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Abstract

The understanding that humans are bounded in their rationality has been proven to manifest in
complex decision making as a result of a limit in the amount of information available, the
cognitive limitations of the mind and the amount of time available in which to make a decision.
Because of this, humans have been known to appeal to heuristics and the rules of thumb
(termed &atisficingd when making decisions, resulting in biased probability judgments and not
maximizing expected utility. Corporate application of bounded rationality is still very limited.
This study builds on and advances the study and application of bounded rationality in corporate
environments, using climate change response as a reaklife situation, and in a circular fashion
help explain some of the debates and paradoxes that agitate researchers from the climate
change community. Using a mixed methods comparative case study of two organisationsd
responses to climate change, the study theorises that competitive market forces and the ability
of organisations to learn from other organisations limits the levels of &atisficingbin strategic
decision making. Instead, the limited amount of information and the fear of the unknown cause
organizations to approach the subject cautiously. A tactical interpretive climate change response

framework emerges.

Key words : climate change response framework, bounded rationality, behavioural finance,
behavioural economics, behavioural strategy, decision making, multi-criteria decision analysis

(MCDA) heuristics and biases, satisficing



Thesis Roadmap

This thesis reports a journey from initial research design through to iterative analysis and finally
theory building. It is divi ded into two parts with Part | dealing with an introduction to the thesis,

the research problem and research objectives as well as the literature review.

Chapter 1 gives an overview of the climate change challenge in general; its relevance to South

Africa as a jurisdiction and most importantly its importance to corporate South Africa. The

chapter also introduced the two theoretical underpinnings used in this thesis, i.e. multi -criteria

decision aid and decision making and bounded rationality. The Literature review is covered in
chapters 3, 4and 5. Chapter 3 describes the climate change
business. The risks and opportunities presented by climate change are discussed followed by

some of the key drivers that are motivating com panies to respond to climate change. Chapters

4 and 5 describe the key theories that are used to construct the climate change response
framework. The influence of bounded rationality to industrial organisations and its impact in

strategic decision making are emphasised. Multi-criteria decision aid theories and their

relevance in solving multi-criteria decision problems are presented in chapter 5.

Part 1l deals with the research design, research methods, research findings and reporting,

analysis, theory building, conclusions recommendations and a look at further study areas.
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1. Introduction

1.1  Overview of the Study

Climate change response decisions that solve the twin problem of responding to the risks posed
while simultaneously providing maximum value for an organisation hold tremendous worth.

Decision making in response to climate change challenges is being complicated by a number of
factors, including the heterogeneous nature of stakeholders and the associated diversity of their
vested interests; the need for concerted effort globally, thus requiring cooperation while still

competing; the length of the cause-effect-mitigation-results cycle (spans many decades and
generations); the multiplicity and often conflicting objectives ; the limited scientific and social
understanding of the ecological phenomenon at play; and the uncertainty of mitigation and/or

adaptation results and outcomes. Most busineses face the daunting challenge of being
champions of sustainable economic development as called for by the King Ill, the Global
Reporting Initiative (GRI), Principles of Responsible Investing and other corporate governance
standards. The fact that the impacts of climate change can potentially undermine business
progress and economic sustainability calls for methodologies and tools that allow for calculated

and well thought through responses and investment choices.

Decision making involving a world-wide phenomenon such as climate change draws in
considerations for interdependencies within society (governments, communities, businesses,
individuals and the whole of humanity) and organisational structures, systems, policies and
processes, which are often marred by a multitude of risks and uncertainties. Climate change
response presents problems and challenges with an assortment of diverse and often conflicting
objectives in an organisation (Raymond & Brown, 2011). Often these objectives cannot be
represented or measured in monetary units alone. Executives in organisations are faced with
judgments that cannot be reduced to indubitable financial numbers. There is no single solution
to such problems, instead multiple objectives have to be met and optimised before a solution
can be arrived at (Jagannathan & Meier, 2002). When a decision problem concerns multiple
objectives, captured by multiple attributes or criteria, the choices become complex as do the
consequences and implications. To effectively arrive at an optimal solution, decision making
frameworks and tools are required. In this study, the decision making model de veloped caters

for the following:

13



The interconnectedness of climate change response systems (society and business)
Climate change dependency on national and international policies

The presence of multiple objectives and their trade -offs

= =A =4 =

The difficult task of characterising risks and uncertainties

In the study, decision science valuation methodologies are used to derive information about
business executive® values through deliberate processes that help them assess tradeoffs
among multiple criteria. The ultimate goal of the study is to have executives state their
preferred response options to climate change challenges and ultimately arrive at a set of
implementable solutions, while recognising that these options do differ along a spectrum of
relevant parameters and dimensions, thus suggesting that trade-offs must be made when

choosing the most appropriate response strategy.

In his study of the net present value (NPV) model as a decision model, Magni (2009) concluded
that decision makers in real life use a subjectively determined hurdle rate as opposed to the
computed opportunity cost of capital to make investment choices, in order to cater for context -
specific and project-specific aspirations. Jagannathan and Meier (2002) and McDonald (2000)
reached similar conclusions that by using hurdle rates, companies take into account key
aspects of the behavioural and organizational contexts in which investment decisions occur.
Magni (2009) postulated that actual strategic choice behaviours use the hurdle-rate heuristic as
a satisficing strategy (Simon, 1955), allowing decision makers to not confine themselves to
equivalent-risk alternatives. Instead, the behaviourally based models of decision making allow
executives to have adequate regard for constraints in time, knowledge, computational
capacities that humans face (Gigerenzer, 2006), or strategic and expiring investment decisions
where first mover advantages or compliance and/or regulatory and social justifications might
have commitment, reputational or other value s, rather than monetary. These findings suggest
that there is merit in making strategic decisions along the bounded -unbounded rationality
dichotomy, thus bringing together th e normative and the behavioural-based models of decision

making.

Multi-criteria decision analysis allows decision makers to choose among, prioritise and generate

the most feasible menu of acceptable investment choices and levels based on a multiplicity of

14



criteria (Steuer & Na, 2003). The solution derived is generally a set of points on a surface, in up
to k& dimensions (where k is the number of objectives), that all fit a predetermined definition of

an optimum, commonly referred to as Pareto Optimality (Pareto, 1906).

This study utilises the analytical hierarchy process (AHP) method of multi-criteria decision
analysis to solve the climate change challenge The climate change problem is a continuous
one, with mathematical models including decision variables, constraints and multiple objective
functions (environmental, economic and social). For example, trading off environmental impacts
against economic impacts is a challenge for all climate change response strategies for both
businesses and the government (Raymond & Brown, 2011). Similarly, some social repercussions
have to be forgone in favour of tackling climate change issues. These and several other trade-
off scenarios comprise the multitude of parameters and objectives that any climate change

response strategy must address.

1.2  Overview of Multi  -criteria Decision Analysis

Recent research and practical work in the decision sciences has focused on ways to help
structure and improve the process by which people make environmental risk and resource
management decisions (Arvai & Gregory, 2003; Failing et a/., 2004; Trousdale & Gregory, 2004,
Hostmann, 2005; Gregory et al., 2006; Arvai et al., 2007). Dissatisfaction with classical theory
and attempts to replace the basic model of the rational man with alternative decision models
are not new. Papers written by Herbert Simons as early as the 1950s have inspired the notion
that the procedural aspects, as well as the contexts of decision making in complex
environments, are as important as the decisions reached (Simon, 1955; Simon, 1956). Much of
this research has been inspired by work stemming from the psychology and economics fields
and more recently finance, which propose that for many unfamiliar and complex de cision
contexts, decision makersdpreferences and preference orders are not well formed. For example,
it is not always possible to estimate the values of all upcoming investments options and choices
or assign probability distributions to how they will arise (Jagannathan & Meier, 2002). Instead
the preferences are constructed, refined and revealed based on how they process certain cues

that may be apparent or implicit, iteratively (Arvai et al., 2007; Magni, 2009).
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Recent interest in the modelling process, as well as the substance, stems from the observation
that decision makers are not equally capable of analysing a situation, even when presented with
exact same information (Gigerenzer, 2006). There is also a large variation in the hurdle rates of
companies within the same sector facing similar systematics risks. The difference in the
economic success of two companies operating within the same industry and geographic
boundaries, with comparable financial and other resources, is attributed to these issues. Agency
theory, cost of financing, decision makersévalues and predispositions towards risk determine
the course of action by specific entities, which is consistent with the bounded rationality

approach suggested by Simon (1955).

Another complexity brought about by the climate change challenge is that satisfying the three
overarching objectives of environmental, economic and social dimensions violates an accepted
normative economics and finance standard, termed value additivity. Magni (2009) showed that
the net present value of a portfolio of independent projects does not equal the net present
value of the individual projects represented therein. This is commonly referred to in the
behavioural economics and finance literature as mental accounting (Soman, 2001; Thaler,

1999), which brings about a bias known as framing effects (Kahneman & Tversky, 2000).

