the client’s own
interest in politics and intention to run for office.
The second meeting involved feeding back comments and initial impressions from
the background reading and a discussion around scope. It became clear at this point
that the client’s expectation was to receive a study on the potential for low carbon, in
the sense of a desktop exercise and in the form of a marketing plan or business plan.
For example, he was expecting activities like a SWOT (strengths, weaknesses,
opportunities and threats) analysis but wanted to avoid speaking to individuals or
organisations in the Dearne Valley as another inquiry was planned for early in 2015.
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The researcher insisted on the need for interviews for the purposes of the
dissertation, and a compromise was reached where a desktop study would be carried
out to understand the potential for low carbon in the Dearne Valley while interviews
would be carried out with individuals and organisations in the Sheffield City Region.
The researcher agreed to create a scope following this discussion, which was then
finalised via email. This is shown in Appendix I.
During the intervening period, a conversation with the researcher’s supervisor
pointed the researcher in the direction of soft systems methodology and the work of
Peter Checkland, commenting that sketches such as that shown in Figure 7 were
similar to Checkland’s concept of rich pictures. This led to an investigation of SSM
and the creation of a conceptual model based on the Dearne Valley eco vision
document. This model is shown in Figure 8.
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Figure 8: A conceptual map of low carbon growth in the Dearne Valley (1st attempt)

The third meeting involved the researcher feeding back thoughts from the initial
research and review of material. The author presented the marginal abatement cost
(MAC) curve as a technical solution to evaluate different low carbon projects,
explaining how this could be used to select between competing options and present
the size of the prize, an indication of the value that could be realised. A MAC curve
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methodology could act as the basis of a project matrix, a key component of the
system to create a low carbon economy shown in Figure 8. The researcher went on to
explain that the MAC curve had limitations, and suggested that an action research
programme, with closer interaction between the client and researcher in a
participative process might be an appropriate way to proceed.
The client explained that he saw his role in terms of providing “guidance and links”,
not involvement. He was happy to arrange meetings with individuals and stressed the
importance of the “political message” and suggested that we have meetings or chats
to gauge progress. Given these conditions, the researcher suggested that he continue
to work on the outputs for the client as a deliverable for the project, and start the
process of setting up interviews to collect data.

3.3

Impact on methodology in action during this dissertation

The researcher’s reflections on the interactions with the client and the situation
resonated with the descriptions of real world problems in Checkland (1999). For
example, the client wanted to understand the potential to reduce carbon, create jobs
and GVA growth, and satisfy a range of political and non-political stakeholders.
Checkland (1999, pA6-A7) describes how, when the language of objectives is used
in non-technical field, progress towards one important objective is often at the
expense of the others. For example, jobs and GVA growth could perhaps be achieved
by incentivising a large organisation to move to the location. However, the increased
activity will increase the amount of emissions and carbon as a consequence.
Checkland (1999, pA8) describes a move in thinking then from the idea of “an
‘obvious’ problem which required solution, to that of working with the idea of a
situation which some people, for various reasons, may regard as problematical”. This
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led to the eventual development of a mature SSM as shown in Figure 3. Checkland
(1999, pA16) summarises the components of applying the methodology as follows:
1. Finding out about a problem situation
a. Rich picture building: A graphical representation of the complexity of
human affairs
b. Analyses one, two and three:
i. Analysis one: understanding the stakeholders
ii. Analysis two: understanding the social system in terms of
roles, norms and values
iii. Analysis three: understanding the political dimension
2. Building purposeful activity models
a. Conceptual models: Create a graphical representation of a system to
help structure an exploration of the problem situation. A problem
situation may have several systems that represent different, valid
perspectives of a part of the situation.
b. Root definitions, CATWOE and multi-level thinking: Definitional
statements of the purposeful activity being modelled with the aim of
attaining clarity of thought at different levels.
3. Exploring the situation and taking action
A consideration of the methodological principles outlined in Checkland (1999) and
the observation that they resonated with and described the experiences the researcher
had gone through thus far led to the conclusion that the purpose of this dissertation
had changed from its original intention of conducting an action research with the
client. Instead, there were two foci that resulted from the need to “bring the study to
some form of conclusion”.
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The first, an action oriented approach, was to provide the client with a deliverable
that met his explicit requirements. The second was a sense making approach that
involved the researcher learning by doing SSM by applying it to the process of
carrying out the project and the dissertation.
3.3.1

SSM in action

Checkland (1999, p. 285) notes that a methodology such as SSM is inextricably
bound up with the person who uses it. He developed a set of ‘Constitutive rules’ that
could be used to debate (but not prove) whether a claim that a user was using SSM
was legitimate. It seems appropriate to carry out a comparison between the
constitutive rules and the activities undertaken during this dissertation, in effect using
one of the core techniques of SSM to evaluate whether one is using SSM in a
recursive manner. The comparison analysis is shown in Table 1.
Activity
Real world

Exists?
Yes

Systems thinking world

Partially

Problem situation

Yes

Analyses One, Two, Three Partially

Rich pictures

Yes

Root definitions

Partially

How?
The real world is the problem situation
described by the client, but as the research
progressed began to encompass the research
process and client as well.
The systems thinking world described the
actors in the action space, but did not
include the client and researcher.
The problem situation initially was seen in
the context of the scope agreed with the
client, but changed to the process of inquiry
itself as the research progressed.
A semi-formal inquiry was made into the
roles, social characteristics and political
aspects as captured in Appendix 2, which is
a representation inspired by Figure 1.2 in
Checkland (1999, p.7).
Sketches of the action space and interactions
have been carried out throughout the
process.
A single root definition was created and
used to explore the problem situation but not
modified or critiqued during the limited time
allocated for research.
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CATWOE