The overall goal of multi-objective optimisation is to identify the optimal alternative within a set.

The manner in which a decision maker addresses trade-offs is a key part of the process. The
main question to be asked repeatedly as the iterations proceed is, how much of one objective
(e.g. reputational risks from climate change) is the company willing to give up to obtain higher

levels of achievement of another objective (e.g. profitability) ? Trade-offs, however, are highly
subjective. Experiments and research in the fields of bounded rationality (Simon, 1955;
Rubenstein, 1998), behavioural finance (Flyvbjerg er al/, 2009, 2005; Klein, 2010) and
behavioural economics and behavioural strategy (Lovallo et a/., 2007, Baghai et a/., 2009;
Lovallo & Sibony, 2010) have revealed a plethora of universal human biases, such as loss
aversion, over-optimism, anchoring, framing, and mental accounting, that can negatively affect

such types of strategic decisions.
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1.3 The Concept of Bounded Rationality

Before Simon (1955), it was commonly believed that humans came to optimal decisions in a
rational manner, based on the information provided. The rational man theory suggest that
decisions are arrived at by taking data that is accessible, weighing the pros and cons and using
cognition to arrive at the best possible outcome. Butler (1991: 43-44) described the rational
mo de |l s uc ci nc tTheyovemlspicture présented by thé rational model is of active,
highly alert decision makers, clear about their objectives, who search until they are in command
of a great deal of information and who are knowledgeable about possible solutions, who are
then in a position to choose the best course of action which then proceeds to be authorized and

implemented. Decision making is a sequence of steps which, if followed, should lead to the best

solution; that is, to action whi cThe imppcatiomoftaie s

statement is that decisions that can be made algorithmically, as by a computer, are rational.

The rational model presumes that problems recur frequently and that solutions for problems do
already exist. Simon (1955) argued that making decisions using such a paradigm was too
onerous cognitively as there was too much information available. Instead, he argued that
humans make choices basal more on heuristics, cutting the available information down to a

more manageable level and choosing which information to utilise - termed &atisficingd from
the merger of the two words &atisfydband &ufficed This expresses the fact that decision makers
seek satisfactory rather than optimal solutions (Simon, 1996). Simon (1955) also emphasized
the difference between substantive rationality (concerned with the result or goal) and

procedural rationality (concerned with the process by which the result is o btained).

The understanding that humans are bounded in many dimensions, particularly in their
rationality, self-control and self-interest (Evensky, 2005; Ashraf ef a/, 2005; Kahneman &
Tversky 1979a) has been proven in many everyday applications. Bounded rationality manifests
in complex decision making as a result of a limit to the amount of information available, the
cognitive limitations of the mind and the amount of time available in which to make a decision.
Because of this, humans have been known to appeal to heuristics and rules of thumb when

making decisions, particularly in complex decision problems, resulting in biased probability

judgments and not maximizihge x pect ed ut i | i tpaperidédtifiedl severdl dtigdiesl 9 9 6

and areas where humans have been shown to appeal to heuristics and biases, including:
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mistaking random data for patterned data ; making insufficient adjustments in the face of new
information; exhibiting overconfidence in forecasting; making judgments or estimations of the
probability of some random event; placing different values on opportunities depending on how
they are framed; placing different value on confirming versus disconfirming evidence relative to
initial judgments; using irrelevant, out-dated or more vivid information ; under-using or ignoring
relevant information; making wrong causality inferences; maintaining the status quo;
misapplying statistical dependence and independence failing to discount for the future

regularly; making sub-optimal decisions in the face of complexity, etc.

Increased interest in the behavioural-based approaches to finance and economics has been
stimulated by the accumulation of evidence that people have cognitive limitations, causing them
to make seemingly irrational decisions in certain critical areas (Brekke & JohanssonStenman,
2008). In a boundedly rational model some information is missing totally, some information is
not quite what it should be, and there could even be a surplus of certain types of information,
i.e. the information is not perfect for the purposes for which it is meant (Berg & Gigerenzer,
2007). Added to that, only bits and pieces of information available are actually used in decision
making. Because of this, humans were found to appeal to heuristics and the rule of thumb
when making decisions resulting in biased probability judgments, over optimistic choices,
anchoring on seemingly irrelevant, unrelated information or the status quo, extreme aversion to
losses and not maximising expected utility (Kahneman & Tversky, 1979b). This reduction of
informational requirements in complex decision making situations is a key form of procedural

rationality (Doyle, 1998), which is the object of this study.

Problems of self-control have also been shown to be linked to suboptimal social behaviour,
through the tendency of economic agents to make decisions that are in conflict with their long -
term interest (Berg & Gigerenzer, 2007). In an experimental research, Shiv and Fedorikhin
(1999) confirmed that long-term considerations are given less weight in cognitively-loaded
situations. The problems of limited self-control were found to be partial causes of addictive
behaviour (Gruber & Koszegi, 2001), and under saving or procrastination (Thaler & Sustein,
2003; Thaler & Bernartzi, 2004). Much evidence suggests that people do not necessarily pick
the options that are best for themselves (decision utility), but instead gravitate towards their

experienced utility and well-being (Kahneman et a/., 1997; Kahneman & Thaler, 2006).
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Researchers(Tversky & Kahneman, 1981; Thaler, 1985; Lovallo et a/., 2007) say that this can
be partially explained through the restricted cognitive capabilities of decision-makers as well as
the will and the value systems of decision-makers. All in all, information is interpreted while
being used, thereby making room for human error and bias (Simon, 1955). This is an
important concept to understand when dealing with a problem such as climate change, as it
involves multiple stakeholders, a multitude of diverse information f rom diverse backgrounds
(climatology, science, economics, sociology, etc) and seeks to address multiple objectives. All
of these actors address problems and their solutions based on their own biases, their world-
views, established mind-sets and established organizational structures and systems. Simon had
this to say about bounded rationality within an organization:

fiBounded rationality@ is the concept that identifies that organizations and individuals address
problems with a pre-established mind-set i with specific boundaries and limits for behaviour.

Organizational values and structure govern these boundaries, allowing some measure of
flexibility and adaptability within those boundaries (Simon 1976 : 242-243).

Berg and Gigerenzer (2007) argued that most decision theorists who have discussed bounded
rationality have not really followed Simon's ideas regarding the topic. Rather, they have either
considered how people's decisions might be made suboptimal by the limitations of human
rationality, or have constructed elaborate optimising models of how people might cope with
their inability to optimize. Gigerenzer (2006) instead proposed to examine simple alternatives to
a full rationality analysis as a mechanism for decision making, and he showed that such simple

heuristics frequently lead to better decisions than the t heoretically optimal procedure.

1.4 Research Problem , Research Questions and Contributions of Study

1.4.1 The Gap

Although climate change strategies have been extensively studied in management literature,
little research has been conducted dealing with tactical strategic choices. The existing literature
is largely conceptual (Berkhout et a/, 2006; Linnenluecke & Griffiths, 2010; Kolk & Pinkse,
2008, 2005) and primarily focuses on examining the stance of companies in response to
externally induced climate change shocks and drivers. A coherent framework for tactical

corporate climate change response is still missing. Porter and Reinhardt (2007) proposed a
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generic climate change response strategy. This study develops a framework for corporate
climate change response by ext en dsemgdelshave been
mostly framed under the general resource-based view of corporate strategy. There is a general
omission of how behavioural factors affect strategic decision making in corporations in general,
but more specifically in climate change response. A few studies incorporating behavioural
factors have done so focusing on how behavioural factors affect investment decisions in
renewable energies and renewable energy technologies (Masini & Menchetti, 20104). By
extending the scope to the totality of corporate climate change response, this study will

contribute by extending the field of bounded rationality to corporate strategic deci sion making

in general.

1.4.2 Research Questions

The study brings in bounded rationality and multi -criteria decision analysis tools and ideas as
industrial organisation concepts that assist in understanding corporate behaviour. The aim of

this study then, is to answer the following research questions:

1. What framework can business executives use to respond optimally to the
diverse set of risks and opportunities posed by climate change?

2. How wel | does Simonbds theory of b o un dssed
which business executives follow in their decision making processes to

respond to climate change challenges?

The sub questions are:

i.  Why does the company not impose more stringent investment criteria for climate
change projects? Why?
i.  Why does the company neglect projects that meet these criteria?
iii. Why does the company neglect apparently cost-effective alternatives when making
strategic investment decisions?

iv.  How can the neglect be overcome in these different types of decisions?
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These questions are arswered by a comparative case study of two South African companies,
Tongaat Hulett, a sugar, starch processing and property development entity with operations in
Southern Africa, and Air Traffic and Navigation Services (ATNS), an organisation responsible fo

the air traffic control of approximately 10% of t

The research questions guided further design of this study inquiry. The study adopted a looser
design methodol ogy than a precise hypothewass test
not adopted either. Induction was delicately balanced with early structuring (Ferlie et al., 2005)
to avoid data analysis paralysis. The research protocol outlines a purposive sampling strategy

which guided the field work.

1.4.3 Research Objectives

The Research objectives are to:

1. Develop a climate change decision making framework for selecting among multiple
competing alternatives, while maximising the desired opportunities and minimising the
risks.

2. Demonstrate the practical application of combining multi-objective optimisation and
behavioural finance to a real-life climate change problems.

3.  Demonstrate the practical application of bounded rationality in organisations to corporate
strategic decision making in general.

4.  Analyse the possible contributions of analytical hierarchy process (AHP) as a multk
objective decision making methodology and behavioural finance and strategy techniques

to strategy formulation.

1.4.4 Contributions of the Study

Behavioural economics and behaviaural finance has been proven in a number of studies based
on laboratory experiments (Thaler, 1999, 1992, 1991, 1985; Alm, 2010). Many studies have

also investigated the phenomena in single project settings, where decision makers had to pick a
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project among competing alternatives (Flyvbjerg et al., 2009; Lovallo et a/., 2009), or within
situations where project specific attributes and parameter choices had to be made (Hostmann,
2005). Yet a number of research studies have concentrated on explaining and arguing for the
acceptance and application of the concepts (Lovallo & Olivier, 2010, Finkelstein et a/., 2008;
Foss, 2003 Teece et al., 2002; Hite, 2003; Bromiley & Flemming, 2002). However to date there
are not any known studies where the bounded -unbounded rationality continuum, incor porating
normative economics and finance principles with behavioural economics and finance, has been
applied in a corporate setting to determine the course of action for an entity in order to inform

executives on how they can combine them to formulate and implement winning strategies.

The application of bounded rational perspective (satisficing) principles in real life settings is still

l i mi ted. I n 1982, Piches reached the conclusion t
blown financing and inve st ment problem of the firm is avail
(2009:975) reached the same conclusion, recommend
options and do the best it cano.

In their study of the tracking error of financial market equilibriu m, Berg and Geigerenzer (2007)
and Todd and Geigerenzer (2007) concluded that behavioural economics and psychology is
engendering better decisions, but whether such violations of rationality are beneficial and in
which contexts remains debatable. In his recommendation for further studies, Magni (2009)
hoped for more views on the interrelationship between bounded rationality and unbounded
rationality and how the two should not be
argued for the non-distinction of the two rationality systems, arguing that the separation is
artificial and only useful as a metaphor. Thus a study of a real life situation on the cooperation

of bounded and unbounded rationality is long overdue.

The above statements show a lack of advancement in the field over a span of almost five
decades, since the theory of bounded rationality was first put forward by Simon (1955). It is
important to understand how psychologically plausible features of human behaviour affect the
design and working of corporations. It is also important to get feedback from the applied arena
on which behavioural tendencies really matter, and to see how the framework can be further

developed.
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Thus the contribution of this study is to build on and advance the study and application of
bounded rationality (behavioural finance and strategy) in a corporate setting, using climate
change response as a reatlife situation in order to ascertain whether such principles are

beneficial in the corporate world.

While the economics of climate change have been modelled at the macro level (national and
global perspectives), this research details the micro level corporate economics of responding to
climate change, providing clarity and incentives for companies to take decisive, calculated steps

in responding to climate change.

In a circular fashion, the insights from bounded rationality help explain some of the debates

and paradoxes that agitate the researchers from the climate community.

Climate change provides fertile ground in which to test bounded rationality theories because of

the following:

1 The field is still very uncertain, providing opportunities for, as Pitz and Sachs (1984) put
i t ,trad@-aff (exists) between cognitive effort and judgmental accuracy. 0

1 For South African companies and most the businesses the world over, there is very
limited time in which to act. There is need for these companies to capitali ze on first
mover advantages as practicable as is possible using whatever information is currently
available.

1 Knowledge within this field is still very scarce and fragmented.

9 Limited technical capacities and capabilities and very little, if any, experience to
piggyback on makes decision making very complex.

1 The subject of climate change is still very emotive in the gr eatest part, bringing all the

human processes- both rational and irrational - to the fore.
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2. Methodology

This chapter discusses the research methodology employed in the study and is organised into
six major sections. The first section explains why a case study is the preferred research
methodology. In section 2, the researcher explores the mixed methods approach as the
strategy of inquiry, and how it is suited to climate change response decision making. Section 3
describes the bounded rationality concept, with particular emphasis on the behavioural
dimension of corporate strategic decision making. This is an important section of the chapter as
it gives context to the data collection approaches employed. The construction of the analytical
hierarchy process (AHP) tree as it pertains to climate change is explained in the same section.
Section 5 highlights the major process flow in the research and shows how the three concepts
are merged, culminating in the formulation of the corporate climate change resp onse

framework.

2.1 Research Methodology

A case study methodology was employed in the study because it allows for an in-depth focused
study and understanding of the concepts of bounded rationality and multi-objective
optimization, and their application in the study of a topic as controversial and little understood
as responding to climate change. According to Shuttleworth (2008), whilst a pure scientist is
trying to prove or disprove a hypothesis, a case study might introduce new and unexpected
results during its course and lead to research taking a new direction. This is something which
cannot be ruled out in this research topic, which is why a case study is a suitable methodology
for this study. A comparative study of two organizations within the same jurisdiction was used.
This was to allow for comparison in terms of the

behaviours.

A mixed model research design was used that included both quantitative and qualitative
research data, techniques and methods in the two stages of the research processes. This
design method used mixed data and additional means (statistics and text analysis). Both
deductive and inductive scientific methods were employed, as well as multiple forms of data
collection (semi-structured interviews, field notes, questionnaires, content analysis of company

reports, formal communication etc.). Analyzing quantitative and qualitative data - known as
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mixed analysis has been said to be very complex because the researcher must not only be
competent in collecting and analysing both quantitative and qualitative data (Onwuegbuzie et
al, 2010), but also cognizant about how to mix and embed the analyses so that the inferences,

deductions, conclusions and recommendation from the different data sets are a coherent whole
(Tashakkori & Teddlie 2003).

The multiplicity of stakeholders within the climate change arena, their vested interests and the
interconnectedness of the systems and/or interests produced an avalanche of options which can
be arduous to understand; therefore it was important to methodically narrow down to a
sustainable answer to the first and second research guestions. The interconnectedness and the
ripple effects, both direct and indirect of the options, had to be carefully analysed
collaboratively among different stakeholders to ensure an optimal solution for the business and
involved stakeholder groupings. By conducting a comparative study within the same jurisdiction,
the study drilled down into the decision making processes at play, rational or irrational, to
understand how the trade-offs were handled and why the resulting strategic direction was
preferred for each of the two companies. A qualitative study was used to conduct an in-depth
study of what the business value proposition was and how climate change strategies can be
incorporated into mainstream corporate studies. Results of the two processes were then used to
define and refine the key themes which were used to develop the corporate climate change

response framework for the South African company.

Within the two companies, only senior to executive management personnel were targeted
because of their closeness and exposure to decision making, strategy formulation,
implementation and reporting within an organisation. Strategic decison making in most
companies is the privy of senior management, although some lower ranked employees may be
involved in parts of the business unit strategy formulation stages. Senior management
personnel were included in the study based on their understanding of the climate change and

corporate strategy topics and their involvement in the crafting and implementation thereof .
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2.2 Design, Instruments and Decisions

A comparative case study research methodlogy using the mixed method approach as the
strategy of inquiry w as used. This is due to the fact that the case study research design hal the
ability to focus on specific and interesting corporate behaviour (Yin, 1994), providing the
opportunity to ask penetrating questions and to capture the richness of o rganisational
behaviour (Rocco ef al., 2010). Critics of the case study methodology believe that the findings
of case studies can offer no theoretical implications that go beyond the cases, arguing that
because a case study is such a narrow field, its resuts cannot be extrapolated to fit an entire

guestion and that the results only show one narrow example. However, this problem has been
shown to be capable of being reduced by using theoretical ideal types and predictions to select
and frame a problem for e xplanation (Amenta, 1991). The case study method has been found
to be appropriate in research topics involving unique phenomena that warrant intensive, in -
depth, and holistic study (Bradshaw & Wallace, 1991; Tellis, 1997; Hammersley & Gomm,
2000), as is the case in the study of behavioural finance and strategy in decision making. The
case study method is the appropriate method for developing the climate change response
framework and getting an in-depth, intensive and holistic study of a unique phenomenon

(Hammersley & Gomm, 2000) such as bounded rationality.

Although the behavioural constructs (the irrationality in strategic decision making) of analysis
were identified through a literature review, a pilot case study w as used to understand the more
pertinent and applicable behaviours and to unearth as far as possible the relationships among
the key variables in the study. The pilot study w as used to give a preliminary indication of those
behavioural categories that were posited to have a major influence on the corporate climate

change decision making process.