Partially

The 5 Es: efficacy, Partially
efficiency, effectiveness,
ethicality, elegance
Conceptual model

Partially

Comparison

Yes

Desirable
changes
Action

and

feasible Yes
Partially

A single CATWOE was created and used to
explore the problem situation but not
modified during the limited time allocated
for research.
A number of presentation and visual
thinking techniques have been applied that
have improved efficacy, effectiveness and
elegance.
A single conceptual model was created and
adapted using data generated from
interviews.
A comparison has been carried out (see
Table 4)
Recommendations have been generated (see
Table 4)
The output from this research, both in the
form of a client deliverable and in the
learning resulting from the use of SSM as a
methodology can be considered as action
that will have an impact on events in the
action space.

Table 1: Comparison between SSM's Constitutive Rules and research activities

The analysis shown in Table 1 suggests that the researcher can fairly claim that SSM
has been used in this dissertation, although he did not set out to use SSM at the
outset. This could be viewed as an example of methodology changing as a
consequence of using, evaluating and modifying it during the course of research.
3.3.2

Exploring explicit and hidden purpose of the project

The explicit purpose of this study (in the researcher’s opinion) involved conducting
research to understand a) the low carbon opportunities in the Dearne Valley, b) how
to leverage them and c) the benefits to the region as shown in Appendix 1. The client
explained that his main purpose was to show local authorities the size of the
opportunity open to them. This statement was captured and used to create a problem
statement as shown in Appendix 2.
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In a later discussion he explained that he saw the form of output from this project as
an examination of options, and evaluation of which ones were current and applicable
and a SWOT analysis, describing this as akin to a marketing plan. Figure 9 depicts
the researcher’s model (in the sense of SSM) of these objectives, which aims to
identify opportunities that will reduce carbon while increasing jobs and GVA that
stakeholders will be willing to support and progress.

Figure 9: Explicit purpose of the project

While the model shown in Figure 9 appears on the surface to be rational and worthy
of study, the researcher’s view is that it hides the fact that the each of the objectives
(as described earlier) are potentially achievable only at the expense at least one of the
others. This is supported by the results of the empirical research described later in
this dissertation.
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The hidden purpose (although described quite openly by the client) is modelled in

Figure 10: Hidden purpose of the project

Figure 10. The underlying situation is heavily politicised, with an individual political
driving force making the case for change. The political vision has been articulated
but requires support in the form of rational analysis that justifies the case for taking
action and spending money in the expectation of obtaining tangible results in the
form of jobs and GVA growth.
The same tension between potentially incompatible objectives is apparent in this
model. A rational justification can be ‘found’ to support virtually any given vision.
One of my bosses used to say, “If the answer is not the one you want, it simply
means you haven’t done the analysis right”.
Warren Buffett, in his Shareholder Letters (Cunningham, 1998) has a wonderful
piece on this hidden purpose, what he terms the institutional imperative, and is
reproduced below:
“ (1) As if governed by Newton's First Law of Motion, an institution will
resist any change in its current direction; (2) Just as work expands to fill
available time, corporate projects or acquisitions will materialize to soak up
available funds; (3) Any business craving of the leader, however foolish, will
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be quickly supported by detailed rate-of-return and strategic studies
prepared by his troops; and (4) The behavior of peer companies, whether
they are expanding, acquiring, setting executive compensation or whatever,
will be mindlessly imitated.
Institutional dynamics, not venality or stupidity, set businesses on these
courses, which are too often misguided.”
3.3.3

Rethinking purpose

Butcher and Clarke (2001) argue that the problems of change that are expressed now
in situations are not new. The complaints aired now are much the same as those aired
in the decades prior and perhaps suggest that the problems are not those of structure
or process, but a deep seated malaise that they term the rational mind-set.
They argue that in many organisations that rational attempts to enable change often
end up frustrating and disempowering the very people they were trying to help. This
is because the proponents of change are trapped in a mind-set that sees politics, in
terms of a “plurality of interests in general and self-interest in particular” as
illegitimate.
They go on to argue that being able to understand and use organisational politics is
central to any significant organisational activity. This chimes with Checkland’s
(1999) requirement that analysis three, the political dimension, is a crucial part of the
SSM. Butcher and Clarke (2001) suggest that organisations can be thought of as
“collections of competing and mutual interest groups” and politics is the “process
through which differing perspectives are reconciled”.
This perspective enabled the researcher to understand the client’s point of view on a
different level. Instead of taking the view that the client wanted to solve a problem, a
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better understanding is obtained by taking the view that the client sees the output
from this project as a part of the steps he is taking to position the case for change in
the Dearne Valley in an attempt to come to an accommodation between stakeholders
that satisfies the explicit and implicit purpose of his larger project and within the
context of his own goals and political considerations.