The case study design included a single, exploratory, in-depth pilot case study that was
followed by a more in-depth, cross-case analysis of two firms. The pilot study was conducted in
an organisation in the mining industry. Agreement to publicise the company name was
withheld. Problems and issues identified in the exploratory pilot case study, particularly with the
categorisation of the irrational behaviours in decision making, were used to point to i mportant

variables for further investigation during the two -firm comparative study. The flexibility of a

26



case study approach makes it appropriate in this study in that; whilst a pure scientist is trying to
prove or disprove a hypothesis, a case study might introduce new and unexpected results
during its course, and lead to research taking new directions. This is especially relevant given
that one of the objectives of this research is to advance the theory on behavioural finance and
strategy by taking it out of the laboratory settings which to date have been the main domain

(Thaler, 2009; Lovallo, 2010) to a practical real -life setting.

2.3 Comparative Case Study

A comparative approach was employed in this study to compare and contrast and provide
interpretation about the extent of the relationship between the decision making variables and
the alternatives picked by executives in the two firms operating within the same macro -
economic environment, which faced similar climate change risks and opportunities due to the
common jurisdiction. A comparative study allowed for a more conclusive interpretation of the
decision making behavioural patterns and the categorisation thereof. Intra-group triangulation

was also possible thereby increasing the content validity o f the research.

Critics of the case study approach argue that the internal validity (within -case data) is strong,
but weak on external validity. This criticismofacasest udy ds generalisability
the use of two cases from two different i ndustries but within the same jurisdiction, thereby
substantially reducing the risk of prescribing or suggesting a climate change response strategy
framework that the institutional differences and micro -economic variability does not take
cognisance of. The comparative approach differentiated between factors specific to climate
change challenges as distinct from normal corporate strategy formulation processes. Finally, the
comparative approach extended ideas about what is possible, while at the same time providing

the understanding that must precede any conclusive interpretations.

2.4 Sampling Strategy

Purposive sampling also known as judgmental, selective or subjective sampling, is the non-
probability sampling technique used in this study because of the need to interview

knowledgeable experts within the chosen organisations (Tongco, 2007). The purposive
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sampling technique is the deliberate choice of an informant due to the qualities the informant
possesses. In this case, mly certain organisations were deemed to have progressed sufficiently
on the climate change response journey to provide meaningful data and answers to the

research questionsi these formed the population in the thesis .

The purposive sampling technique does not need underlying theories or a set number of
informants (Tongco, 2007; Patton, 2002), but the researcher decides what needs to be known
and sets out to find people or organizations who can and are willing to provide the information

by virtue of knowledge and experience (Bernard, 2002; Lewis & Sheppard, 2006). Within that
population only a few of the organisations were willing to provide the information (Bernard,
2002; Lewis & Sheppard, 2006) beyond what was publicly available, due to trade and
competitive protectionism. Considering the stringent selection criteria used, the two companies
used in this study are considered as critical cases and therefore are arguably able to provide

information that c ould be logically generalised (Patton, 2002).

Eisenhardt (1989) argued that theory building could be performed from theoretical -driven
sampling methods due to the confidence in the characteristics of the informants (i.e.
knowledgeable experts). Purposive sampling is especially exemplified through the key informant
technique (Garcia, 2006; Bernard, 2002; Jarvis et al., 2004), wherein a few individuals are
solicited to act as guides to a study. Based on the ensuing arguments, only business executives
were used as key informants since they are the ones charged with the crafting of strategy in

organisations.

Purposive sampling is considered adequate when resources are limited (Patton, 2002) and is a
recommended technique where a single case or a small number of cases are used, because
once researcher bias is eliminated, the technique is considered decisive in explaining a
phenomenon of interest (Tongco, 2007; Patton, 2002; Eisenhardt, 1989). Considering the
stringent criteria used for selection as detailed in Section 2.6, the two companies used in this
thesis are considered as critical cases aml therefore arguably provided the information that
could be logically generalized (Patton, 2002). Another characteristic of critical cases is that they
allow maximum application of information to other cases, because according to Patton

(2002:248)trGeffotdthis one case, itdos likely to
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findings and outcomes from the two cases are considered typical enough to be applicable to

other cases, particularly within the South African business environment.

The major advantage of purposive sampling is that the technique provid es for analytical and/or
logical justification (Tongco, 2007; Patton, 2002; Eisenhardt, 1989) to make generalisations
from the two cases studied. Yin (1984, 1994) defined pattern matching as linkin g patterns in
data to patterns found in theoretical propositions to aid in theoretical or analytical
generalization. By employing pattern matching (Yin, 1984; 1994) during analysis and

discussion both theoretical and analytical generalisations were achieved.

2.5 Mixed Method as a Strategy of Inquiry

2.5.1 Why the Mixed Methods Approach Was Chosen

Due to the multi-stakeholder and potentially conflicting multi -objective nature of corporate
climate change response, disclosure of information was potentially an issue in this study.
Because this could have been an emotionally charged subject with turf wars and protectionism,
a single method of data collection can be limiting for the study. In his study of the impact and
added value of mixed methods approach in the in the field of management and strategic
decision making, Molina-Azorin (2011) found that the mixed method approach was very
valuable in the field of strategic management with respect to relevance and the importance of
context, taking into account th e need for an in-depth understanding of industry- and firm-
specific variables (Jonsen et al., 2010). For complex, multi-faceted research topics, such as this
thesis, Jonsen (2010) and his colleagues called for scientific mindfulness as a research

paradigm where research approaches are holistic, contextual and crossdisciplinary. Given the

complexity of this thesi s, Jonsenbdbs recommendat.

being the preferred strategy of research inquiry. Triangulation of concurrent qualitative and
guantitative methods (Eiesenhardt & Graebner, 2007; Driscoll et a/., 2007; Creswell & Plano
Clark, 2007) was used in the study of the behavioural aspects of decision making and in the
trading-off of multi -criteria decisions on climate change response. The hybrid methods were
used during the problem identification, data collection, data analysis and research inference
(Jehn & Jonsen, 2010; Johnson et al., 2007; Greene, 2008) phases of the thesis.
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The ability of a mixed methods approach to accommodate variations, multi-layers and
inconsistencies allowed for a practical means to synthesise (Creswell 2009) the debates and
discussion surrounding trade-off analysis and agreement on the criteria and alternatives
selected during the AHP modelling process. The rationale for using mixed methods was as
Denscombe (2008) observed, to produce a more complete picture by combining information
from complementary sources. The overall purpose of employing a mixed method strategy in this
study was to develop a better understanding of complex multi-criteria phenomena. The
complexity stemmed from the need to balance the requirements of multiple stakeholders and
choosing from a spectrum of initiatives against finite company resources. A better
understanding was obtained by triangulating results from the one -on-one interview sessions,
the intra-group comparisons and the secondary data, which enhanced the validity of inferences
(Greene, 2008; Creswell & Plano Clark,2008). Thi s is in |line witlnsCreswe
that one of the key advantages of mixed methods research is the synergy found in the use of
both qualitative and quantitative research, thereby ensuring a study that is stronger than if

either method had been used on its own.

2.5.2 Pragmatism as a Und erpinning of the Mixed Methods Approach

One of the major attributes and added value of mixed methods research that qualified it as the

most suitable method for this study is its methodological pluralism (Molina-Azorin, 2010;
Bryman, 2007), which has afforded the research flexibility and superiority over mono -method
research (Creswell, 2009). This pragmatic approach guided and framed (Greene & Caracelli,
1997) the approach to this thesis, including the type of questions and responses sought, the
type of data analysis used, the ethical roadmap of the study and total research design (Rocco et
al, 2003). The pragmatist position (Jehn & Jensen, 2010; Creswell, 2009; Denscombe 2008),
generally regarded as the philosophical underpinning of mixed methods research, calls for a
fusion of philosophies and methodologies i a  Afdr-p u r p d shatthest meets the practical
demands and complexities of the problem under study. This position was found to be the most

relevant for this thesis given the complexity of the con structs under study.
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2.6 The Characteristics of Companies Studied

Although the number of small and medium businesses in South Africa is quite large, their
internal structures, corporate culture s and business strategies are inherently different from their
larger counterparts, who are more compliance and reputation-driven. Voluntary as well as
compelled climate change governance is likely to be too onerous for them and might undermine
their competitiveness (Chu & Schroeder, 2011). The profiles of companies that proactively
address climate change are those that are multi-national (therefore exposed to international
trends), have economies of scale and scope, and have a longterm perspective to business
(therefore they can trade-off short-term economic performance over low-carbon investments
and business sustainability), have access to material and human resources and are generally
good corporate citizens (Chu & Schroeder, 2011). This study purposely excluded small or
medium enterprises. The two companies chosen for the study are in different industries but are
both classified as high impact businesses as far as climate change impacts are concerned, due
to the nature of their activities. Tongaat Hulett is a member of the JSE SRI, while ATNS is still
working towards its membership but is still classified as high impact. This classification is further

explained under the JSE SRI environmental classification as follows:

JSE SRI Environmental Classification

The JSE SRIClimate change classification is premised onthe understanding that all businesses
have some kind of impact on the environment, however some have more negative impacts than
others by the nature of their economic activities. The SRI Index follows the system developed
by EIRIS to classify the sectors, which in turn is closely linked to the Industry Classification
Benchmark (ICB). The environmental impact classification, however, groups companies based
on similarity of economic activities as opposed to economic ties. The basic principle is that a
sectord s overall environment al i mpact shoul d
contributions of that sector, i.e. the ratio of environmental damage to the economic
significance. For each sector, direct environmental impacts such as issues in climate change
water consumption and pollution, waste management, and air pollution are used. Indirect
environmental impacts such as upstream and downstream supply chain activities are also

incorporated.
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A main reason for choosing to study these two entities was based on their willingness to discuss
some otherwise non-publicly available information. Evidence that the company had taken
significant steps in understanding climate change related challenges to business and is making
efforts to address them was another key qualifying criterion. The link to international business
was also an important qualifying criterion, because international business interests imply that
such companies are more likely to be exposed to the international business practices and global
supply chains where effects of climate change have already been creating challenges.
Companies with international business interests are also more prone to scrutiny and
reputational risk from environmentalists and green consumerists. Long-term investors, asset
managers and analysts are also beginning to integrate proactive management of systemic
climate induced risks into investment analysis and decision-making. This is likely to affect bigger
companies, with international interests, thereby acting as drivers for such companies to put in

place long-term measures to address climate change concerns.

Within the two companies, only senior to executive management personnel were targeted
because of their closeness and exposure to strategy formulation, implementation and reporting.
Strategic management in most companies is the privy of senior management, although some
lower ranked employees may be involved in parts of business unit strategy formulation. Middle
management personnel were included in the study only where they had clearly demonstrated
link to the climate change response process, for example the specialist engineer at Tongaat
Hulett who has been tasked with evaluating the climate change response options for the

business.
Having laid the groundwork regarding the research problem and the principle research method

and the characteristics of eligible companies, the next gives an in-depth look at the two

companies selected for the study.
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2.7 The Behavioural Constructs Examined

This section summarises the bounded rationality constructs that were explored in the thesis.
Two of these have been shown to be specific to climate change response while the rest of the

list have been studied and proven in finance, economics and other decision fields.

27.1 Th&RkRegNetd and bEnergy Efficiency Gapbé Par ado:

0 & regretd emission reduction potential, as already explained under the literature review

chapter is defined as a situation in which the costs of implementing a measure are more than

offset by the direct or indirect benefits (not including climate -related benefits) it generates,

based on traditional financial criteria (Huntington et al. 1994) . The failure to
choices defies mar ket | ogi c, because overcoming
unequivocally efficient and climate-friendly (IPCC, 2001). According to the normative economic

and finance paradigm, if such a profitable potential did exist, economic agents (i.e. optimising

machines) would eventually undertake the necessary investments to capture it (Sutherland,

2000). Yet, despite considerable efforts and calls to push for climate-friendly investments, even

simple @o regretso choices on the energy demand-side management (CDP, 2010), such as

reduced energy costs as a result of deployment of energy-efficient technologies, fuel-efficient

and economic vehicles, and a change in energy use behaviours and habits (WWF, 2011) etc,

have failed to penetrate even a fraction of their potential.

From a market perspective, users of such energy equipment defy the simple logic of preference
for cost-effective operations, leading to what has been termed the "efficiency gap" (De Caino,
1998) . Whil e some mar ket oriented opakherd haves ar e |
attempted to explain it away using the concept of market failures, citing hidden costs (unprized
environmental externalities) and market imperfections such as insufficient investible resources,
imperfect information, distortionary taxation or misplaced incentives (Sutherland, 2000).
However, while such costs do indeed exist, bottom-up studies have shown that they do not
quite offset the benefits from identified profitable energy -efficient investments (Brown, 2001).
DeCanio (1998) and Shove (2005) showed that there are non -economic barriers that are just as
important to bring to the light if decision -makers are to tap into the o regretopotential, citing

organisational and institutional behaviours as arguments in explaining the efficiency gap in

33



energy. Schleich and Gruber (2008) concurred that the idea of routinized behaviours is

aggregated in groups such as firms and institutions where sources of inertia are multiple. These

rel ate t

agents (Simon,

o the irrati

1955). 1In

onal

adapting

ity

of

t o

man commonly

their l i mited

to simplify their decision making process and ensure satisfactory results, a phenomenon Simon

(1955) ,

2.7.2 Other Irrational Behaviours in Strategic

t sfrimedch gfds. at i

Decision Making

The other irrational behaviours whose influence was examined in the corporate climate change

strategy formulation p rogramme are provided in Table 2-1. The researcher looked for predictors

or indications of the predictors of each of the irr ational behavioural concepts as detailed in the

last column of each behavioural concept in the table.

Table 2 -1 Behavioural Constructs under Study

Behavioural Definition and Key Authors Predictors/ behavioural
Concept Descriptors tendencies
Availabilit y Rule of thumb or mental Tversky & | Tlrretrievability T ideas that are
heuristic shortcut that allows one to Kahneman (1973) retrieved most easily also
estimate the probability of an | Gilovich & Griffin | seem to be the most credible.
outcome based on how (2002) 9 Categorisation i categorising
prevalent or familiar that or summoning information
outcome is. that matches a certain
reference.
9 Narrow range of experience i
when a person possesses a
too restrictive frame of
reference.
T Resonancei extent to which a
situation resonates with the
i ndividual 68s p¢
Anchoring In numerical prediction, Tversky & | fUndue emphasis on
and when a relevant value Kahneman (1974) statistically arbitrary,
adjustment (anchor) is available, people psychologically determined
make estimates by starting hurdles rates, prices.
from an initial value (anchor) i Perceiving new information
that is adjusted to yield final through a warped lens.
value.
Mental Tendency to code, categorise | Thaler (1985) Placement of investment assets
accounting and evaluate economic Thaler (1999) into discrete 0
outcomes by grouping assets | Barberis & Huang | according to asset type without
into any number of non - (2001) regard for potential correlations
interchangeable mental connecting investments across
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accounts.

Two values are attached to
any transaction - acquisition
value and transaction value.
Acquisition valueis the
money that one is ready to
part with for physically
acquiring some good.
Transaction valueis the
value one attaches to having
a good deal. If the price that
one is paying is equal to the
mental reference price for
the good, the transaction
value is zero. If the price is
lower than the reference
price, the transaction utility is
positive.

categories.

Layered investment portfolios
with each tier addressing
certain investment goals
independent of any additional
goals.

Increased or reduced risk taking
behaviour on investments
depending on the capital
classification, e.g. Money you
can afford to lose (risk money,
risk capital); Money you need
(safety capital).

Status quo
bias

Tendency to want things to
stay relatively the same.

Samuelson &
Zeckhauser (1988)
Kahneman, Kentsch
& Thaler (1991)
Fernandez & Rodrik
(1991)

9 Inertia, usually because of an
emotional attachment or lack
of knowledge of the
alternatives.

1 Finding that an option is more
desirable if it is designated as
the fistatus qu
is not

9 Holding inappropriate assets.

Loss aversion
and Myopic
loss aversion

Losses and disadvantages
have greater impact on
preferences than gains and
advantages.

Approximately risk neutral
when stakes are small.
Stronger impulse to avoid
losses than to acquire gains.

Kahneman, Kentsch
& Thaler (1990)
Kahneman, Kentsch
& Thaler (1991)

Kahneman &
Tversky (1991)
Benartzi & Thaler
(1995)

Consistent one-sided deviations
of subjectsd ch
predictions of risk neutrality
causing decision makers to hold
on to a more risky portfolio
instead of divesting from some
investment, or not taking up
certain investment resulting in
unbalanced portfolios.

Endowment People often demand much Kahneman, Kentsch | Bargaining habits (willingness to
effect more to give up an object & Thaler (1990) pay WTP, or willingness to
than they would be willing to | Kahneman, Kentsch | accept, WTA).

pay to acquire it. & Thaler (1991) Resistance to offload certain
A differential weight is placed assets in ownership due to fear
on the value of an object. of  unknown assets, or
attachments to legacy.
Familiarity is treated as having
value.
Hyperbolic Tendency for people to have | Poterba & Summers | Positive  autocorrelation in
Discounting a stronger preference for (1988) returns over short horizons and
(shortvs. long | more immediate payoffs Lee & Swaminathan | negative autocorrelation over
horizons) relative to later payoffs, (2000) long horizons.

where the tendency
increases the closer to the
present both payoffs are.

From a distant perspective we
see the forest, but from a
proximal perspective, we see
trees.
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Herding Social influences such as Banerjee (1992) Diffusion processes whereby
"emulation," where some Grinblatt, Titman & | organisations adopt an
members of a group mimic Wermers (1995) innovation, not because of their
other members of higher Wermers (1999) individual assessments of the
status. Nofsinger & Sias | action's efficiency or returns,
Tendency towards mass or (1999) but because of a bandwagon
copied behaviour (group pressure caused by the sheer
think), number of organisations that
Choosing the socially have already participated in this
desirable option. action.

Information
aggregation/cascade in
market contexts.

Affect Deriving both risk and benefit | Finuacane et a/. | TRule of thumb decisions.

heuristics evaluations from a common (2000) 9 Experienced as a feeling state

(anchoring source. Slovic, et al. (2002) with or without consciousness.

and Basing a decision on an Gilovich & Griffin | TRelying more on experiential

adjustment) emotional reaction rather (2002) systems for decision making.
than a calculation of risks
and benefits.

The behavioural perspectives presented in this section will be applied to the domain of climate
change response investments. To this end, a framewaork that examines the relationship between
t hese behavi our s an stodimategrame wilkbé develg. o n s e

The next section describes in detail the operationalization of the multi -criterion nature of the

climate change challenge for organisations using the analytical hierarchy process (AHP) as the

chosen multi-objective decision aid tool.

2.8 Construction of the AHP Framework

In this section, practical formulation - a mathematical model for the climate change response
decision problem under conditions of three overarching conflicting objectives (environmental,
social and economic) using the analytical hierarchy process (AHP)- is presented. For example,
trading off environmental impacts against economic impacts is a challenge for all climate
change response strategies for both businesses and governments (Raymond & Brown, 2011).
Multi-objective analysis was used in this case to choose among prioritise and generate the
most feasible menu of acceptable strategic choices based on a multiplicity of criteria under each

objective (Steuer & Na, 2003). The solution derived was a set of points on a surface, in up to
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three dimensions that all fit a p redetermined definition of an optimum, commonly referred to as
Pareto Optimality (Pareto, 1906).

The Analytical Hierarchy Process (AHP) is a process that helps pick up one of the options of a
list of choices. Each choice has a few parameters attached to it and weights can be assigned for
each parameter. AHP picks the best choice from the list of choices. One of the greatest
strengths of this multi-criteria decision aid method is that it takes into account many different

parameters for many alternatives in both qualitative and quantitative forms , and gives the result

that best matches the parameters.

The following section gives a step-by-step brief of how to apply this method to mathematically
solve a corporate climate change challenge. The challenges arebrought about by the need to
trade-off among a diverse set of conflicting alternatives, with the understanding that, while it is

imperative for a business to respond to climate change (an environmental perspective), for-

profit businesses still have to do so within the confines of economic sustainability.

Steps in the AHP methodology

2.8.1 Construction of the Hierarchy

The first step in an AHP problem is to decompose the decision problem (climate change
response) into its constituent parts in a hierarchical format (Hwang & Syamsuddin, 2010),
progressing from the top layer which is the general, to the lower more specific sub -objective.
Thus the progression is from the ultimate objectives, sub -objectives and sub-sub-objectives,
down to the discrete bottom | evel alternatives. Each set of alternatives can be further divided
into an appropriate level of detail, bearing in mind that the more depth in the relevance tree,

the less discrete the alternative becomes. At the top, the overarching objective is a climate

change response strategy.

2.8.2 Pairwise Comparison by Decision Makers

The next step is to assign a relative weight for each objective. A set of questionnaires is formed

based on the original Saaty Rating Scale m linguistic variables (Table 2-2).
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Table 2 -2 Saaty Linguistic Variables

Intensity of Definition Explanation

Importance

1 Equally important Two factors contribute equally to the objective

3 Somewhat more important Experience and judgment slightly favour one over the other

5 Much more important Experience and judgment strongly favours one over the
other

7 Very much more importance Experience and judgment very strongly favours one over
the other. Its importance is demonstrated in practice

9 Absolutely more important The evidence favouring one over the other is of the
highest possible validity

2,4,6,8 Intermediate values When compromise is needed

Source : Saaty (1980)

Using the linguistic variable measurements to demonstrate the effect of each objective on the
strategy, decision makers are presented with a series of pairwise comparison questions of the
format: How important is criteria E relative to criteria F? The options are based on the five
l inguistic variables fequally importanto, ilsomewh
ivemwch more i mportanto, or fabsolutely more i mpol

could subjectively assign their own personal weights between 0 and 100.

Each subrobjective has a local (often called immediate) and a global priority. The sum of al | the
criteria beneath a given parent criterion in each tier of the model must equal one. Its global

priority shows its relative importance within the overall model.

2.8.3 Aggregating the Weights

Because the perception of each decision maker varies depenling on knowledge, experience and
objective interests, a geometric mean was used to deal with the N numbers of decision makers
to integrate their judgment values. This ha d the effect of shortening the gap effects between
very low and very high values, therefore controlling for biases. The geometric means for each

leaf of the hierarchy for the lower numbers were calculated as follows:

G =(0Q1*9r*915* €. /n)l/G (1)

And the weight for the lower fuzzy numbers was:
Wi=g/, "0 a (2)
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Similarly we obtain w, and w, for upper and medium numbers.

Three weights were obtained for each leaf for lower, medium and upper. These three values
describe the pessimistic, normal and optimistic modes (Syamusuddin & Hwang, 2009) for
further deliberation and choice by all decision makers. Scores were then synthesised through
the model, yielding a composite score for each choice at every tier, as well as an overall score

as shown below:

Wy =( B 0 a)in (3)
Wi =(B 0 a e (4)
Wy =(B 0 0 & (5)

Problem structuring is one of the key issues that executives confronted by the climate change
challenge battle with. AHP allows environmental, economic and social objectives to be coped
with simultaneously, whilst also allowing for a careful structuring of the climate change risks
and opportunities before committing to a strategic path of action. The framework proposed in
this section allowed for the evaluation of both qualitat ive and quantitative factors, thereby

combining sophistication and realism to solve a practical challenge faced by businesses.

2.9 The Research Process

The rest of this section will focus on understanding the flow of the research processes, as
shown in Figure 2-1. There are three distinct phases, with the first encompassing research
instrument design (based on the literature review) and a pilot study to refine the research
instruments. The next phase, which was the longest and most intense part of the pro cess was
the data gathering phase. The methods used for data gathering and the reason for the choices
of the methods employed are explained. Integration of findings and analysis form the last

phase of this section of the research. Each phase is exploredin detail.
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Figure 2 -1 Research Process Flow
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2.9 .1 Data Collection Procedure

This section describes in detail the primary and secondary data gathering processes used. Prior
to recruitment and data collection, the research procedures and participation were approved by
the CEOs of both companies used in the case studies. Informed consent was obtained from all
participants. All interviews were audiotape recorded and transcribed verbatim. Guiding
guestions aimed at identifying and explaining the drivers and motivations and responses to
climate change in the two companies were used. The interviewees were business executives or
subject matter experts in business strategy and/or climate change response, including

operations directors, financial managers, marketing managers, human resources managers,
sales managers and engineering managers. The interviewees were chosen to cover all
functional aspects of business, being operations, finance, sales and marketing, human
resources and strategy. A total of 11 executives were interviewed in eight interview sessions

lasting between 60 and 100 minutes in the period March to June 2012. In all cases,
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interviewees were guaranteed confidentiality and anonymity in any written reports and
publications. The interviews were the main data collection tool, as in-depth probing and
understanding of the drivers and decision making processes involved in responding to climate

change could not be ascertained from secondary and archival data.

2.9.2 Primary D ata

Both quantitative and qualitative data was collected. Open-ended questions were used to solicit
responses from the interview participants. Quantitative as well as qualitative data was collected
during the rounds of in-depth, face-to-face semistructured interviews with respondents.
Responses were recorded electronically using aSony IC Recorder. The output files were .MP3
audio files which could be played back on any audio player. Transcriber 1.5.1 was used for
transcribing. Research assistants were anployed to assist with transcribing of more than 15

hours of recorded interview scripts.

Four steps are described in the data collection section. The steps are listed in the order in which

they occurred, as shown in Figure 2-2.