3.4

Methodology underpinning the collection of empirical
research data

The researcher selected a flexible research design involving a series of qualitative
research interviews as an appropriate method of data collection to explore the
problematical situation, or action space. The initial discussions, literature review and
methodological review had resulted in the creation of a conceptual model that
depicted a potential system that could create a low carbon economy in the Dearne
Valley, as shown in Figure 8.
This model was to be used as a basis for carrying out unstructured interviews with
stakeholders that could address the second component of the system; the recruitment
of stakeholders, champions, supporters and mentors.
An unstructured interview was deemed appropriate as it met at least three of the
circumstances described by King (1994, p. 16-17) referred to in Robson (2002,
p.271). The study focused on the meaning of low carbon to the participants.
Individual historical accounts were obtained, as participants were asked about their
experience with low carbon projects. Finally, the purpose of the interviews was to
carry out exploratory work to inform questions that might be asked at an inquiry
scheduled to be carried out in the New Year.
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A distinction was made between what participants said they did, and what they
thought or felt. An adapted brief cognitive behavioural (BCB) model was used to
steer the discussion as shown in Figure 11 and Figure 12. The visual representation
of the questions, rather than the more traditional linear text format was a conscious
use of visual thinking techniques.

Figure 11: Questions about what the participant had done

Figure 12: Questions about the participant’s thoughts and feelings
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3.5

Methodology after the research

This dissertation documents the researcher’s process of applying SSM while learning
about it. It provides an opportunity to test and learn elements of the methodology and
begin to understand and apply its constituent elements. The researcher has applied
many of the components of the methodology, sometimes more by luck than active
planning. For example using sketches to understand the problem space happened to
be the same idea as rich pictures in SSM, completing the first step of the
methodology. Other elements, such as using conceptual models to structure an
exploration of the situation have been used in a planned manner, although without
the dexterity and deftness of phraseology that can only come through practice.
The researcher’s conclusions on methodology are that the inquiring/learning cycle of
Figure 3 has provided a sophisticated and robust way for the researcher to investigate
a complex social and political action space and assisted the researcher in “gradually
managing to shed the blinkered thinking” Checkland (1999, pA11) that comes from
automatically assuming the world is rational and problems can be solved. SSM has
been useful to the researched, but as Checkland (1999) reminds us he wrote in
Checkland (1972), no methodology can be proven to be useful, as if one were
successful in applying it, one cannot tell whether another would have delivered better
results. Conversely, if one were unsuccessful in applying it, one cannot tell whether
the failure was due to one’s own incompetence in applying the methodology.
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Chapter 4. Empirical Research
and Findings
4.1

Interviews and data collection

The intention of this process was to carry out five interviews with a representative set
of private sector firms. These would include three with a representative small,
medium and large organisation, and two with companies that supplier a low carbon
service and a low carbon product.
A number of interviews were also scheduled with other stakeholders holding various
positions in public sector who were involved to a greater or lesser extent with the
Dearne Valley and low carbon. The client contacted these, and the researcher’s
intention was to carry out interviews with them as if they were the set of firms and
use these opportunities to pilot and refine the interview method.
Due to time constraints within the three-month period, a total of six interviews were
carried out but none with the target list of companies. Of these six, one was curtailed
due to the interviewee’s time constraints and yielded little data. However, the
remaining five interviews provided a rich set of data and helped refine the original
conceptual model that had been created from a review of documentary sources,
providing a range of perspectives as shown in Table 2.
Interviewee
Economist

Marketing specialist
Business
development

Perspective and contribution
Information and views on the analysis, data, reports and
modelling approach used by the public sector to evaluate
projects.
Views on the challenges experienced in selecting and
communicating with stakeholders and enabling change.
The methods and challenges involved in attracting and
retaining businesses and pursuing opportunities.
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Fundraising
finance
Business
representation

and A financial perspective on desirable projects.
Views from business and industry.

Table 2: Interviewees, their perspective and contribution

Each meeting was set up through an initial email sent by the client that introduced
the researcher and the work being carried out and requested an interview and
followed up by the researcher to arrange a time and place to meet. This met the
proposed requirements for ethics governing obtaining informed consent.
Each participant was briefed at the start of the interview on the background to the
project using a presentation. They were informed that the purpose of the meeting was
to explore and test the conceptual model created by the researcher using the BCB
framework. The first part of the interview involved questions and answers that
elicited responses on what their current experience was with low carbon projects.
The researcher took notes during each interview but did not intend for these to be
transcribed. Instead the analytical framework was based around explicitly
constructing statements with the participant answering each of the points shown in
Figure 12 during the second part of the interview and comparing the statements made
by different participants to the conceptual model to elicit “perceptions about the
situation” (Checkland, 1999, p.43).

4.2

Analysis and interpretation of the data

Robson (2002, p.290) refers to Kvale’s (1996, Ch 10) observation that it is too late to
ask how to analyse reams of data, especially when one has neither the time nor the
resources necessary, after the interviewing is done. Kvale argues that the researcher
must consider how to conduct the interviews so that their “meaning can be analysed
in a coherent and creative way” and ask how they can get what they want to know
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from the interviews to extend their knowledge of the phenomena they are
investigating.
Robson (2002, p.457) reviews the approaches taken by researchers in analysing
qualitative data and refers to Teach’s (1990 p.58) four basic groupings of:
a. the characteristics of language;
b. the discovery of regularities;
c. the comprehension of the meaning of text or action; and
d. reflection
Robson (2002, p.457) also refers to Crabtree and Miller (1992) typology that ranges
from quasi statistical to immersion approaches and suggests that the main feature of
both classification approaches is a “progression from more to less structured and
formal”, with the less formal approaches resistant to systematization of their
approaches. Arguably, these rely more on interpretation, and the researcher’s
creative and intuitive approach.
Robson (2002, p. 459) goes on to argue that the “central requirement in qualitative
analysis is clear thinking on the part of the analyst”. This resonates with Checkland’s
(1999, p.42) contention that models are a means to have a “well-structured and
coherent debate” and suggests the comparison between models can be carried out in
four ways: informal discussion, formal questioning, scenario writing and real world
models.
The researcher’s view is that an appropriate method of analysing the interview data
collected during the period of this study is through a reflective and immersive study
of the qualitative data coupled with a quasi-formal comparative interrogation of the
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data against the conceptual models developed during the methodological stage of this
dissertation. The complexity of the social processes being investigated in this study
suggest that an iterative process of enquiry, progressing from less formal and
reflective to more structured and goal oriented is more appropriate than the converse
approach when faced with a poorly understood problematical situation.

If this

research continues beyond the initial three-month period and the six pilot interviews,
this approach is likely to provide valuable insights that will aid the construction of a
further structured inquiry.

4.3

Content analysis

The researcher collated the statements made by the interviewees using the five
categories of Assumptions, Standards, Selective Perception / Data, Attributes and
Expectancies shown in Figure 12 as shown in Appendix 3. This resulted in 99
statements that the interviewees agreed during the course of the interview as
accurately representing the points they were making. The following sections will
examine the data against each of the categories qualitatively and in detail based on
these statements and the researcher’s notes during the interviews. The key supporting
statements are cross-referenced using a simple alpha-numerical key as shown in
Appendix 3, which can be used to locate the relevant statements. Any personal
identification data has been removed.
4.3.1

Assumptions

This section of the interview aimed to understand and draw out the basic beliefs that
underpinned the participant’s actions and engagement with their work and the low
carbon sector.
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A dominant theme that emerged from discussions with interviewees that had a
connection with the public sector (five out of the six interviewees) was the extent to
which political considerations affected and influenced their priorities and actions. In
particular, when asked to express concepts that they considered basic beliefs about
low carbon, a theme that was repeatedly expressed was that of “jobs and GVA
growth” (A6, A12, A24).
This appeared to be the test that would be applied to assess any proposition that was
put to political and non-political decision makers. The question of “how will this
impact jobs and GVA growth?” was a key one to answer for the participants. The
participants with a responsibility for economic analysis described an approach called
“additionality analysis”, which quantified the additional GVA and jobs that would
result from macro-economic policy measures, but qualified their statements by
saying that the quantitative methodology applied was contentious and needed
additional data.
A participant expressed the view that the low carbon sector could lead to private
sector jobs growth (A11), which in turn would contribute to GVA growth, while
another suggested that there was a need to “maximise the opportunities for low
carbon” (A25). A moderating view suggested that low carbon, instead of being a
sector in its own right, was an “enabling factor” with “construction encompassing
low carbon” (A7, A9).
It appeared from the interviews that low carbon as a concept was not well defined in
the minds of the participants with a link to the public sector. Instead, it was an
opportunity, among others, that had the potential to contribute towards jobs and
GVA growth and three out of the six participants appeared to suggest that it would
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assessed as good or bad in terms of whether it contributed to that goal. Only one
participant strongly suggested that low carbon was intrinsically good.
Only one of the participants had a strong business link, and defined the low carbon
agenda in substantially different terms to that expressed by the other participants.
The focus in this definition was the concept of sustainability, which was “not just
ecological but about the long term” (A1). This participant argued that “to develop,
business and community needs to be sustainable” (A2) and pointed out that
communities already do number of things that are considered low carbon, such as
recycling and energy efficiency (A4). The participant also alluded to success in the
region with schools, which had joined in the “eco-vision” (A3) and were active
participants in the low carbon agenda.
A final point of view was expressed by a participant who described results, “business
sense”, an “alignment of interests” and a clear understanding of tangible and
intangible benefits as important factors in progressing a low carbon agenda (A18,
A19, A20, A21).
The researcher’s conclusion from these interview findings is that low carbon is a
poorly defined concept, and is interpreted by stakeholders through the lens of their
priorities. It was also clear that there were differences over whether low carbon
existed as an independent sector in its own right, or emerged as a consequence of
changes in other sectors, such as greener construction methods, or was subsumed
into larger holistic concepts, such as sustainability. This also raised questions about
the validity of the attempt to precisely formulate or determine a relationship between
low carbon and outputs such as jobs and GVA growth.
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4.3.2

Standards

This section of the interview aimed to understand and draw out what the participants
felt “should be”, i.e., their basic beliefs about how the system around them should
operate.
Participants when presented with this question expressed a range of views. One of
the participants, with a business development mandate, was emphatic about what
“should” be, making statements such as the region “should be low carbon”, we
“should attract low carbon businesses”, we “should transform and innovate existing
industries” and we “should provide an environment” (B24, B25, B26, B27).
Another participant suggested that what “should be” was led by what could be
funded. There were no set standards that related to assumptions. Instead, the plans
and cases for change were targeted documents that aimed to extract funding from
relevant sources. In addition, although there were ambitions in areas such as the
Dearne Valley to become a low carbon community, the sector was not “strong in
bidding for infrastructure” (B11, B12, B13, B14).
This view resonated with the views of another participant who said that the loss of
the traditional coal, glass and steel economy and the consequent loss of jobs could
not be filled by the public sector and it was necessary to move to a balanced and
more diversified economy (B7, B8).
The standards underpinning this macroeconomic and fundraising approach to change
were offset by the active approach of another participant, who took the view that
action was necessary to “deliver something on the ground” and “badge up something
for a quick win”.