Step 1: Introductory sess  ion

Introductions and familiarisations were conducted telephonically and via email with the Head of

Sustainability for Tongaat Hulett, who then introduced the rest of the respondents. The purpose

of the research and the research process overview was discussed and shared in the form of a

research guideline (see Annexure A), which was mailed to all participants prior to the
interviews. Background information and understand
change was mostly obtained via publiclyavai | abl e i nformation in both con
which were available on their websites, the Johannesburg Stock Exchange Socially Responsible

Investment (JSE SRI) and Carbon Disclosure Project (CDP) reports, as well as any Engineering

News and other publications.
Step 2: One -on-one semi -structured interviews

Unstructured interviews were conducted with each participant to solicit their judgments on the

climate change challenge and their preferences in terms of the courses of action. This was
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followed be semi-structured interviews (i.e . interviews conducted with a fairly open framework

which allowed for focused, conversational, two-way communication. They were used both to

give and receive information). Semistructured interviews gave the informants mo re control

over the direction of the conversation and allowed them the opportunity to paint a picture of

what is important to them. I ntervi ews were conduc
eachparticipantdés comfort. AAnnexbre A)kwlas usdd togofesergeu e st i o n
consistency across the interviews. The interviews progressed from the more general climate

change response mitigation and adaptation agenda in the business, to the more specific climate

change response initiatives and plans

The interviews were aimed at understanding what initiatives the business had embarked on,

and more specifically, the process used to arrive at the decisions for a specific initiative (the

dowobof decision making) and why the certain decisions were made. The @vhybqguestions sought

to understand the drivers and motivations to responding to climate change for the specific

industry and the particular organisation. The lat ter parts of the interview sessions were aimed

at determining the diffusion of climate change mitigation and adaptation into the business, as

well as understanding the successes, frustrations and challenges encountered during the

climate change response journey. Interview participants were shown a copy of the AHP tree,

and after a walk-through of the concept they were given an opportunity to review by ticking off

against some of the initiatives they felwerewere paé
already work in progress. They also had an opportunity to comment on the concept an d ask
guestions. I ndi vi dual informantdés beliefs, attitu
views on how the business should respond were also sought. The researcher recorded field

notes describing the interpretations, observations and general feelings about the interview on

the day of the interview to avoid alteration of interpretation by sleep (Werner & Schoepfle,

1987).

2.9 .3 Ethical Considerations

This study was conducted in a manner that fulfiled legal and ethical requirements. The
interviewees were provided with written information about the study and asked for their
consent to record and transcribe the interview sessions. The interviews were handled in the

strictest of confidentiality and anmesofthestudy i n t he
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were shared with some of the members of the executive teams from each of the two
companies, as well as the Chief Executive Officer from one of the two companies, before being

reported publicly.

2.9 .4 Archival Data

Materials from governmental publications, press reports, and online documents were examined.
The JSE Socially Responsible Investment (SRI) Indexand the Carbon Disclosure Project (CDP)
for the years 2008-2010 were reviewed and non-financial reports of the two companies were
downl oaded from t he c¢ o Opeoftlketcompanedprovwded & hartd eapy. of
their Sustainability and Climate Change Strategy as well as a copy of their Environmental
Sustainability Action Plan. Following on the methodology followed by Ihlen (2009), a
keyword/ phrase search for ficlimate changeo,
emi ssionso, ACOP 15/ lwasoconduidtetN FHe Ceparts vilete RalScCréad in
their original context and categories and stances on climate change were synthesised. The five
typical environmental stances suggested by Bullis and le (2007) w ere adopted in this study,
namely: compliance (reacting to pressure), openness (information sharing), integration
(attempting to realise positive gains), collaboratio n (partnering with external stakeholders) and

sustainability (implementing an ethical, ecological, and systems-based approach that does not

ngl ob

pl ace the entityds financi al i nt er eseresmergedr st ) .

(compared and contrasted) with the results from the primary data collection process, thereby

completing the data collection and analysis triangulation process.

2.10 Data Analysis

Data analysis was conducted within the quantitative (descriptive and inferential numeric
analysis) and the qualitative (descriptive and thematic text and categorical analysis) domains.
Qualitative data collected during the interview sessions was analysed both separately and
together to create a comprehensive dataset (Creswell, 2009; Driscoll et al., 2007). Computer
Assisted Text Analysis (CATA) andthe qualitative data analysis (QDA) package Atlasti 4.2, was

used for coding and retrieving in the qualitative content analysis (Bazeley, 2004).
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Primary and secondary data collection and analysis was used inan interactive and sequential
manner. Secondary data and the literature review informed the preparation and conduct of the
interviews, while findings from the one -on-one interviews led to the refining of the literature
and a further literature search. Because the interviewees were business executives charged
with the crafting and subsequent implementation of a climate change strategy, their statements

were taken to be authoritative. Literature was still used to triangulate the statements however.

2.10 .1 Qu alitative Content Analysis

Content analysis is the qualitative research technique used in this thesis. There are three
distinct approaches to qualitative content analysis namely: conventional, directed, or summative
(Hsieh & Shannon, 2005). All three approaches are used to interpret meaning from the content
of text data thus, adhere to the naturalistic paradigm. Qualitative content analysis is an
analytical approach of empirical, methodologically-controlled characterisation of language as
communication, with attention to its content and context (Krippendorff, 2004) in order to

understand meanings, themes and patterns in the particular text (Wheelock et a/., 2000; Hsieh
& Shannon, 2005) and knowledge of the phenomenon under study (Weber, 1990). Holsti
(1969:14) offered a broader definition of content analysis as, "any technique for making
inferences by objectively and systematically identifying specified characteristics of messages".
In this study, Hei sh and Shan @8 defingion OfZGaltdive c dntent analysis was
used whi ch is, fAthe subjective interpretation

classification process of coding and ident.i

The approaches to coding scheme generation, origins of the codes and threats to
trustworthiness differentiate the different approaches (Hsieh & Shannon, 2005; Krippendorff,
2004) to qualitative content analysis. Hsieh and Shannon (2005) advanced three main
approaches to interpret meaning from content data, namely: conve ntional content analysis,
where coding categories are derived directly from the text data; directed content analysis ,
where initial coding is guided by some theory or relevant research findings; and summative
content analysis, which involves counting and comparisons of key words followed by the

interpretation of the underlying context.
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Directed content analysis, also referred to as inductive category content analysis and
summative (latent) content analysis, were the primary qualitative content analysis approaches
used in this thesis. Simonds bounded wasdhe prinara theory yndec siualyc, e p t
with the study objective being to practically validate and/or extend this theoretical framework in
behavioural strategy applications. The motivations and drivers of climate change response and

the categories of initiatives undertaken by businesses are the other two classes of content

which were also analysed using qualitative content analysis.

Figure 2-2 Content Analysis Process Flow

N

—>> | Research Objective, Research Questions

v
Prepar e data
Data was transcribed verbatim i excluding
observations during the interview e.g. sounds,
audible mannerisms. etc

v

Determination of category definition
Defined in Literature Review section:
9 Motivations/drivers

9 Bounds of rationality

1 Climate chanae response initiatives

v

Define Unit of Analysis categories
Single word, phrases, sentence, paragraph

v

Develop categories and coding scheme

v

Test coding scheme and define consistency

v

Revise categories after 10-20% of the material Formative check of reliability

v

Code all the text >.| Summative check of reliability

v

Interpret and draw conclusions from coded data

N

Sour ce . Krippendorff, 2004

From the process flow diagram shown in Figure 2-2, bounded rationality theory and climate

change response strategy theory were used to develop the initial coding schemes. Through the
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loopback process shown above, additional codes wee developed and the initial coding scheme

was revised and refined as data analysis progressed.

2.10 .2 Directed (inductive category) Content Analysis

With a directed approach, analysis starts off with a theory as the basis for identifying key
themes, concepts and categories and acts as a guide for the generation of initial codes
(Boyatzis, 1998). The main idea of the procedure is to formulate a criterion of definitions
(derived from theoretical background and research questions). Following a step-by-step work
through content material, descriptive labels and tentative labels are given to distinct
occurrences of phenomena, gradually moving down to lower-level categories and integrating
these into higher-level categories (Hsieh & Shannon, 2005) as necessary. Using an iterative
process, the categories are revised, reworked and eventually reduced to main categories which
are checked for reliability. The integration of the data allows for insightful categorization of

information, promoting the emergence and generat ion of new theory (Mayring, 2000).

The theory of bounded rationality, technology adoption, the d&o regret paradox6and &nergy-

efficiency gap6theories were used to provide variables of interest and the relationships among

the variables (Hsieh & Shannon,2 0 05 ) . Porter and Reinhardtods conc
change response initiatives were also used as a second set of coding categories. Having

identified the key concepts and variables, operational definitions for each category were

determined using the literature review. Professional colleagues, an industrial psychologist and

climate change response specialists agreed to the coding categories that were applied to the

data. Revisions to the categories were made, up to the point where exclusivity and

exhaustiveness were maximised Boyatzis, 1998; Weber, 1990).

2.10 .3 Summative (latent) Content Analysis

Summative analysis is particularly useful for texts that are complex or cover sensitive topics. It
works best with diverse data, snippets of text, or long, meandering tracts and enables data that
do not fit a mould to be considered, offering more analysis flexibility (Rapport, 2010).
Summative analysis has the potential to generate a range of insights and reflections and can

provide a careful approach to sensitive or emotional topics (Sparkes, 2002) by allowing the

46



researcher to become aware of ambiguous aspects of text. It preserves the quality of the
speakerdéds voice 1irrespecti vand oohsidetshssuesnbeydrel a o f pr e
res e ar ¢ h e kndvdedge (Rapport, 2010). The anal ysi s technisqgraissdé gr e at
versatility and i ncl usi vity where e v Whilg end-eebuft of \vamalysissis mat t er
reduction (Miles & Huberman, 1994), summative analysis minimises the reductive effect by

considering the importance of text as a whole and its impact on the speaker and audience

(Rapport, 2010).