Simply talking and planning would not deliver change, but
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creating the right incentives for an anchor tenant could result in initial success
leading to more tenants and a reinforcing cycle of success (B18, B19, B20, B21).
The importance of taking a long-term view was emphasised by the remaining
participant who argued that a purely financial outlook and short-term bias, with the
very best companies only looking out three years, would not work. The participant
argued that there as a “job to do in changing mind-sets” and helping organisations
realise that a higher price sometimes needed to be paid to create value for all (B1,
B2, B3, B4).
This section of the interviews showed that there were a very wide range of standards
held by participants, from beliefs that were expressed in idealistic terms, to a
pragmatic focus on following the money, or delivering a successful project quickly
to a measured long term view that suggested changing mind-sets and attitudes was a
necessary part of change. This plurality of opinions might be expected as a natural
part of human activity systems, and accommodating these standards in a way that all
the participants are engaged is likely to pose a challenge to facilitators and
implementers of change.
4.3.3

Selective perception / Data

This section of the interview aimed to understand and draw out the data sets that
underpinned the participant’s actions and engagement with their work and the low
carbon sector. The overt purpose of this question was to ask the participants to
describe the basis on which they had developed their beliefs and standards. The
underlying purpose, however, was to test whether the participants had focused on a
subset of data that justified their beliefs through a process of selective perception, in
effect taking the converse path from belief to data rather than from data to belief.
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Two of the five interviewees pointed to economic analyses, economic plans and
jobs/GVA data as the data sources underpinning their beliefs and standards (C6, C7,
C11). During the interviews it emerged that “expert” consultancies carried out the
analysis under commission by public sector entities. The participants had access to
the results, but not necessarily to the underlying data. There was an implication that
it was better to show that one had “taken advice” from experts than internally
generated research or insight that could later be interrogated or critiqued.
They also noted that data was used in a relative manner, with national evaluations
(C15), internal data when available (C14), and references (C12) and extensions of
existing projects (C13) used to construct the case for change.”
Two of the participants noted that “opinions and experience over time” (C19) and
“talking to business representatives and others about trends” (C25) affected the way
in which they formed their opinions. This, in a sense, was primary data filtered
through the particular lens of the participant, who were both interested in
communicating with stakeholders and developing relationships.
The remaining participant pointed to anecdotal and visual evidence of change that
had taken place in the last twenty years (C1, C2). The Sheffield City Region had
seen marked change from a smog bedevilled industrial area to a cleaner and greener
mix of businesses. However, the participant stressed that some changes had been
heavily incentivised, for example with the early installation of solar panels that a
particular large site would never have carried out without a substantial subsidy.
The interesting theme that emerged from this section of the interview was the level to
which intangible data sources, such as experience, observation and conversation
helped construct the beliefs and standards that the participants held. The interviewer
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was left with the strong conviction that the policy implications of ‘hard’ data were
inseparable from the ‘experts’ that provided it; the data was good because it was
provided by impartial experts, not because it had been judged by the recipient to be
good in itself. In a sense, it was as much about who was doing the studies and what
that meant for the larger change story than the data and results produced by the
studies.
4.3.4

Attributes

This section of the interview aimed to understand and draw out the attributions or
inferences the participants used to explain the current state of low carbon in the
Sheffield City Region.
One of the participants explained that there was a high degree of biomass heating in
particular council buildings, although did not know why that was the case, and
speculated that the area in question had historically been associated with energy from
coal and possessed council owned forests that provided the supply of fuel (D6, D7,
D8). Although this situation could not be explored further in the interview, it could
act as a means of testing the factor conditions in the region, based on Porter’s
diamond (Johnson et. al. 2014).
One of the participants suggested that the current situation was a result of the “sum
of views” balanced by “independent experience and judgement” (D13, D14). A
number of views had been sought and obtained, and the “ambition of local partners,
public and private” (D12) had contributed towards creating the current situation. This
chimed with the views of another participant who suggested that the “way in which
businesses looked at things had changed” and that businesses and communities had a
part to play.
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This “social group” experienced was critiqued by a participant, who suggested that
all too often the contribution of stakeholders were to “give opinions and do nothing”
and suggested the important thing to do was be practical and decide what to deliver.
With “no money and no people” one would struggle to deliver (D22, D20, D21).
The remaining participant stressed that “perception issues can stick for a while” and
strong leadership and vision, resources, lots of money and clear priorities. While
these were forward looking statements, the idea of “strong leadership” was expressed
as being important in the development of the AMRC, where a successful transition
had taken place over the last ten years (D24, D25, D26).
The theme that emerged from this section of the interviews was that the current
situation had arisen not as the culmination of a planned endeavour begun at some
time in the past, but as a consequence of actions, both successful and unsuccessful,
over time by various stakeholders. However, the actions taken were influenced by
the vision and leadership in place in the region, again buttressing the importance of
the political framework (in the sense of a plurality of interests rather than formal
government) in the particular region.
4.3.5

Expectancies

This section of the interview aimed to understand and draw out the expectancies or
inferences the participants used to predict the future state of low carbon in the
Sheffield City Region.
One participant expressed the view that the focus of stakeholders in the region would
be on the election. For the first time in the UK, the date of the next general election
was fixed and as a consequence this would “alter the field as [stakeholder groups]
geared up for announcements” (E11, E12).

In particular, this would create
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“opportunities to shape policy” at a local and national level, including putting
forward the argument that city level working had delivered results and should
continue (E13). The implication of this view was that proponents of low carbon
would need to position themselves appropriately.
Another participant argued that if they would rather attract a company to their region
that provided jobs and GVA growth, regardless of the low carbon implications (E8).
This chimed with another participant’s observation that the various local authorities
comprising the city regions had differing views on the importance of low carbon, and
there were complex political dynamics and even opposition to projects that lowered
carbon without demonstrating a business benefit (E18, E19, E20).
One of the participants argued that the key was getting resources like transport
services in place to attract low carbon businesses and suggested that areas were
already losing opportunities because the infrastructure was not in place (E1). This
was buttressed by the view of the remaining participant who argued that “AMP fires
confidence” and “industry grows in clusters”, and expressed the view that the
challenge was maintaining inclusive growth (E22, E25, E26).
The theme that emerged from this section of the interview was that much action will
still be driven by short-term considerations; the election, the next funding round, the
dominant political opinion. Success would breed success, resulting in clusters of
growth attracted by investment in infrastructure. There was little expectation that
things would change in any other way than they always had, and one participant
expressed the “hope that the whole SCR region will become more competitive and
grow the economy”.
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4.4

Summary of empirical findings

The small number of interviews carried out by the researcher resulted in a wide and
rich range of views, with astonishing diversity in such a small sample. It was clear
that there was a “plurality of interests” and reinforced in researcher’s mind Butcher
and Clarke (2001) suggestion that organisations can be thought of as “collections of
competing and mutual interest groups” and politics is the “process through which
differing perspectives are reconciled”.
The researcher had continually tested the conceptual model underlying the research.
The primary modification that resulted from the interviews was the importance of
communication as a means to reconcile the differing perspectives held by
stakeholders. The modified form of the model is shown in Figure 13 incorporating a
‘communication plan’ element.

Figure 13: Revised conceptual model describing the transition to a low carbon economy

The implication of the empirical findings in this research is that the differing
interests of stakeholders are likely to vary to the same extent in larger samples.
Change agents seeking to enable a low carbon transition must consider how they will
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“reconcile differing perspectives”, but on a larger scale, and design the
communication systems they will deploy at an early stage in the process.
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Chapter 5. Theorisation and
critical reflection
5.1

Research philosophy

Saunders, Lewis and Thornhill (2009, p. 107-108) define research philosophy as a
“term that relates to the development of knowledge and the nature of that
knowledge”.

They go on to argue that the researcher’s view of the relationship

between “knowledge and the process” by which it is created will influence the choice
of research philosophy that is adopted and that the researcher must, in making the
case for using a particular approach, examine and challenge the underlying
assumptions behind their approach.
The experience of this dissertation for the researcher has been a journey through
research philosophies that, at various stages, first made explicit and then challenged
the assumptions made by the researcher and progressively illuminated the next stage
and suggested an approach in the research process. As the research progressed the
problem the researcher started with became increasingly less significant than the
process of working on the problem, as the method of enquiry turned in on itself.
The ontological position held by the researcher, in terms of his views on the nature of
reality, has been constructed through social processes that had three main constituent
parts: culture and values, education and training, and experiential learning. The
researcher’s education and training has been in scientific, engineering and generally
positivist fields for the majority of his career, chosen through perceived necessity
rather than intrinsic desire. However, the researcher’s innate interest and experiential
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learning has tended towards the subjective areas of knowledge, including literature
and history.
Saunders et. al. (2009) discuss only these two aspects of ontology, in terms of reality
being objective or subjective. In the researcher’s view this division reflects dominant
Western thinking. However, they do not consider situations that are both objective
and subjective, or neither objective nor subjective and appear to suggest that the
major debates (Saunders et. al, 2009, p.111) revolve around the differences in
definition between the two concepts, rather than their reconciliation or denial, which
in the researcher’s mind are also important elements and linked to the culture and
values of his Eastern upbringing, which incorporate aspects of critical realism.
As a consequence, the researcher views the ontological position taken during this
dissertation more in terms of a continuum rather than a choice between the objective
and subjective positions. The dissertation started with an expectation that an
objective study of the problem would yield a solution that would be useful to the
client. As the study progressed, the researcher increasingly used subjective
approaches to understand the problematical situation, rather than the problem. At the
end of the study, the researcher expects to deliver a solution to the client based on
objectivism, while being aware, through the subjective components employed in the
enquiry, of the limitations of that solution. The final position taken by the researcher
is then both objective and subjective, with the presentation to any interested third
party made in terms of which approach they find convenient given their own
ontological position.
The epistemological position taken by the researcher, in terms of what constitutes
acceptable knowledge, hinges around the concept of data and the level of truth
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embedded in the data. Once again, the researcher’s trained position is objective and
fact based. The presentation of the MAC curve as a means to objectively compare
and choose between carbon mitigation options stems from the need for quantitative
expressions of alternatives. However, the limitations of such approaches emerge
quickly, first through the understanding that the models have parameters such as
discount rates that represent only a single future trajectory rather than the multitude
of possible futures, and next through the reaction of stakeholders when the answer
from the model is not the one they want.
The limitation of the researcher’s trained epistemological position has therefore, in
his professional career, been tempered with a large element of pragmatism, which
has also influenced the approach taken during this dissertation. The researcher has
explored routes to gather data that are interesting and could prove useful, from
statistical data on emissions, to interviews structured around a cognitive behaviour
model, with the aim of integrating the various approaches into a study comprising
mixed methods that are internally congruent and mutually supportive.
Finally, the axiological position taken by the researcher, in terms of the role of values
in the research process, once again spans the continuum between value-free
objectivism and value laden, value bound or value based approaches. The position is
probably pragmatic, although the researcher is conscious that any selection by the
researcher of his own perceived position is likely to be subject to his own biases. The
researcher’s preferred approach is to present a position to the recipient of the
research findings that uses their axiological position to translate the findings. Using a
linguistic metaphor, the researcher would like to communicate with the recipient
using his or her language, rather than the researcher’s own native tongue.

57

5.2

Research approach and the development of theory

The research approach followed by the researcher has been primarily inductive,
meeting the tests noted by Cresswell (2002) in Saunders et. al. (2009, p. 127) such as
a lack of literature and existing theory around low carbon transitions at a local or
regional level based on an understanding of purposeful human activity systems, the
importance of the context to the specific circumstances in the Sheffield City Region
and the underlying objective of understanding rather than describing the
problematical situation.
The initial conceptual model shown in Figure 8 described the researcher’s
interpretation of the transition pathway outlined in the work commissioned by the
client and presented in the Dearne Valley Eco-Vision. The components of this model
were expressed in terms of the Dearne, but could arguably be applied to any change
effort involving stakeholders and multiple competing projects. The one unique
feature of the model was the need for an oversight committee identified in the
documentation.
The researcher had to develop the capability to view the model not as a
representation of the real world, but as an intellectual construct or holon (Checkland,
1999, p. 137) used to explore the activity in the real world. The comparison between
this construct and the real world was carried out through interviews, in the quasiformal way described in the previous chapter.
The core components of the model were validated through these interviews. The
need for strong leadership and vision expressed by a number of participants mirrored
the need for a “credible, enshrined strategic commitment”. The politics of the
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situation, especially in the need to be visible and relevant, required proponents of the
project to ensure that it was “embedded in policy and strategy”. The two final
components, interested stakeholders and feasible projects were mutually supporting,
as successful or desirable projects would encourage the recruitment of stakeholders.
The need for funding to create the environment to enable the low carbon transition
was described by participants, but not the need for an oversight committee that
would select projects. However, the need for communication about the project, and
especially visible collateral was strongly expressed by one participant.
The comparison between the conceptual model created by the researcher and the real
world as expressed by the participants resulted in the revised model of Figure 13,
which eliminated the oversight committee and added a communications plan. In
addition, the original conceptual model omitted the Weltanschauungen and this was
rectified in the later model.

5.3

Developing a new framework: Methodology +
Communication (M+C)

The previous sections in this chapter evaluate research philosophies and approaches
used in this dissertation. The researcher sees SSM as a rigorous yet flexible
methodology that allows the use of innovative and complementary methods and
techniques to explore the problem space. In particular, SSM is described using the
scholarly precision that is essential when developing theory.
The main limitation of SSM, in the author’s opinion, is that it does not sufficiently
address how the results of applying the methodology can then be used to enable
action. The act of taking action in a problem situation requires the researcher or
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agent of change to communicate with other participants and influence their
behaviour. This is a critical part of consultancy in the ‘real world’.
The tools and techniques used in SSM, such as rich pictures and conceptual models,
have inherent limitations when used for communication rather than problem
exploration. Cameron (2008) suggests that they should be seen only by the author,
claiming that one could “risk being seen as eccentric or worse” if they are used in
reports for individuals that do not know about the method.
It seems clear that the best methodology possible is of little use if its conclusions and
recommendations cannot be communicated in a way that results in action to improve
the situation. The researcher would argue both from practical experience and the
specific insights gained during the course of this research that a new framework is
required for consulting that gives equal importance to the process of communication
as it does to methodology.
It could be suggested that consultants focus on communication at the expense of
methodology and academics focus on methodology at the expense of
communication. A reconciliation of these two approaches will result in a rigorous
approach to a problem situation that also facilitates action.
Figure 14 shows an example of how the action research process can be represented in
a way that uses the concepts that are inseparable from SSM, such as conceptual
models and SSM, with a design and presentation that can meet the needs of
individuals that do not have an understanding of the methodology.
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Figure 14: A communication framework

The researcher believes that the Methodology + Communication (M+C) framework
described in this section could transform the way in which change is enabled, by
marrying the precision and rigor of action research methodology with robust design
and presentation principles that support effective communication and influence
behaviour.
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Chapter 6. Conclusion and
Recommendations
This concluding chapter looks at the researcher’s experience of the project and the
learning outcomes that should influence how future work is conducted.
A recurring theme throughout this dissertation has been the iterative nature of the
process of inquiry. A progressive cycle of planning and acting feeds back and
modifies the approach in the light of new knowledge and insights.
Table 3 shows an evaluation of the objectives stated at the outset of the dissertation
and the extent to which they have been achieved.
Objective
Explore the combination
and interplay of factors
that could result in
organisations choosing to
invest and develop
opportunities in the low
carbon sector in the
Sheffield City Region and
the Dearne Valley.
Apply and evaluate the
contribution of systems
thinking in enabling
change transitions at a
regional or local level.
To develop a systemic
framework to assist
organisations and regional
development
organisations in
developing policies for
growth.

Achieved? How?
Partially
A combination of desktop research and
interviews has helped to demonstrate the
range of views and factors that
organisations must consider when
choosing to invest and develop
opportunities. The research has also shown
how individuals tasked with attracting new
businesses frame their thoughts and
actions and provided a series of
recommendations (see Table 4)
Yes
The use of systems approaches has helped
validate and improve the way in which the
Dearne Valley can enable change.

Yes

The process of change is complex and the
research has shown that SSM is capable of
capturing and helping change agents to
effectively explore the problem situation
or action space. The importance of
effective communication in enabling
behaviour change has been identified and
elaborated on in a new framework.

Table 3: Comparison of objectives and results
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The theoretical framework expressed by the model leads to a number of conclusions
and recommendations as expressed in Table 4.
Activity /
Theoretical
framework
Create a credible,
enshrined
strategic
commitment

Exists or How is it done?
not in
real
situation
Yes
Strong
leadership from
a political
supporter

Embed the vision
in policy and
strategy

Yes

Recruitment of
stakeholders,
champions,
supporters &
mentors

Yes

Eco-Vision
Project matrix

Partial

Communications
plan

Partial

How is it
judged?

Comments /
Recommendations

Acceptance
or resistance
to merit of
the proposals

There is a strong
vision for the
Dearne Valley that
should be
communicated
References to
Tangible
The Dearne Valley
the Dearne
progress
appears to have
Valley in
towards
less support than
Sheffield City
objectives
other policies and
Region Business
needs to work to be
plan
visible and relevant
Communication Visible swell Better coordination
and liaison with of supportive and engagement of
project office
opinion and
multiple
and ongoing
invested
stakeholders is
projects /parties stakeholders
required to promote
action and not just
opinion
A list of projects Expected
Maintain a strong
that in the
“additionality project matrix to
region that may ” from the
act both as
affect the
projects in
evidence of
Dearne Valley,
terms of jobs completed projects
but are not
and GVA
and as an incentive
specifically
for stakeholders to
targeted at the
commit investment.
outcomes
This needs business
needed in the
case preparation
Dearne Valley
expertise, which
must be developed
or retained to
support project
development.
Face to face
“Mindshare” The need for
communication amongst
marketing
stakeholders
communications
and
expertise that must
population
be developed or
retained to support
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project
development was
emphasised
strongly and should
be considered for
the future.
Table 4: Recommendations arising from the research

The researcher would suggest that these recommendations are suitable for not just
the Dearne Valley, but any significant project that aims to recruit members around a
common vision. The Dearne Valley team in particular would benefit from
consolidating its resources and acquiring the capabilities to fully deliver the activities
described in the framework in Table 4 as the project is progressed.
Checkland (1999, p. 45) notes that the activity of carrying out work for a client to
explore a problematical situation, in terms of an intervention can itself be seen as
problematical. The researcher experienced this during the process of the project,
attempting to reconcile the needs and expectations with the client, with his own
perceived needs and requirements of a dissertation, along with a personal drive to do
‘interesting’ work.
Checkland (1999, p.142) describes a resonant situation in a project involving the
Civil Service, which describes the conflict or tension between the SSM aim of
intervening in and improving the situation and the client’s requirements. In this case,
Checkland concludes the final report that was delivered was unsatisfactory from the
researcher’s point of view but was the product that the client wanted and that, with
hindsight, the flaws in the study lay in its narrow terms of reference and the inability
to expand them to include a systems study.
There are two critical points that the researcher has reflected on in the course of this
section:
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1. Could better design and preparation have resulted in a ‘better’ study?
2. Could the researcher have served the client’s needs better by using a different
methodology?
The researcher’s view on the first point is that experience gained by doing can be
informed by descriptions but is “very much richer” (Checkland, 1999, p. 148) than
any written account. Learning takes place in a cycle, and the researcher’s first
implementation of SSM in a study is bound to have limitations and errors resulting
from unfamiliarity and erroneous comprehension. However, with practice and
application, one would expect the frequency and impact of such errors to diminish
and the researcher believes that he can be satisfied with the current progress during
this dissertation given the constraints and limitations of time.
The second point is harder to dismiss, as the researcher is led to the conclusion that
the use of SSM alongside the other approaches described in this dissertation was not
driven by the client’s requirements as much as the researcher’s interests and
exposure to academic concepts. However, the researcher can argue that the value of
holistic approaches such as SSM are that they aim to explore the client’s needs, not
just their requirements, and therefore, if allowed to proceed, are likely to result in a
better accommodation of the plurality of interests that characterise a problematical
situation.
The researcher has found that SSM is a useful tool in approaching change in the real
world, and has expanded his perspective from a functionalist approach, using
positivist reasoning and technical processes to solve problems to an interpretavist
approach that sees approaches to human activity systems in terms of an
accommodation, rather than a solution. This is a richer and more flexible cognitive
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framework and the researcher’s view is the use of SSM in his future work will, in
Checkland’s (1999, p. 302) words, “be akin to that of the cavalry in nineteenth
century war: it can add a certain tone to what might otherwise be a vulgar brawl”.
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