In order to build the climate change response continuum, a summative approach to content
analysis was used, where the starting point was the identification and quantification of certain
words and phrases in the text with the purpose of understanding the contextual use of the
words. The data analysis started with computer-assisted searches (using NUD*IST) for
occurrences of the terms of potential inter e s't s wateh utiliasasion &, enefgy efficiencyo ,
fiwasteo , awdienes , et c. 4 fonteeeodedrsaipts. This was then followed by a Key
Word in Context (KWIC) search to test for the consistency of usage of the words (Weber,
1990). Word frequency counts for each of the climate change actions i related words or
phrases were calculated and compared per speaker. Next, alternative terms or expressions used
insteadsofeofi eneogwatéralfilifaiiond acn evegre identified. Occurrences of
these terms were also counted as a total number and for each alternative term. This
guantification was an attempt to explore usage (manifest content analysis) and prevalence, as
well as the extent to which these climate change initiatives were a part of the compan

current climate change response agenda or under consideration.

The transcripts were then reviewed carefully, highlighting all text that on first impression

appeared to describe bounded rationality in strategic decision making. Data that could not be
coded into the identified and agreed coding categories were re-examined to search for new and
emerging categories or sub-categories of existing codes. The coded data was analysed to
establish the extent to which the research findings offered supporting or discomfiting evidence
of strategic decision making biases and bounds on rationality. The extent to which findings that
were supportive of bounded rationality theory compared with rational economic utility

maximisation theory were examined. | ncidences of the codes representing bounds on rationality
are presented, with examples from the interview scripts and descriptive evidence, where

available, also being provided.
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2.10 .4 The Use of Categories

Categorisation or coding of data was undertaken to facilitate an understanding, retrieval and
comparison of the information within and between case studies. A priori categories of analysis
were determined based on Table 2-1, but most QDA packages allow for the emergence of new
categories based on the analysis. Both options were used in order to allow for comparability as
well as to identify outliers requiring further analysis. Descriptive, analytical and interpretative
categories were then explored in the study. Coding indicating the frequency (number of counts)
of themes and categories of climate change response initiatives, while binary counts (presence
or absence) of certain categories were also used in the analysis (Jehn & Jonsen, 2010). The
guantitised frequencies indicated particularly prominent initiatives, drivers or irrational
behaviours in organisational strategic decision making processes (Onwuegbuzie & Teddlie,
2003). The quantification of qualitative data enabled an inter -company comparison, as well as a
comparison with the quantitative data c ollected within an organisation. Pattern analysis, the
method of analysis indicated for multiple case studies, entailed identifying a pattern of
categories and variables (Seekamp et a/., 2010, Dures et al., 2010) from the literature and the
pilot case, and then assessing patterns observed in each of the two cases against that predicted
pattern. The binary form of quantitising determined the presence or absence of each
behavioural category for each participant. Individual responses from the one -on-one interviews
were converted into a series of coded response categoriesthat were in turn quantified as binary

variables 0 or 1 based on the absence or presence of each coded response.

Because quantitising has the effect of reducing everything to a single-dimension, causing
considerable loss of context and meaning (Seekamp, et al, 2010, Rocco, et al., 2003),
interpretation of these categories was based on both the quantitisied and the raw transcripts.
Where evidence from different sources was inconsistent or contradictory, reasons for the

discrepancies were sought.

2.10 .5 Interpretive Content Analysis

Text analysis was used for construct development and construct measurement in a variety of

organisational contexts (Jehn & Jonsen, 2010; Seekamp ef a/, 2010) to facilitate data
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exploration. To identify and measure the irrational behavioural constructs in this study,
interpretive content analysis (Seekamp, 2010) was employed to assess the types of constructs
and social influences reflected in the statements made by participants in the one-on-one and
group deliberative processes and to develop coding categories for the behavioural constructs.
The focus on the interpretive content analysis was on understanding the meaning of data in
context to catch salient as well as subtle behaviours under study. A trained psychologist was
utilised for the process to reduce researcher biases such as reactivity, selective information

processing and possible misinterpretation.

2.10 .6 Examination of Other Data Sources

Transcriptions of field notes and notes taken during observations were analysed for instances of

the irrational behavioural constructs.

2.11 Integration of Findings

The concurrent triangulation mixed methods approach allows for the integration of findings
where convergence, differences or some combinations can be interrogated for confirmation,
disconfirmation, cross-validation and/or corroboration (Molina-Azorin, 2010; Creswell, 2009;
Greene et al., 1989). The convergence or similarity of results from different methods and/or
measures was analysed to check for transactional triangulation, which, where present,
increased the confidence in the validity of the method used (Seale, 2004). Outliers and salient
as well as subtle discrepancies were also examined as these have leen proven to be sources of
great insight (Jehn & Jonsen, 2010; Creswell, 2009, Miles & Huberman, 1984). For example, if
the motivations and drivers from two participants provided widely different rationales, then
inconsistences were scrutinsed. As Jehn and Jonsen (2010:327) put it, the objective is to use a
Aimore contemporary and tr an ssfegtwicla allowedtlaelstudy toi angul a
answer the dwowbdand dvhybof executive decision making regarding climate change response.
This in-depth probing created complementarity and increased confidence in the research
findings (Creswell, 2009; Scadura & Williams, 2000).

The different comparison techniques that were used in this study include d:
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2.11 .1 Categorical Analysis

As stated earlier, the objective of coding was to identify any of the behavioural constructs as

specified in Section 2.7. Individual self-reported behavioural constructs gathered during the
unstructured interviews, field and observation notes and transcripts from the interviews were

examined, first separately and then together. Therefore, evidence of behavioural constructs

were examined to see how the executive team processes the information to make decisions and

how the irrational behaviours and other group dynamic forces at play influenced the
organi sationds <choi ce otfategyl Fomexample, stdiug qug bias(tes pons e
tendency to want things to stay the same), can significantly impact the decisions and

alternatives selected. This can easily be seen in such phrasesasiit hat i s how we havi
done things ar €Gantingenchtableg (@ross takulation or matrices) were used to

record and analyse the relationship between two or more categorical variables, displaying the

(multivariate) frequency distribution o f the variables in a matrix format.
2.11 .2 Across -Group Analysis

Another method of analysis that was utilised was based on choosing a category on which the
t wo f i r rad &d prabihg te gain an in-depth understanding of the similarities and
difference and the possible causes of those. The discriminating factor for this analysis was the
guality of the Pareto optimal function (based on the AHP tool outcomes) derived by each
organisation as their chosen climate change response strategy. The across groupperformance
was analysed on the irrational behavioural constructs affecting decision making within the two
companies, by comparing the one-on-one interviews outputs and the other sources of
information and the field and observation notes. This analysis uncovered patterns and insights
that have important implication and contributions (Jehn & Johnsen, 2010) to the fields of

behavioural and behavioural strategy theory building.

2.11 .3 Variable Score Comparison

Variable comparison was used to show the results o f each executiveds text
variable and the groupbés score on the same vari al
text analysis were also included in a variable comparison table. Building of fact-linkages,

correlations and other descriptive statistical inferences were performed on those to gain a

50



deeper understanding of the relationships and the dynamics at play. Factor analysis which
seeks to answer the gquestion: "What are the patterns of relationship among these data?" w ere
explored. These patterns were viewed from the perspective of the pattern of variations and

similarities of the two firms 6behavioural constructs.

2.12 Validity and Reliability of Research

According to Denzin and Lincoln (2000), researchers within a constructivist paradigm, such as
that used in a case study research methodology, attempt t o reco
understanding of the world, such that traditional criteria of internal and external validity are
replaced by concepts like trustworthiness, credibility, authenticity, transferability etc. For this
study, dependability and auditability was used in the place of reliability (Guba & Lincoln, 1985),
where the question to be answered was whether the research design, purpose, data collection
and analysis strategies indicate coherence. Internal validity is replaced by credibility or
authenticity, where the aim is to ensure that the findings and outcomes can be depended upon.
For the study to be meaningful and for it to contribute to the body of knowledge , the outcomes
and conclusions have to be transferable to other contexts, so that external validity is replaced
by transferability or fittingness (Patton, 2002 ; Yin, 1993).

2.12 .1 Trustworthiness

According to Folger et al. (1984), the development of a good coding s cheme is the key to
trustworthiness in research employing content analysis. Lincoln and Guba (1985) defined the
four criteria central to trustworthiness in content analysis research as: credibility, transferability,
dependability and conformability. This section explains how trustworthiness was improved in

the study.

2.12 .2 Credibility

As evidence of trustworthiness, credibility or internal consistency is a key requirement of
summative content analysis. Credibility was def i ned by Br adI|eecagdequatd

representation of the constructions of the
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evidence is consistent with interpretation (Weber, 1992; Hsieh & Shannon, 2005) was made
easier by the fact that the words under study are technical t erms which mean the same thing
across businesses and industries. Professional colleagues in the climate change field were used
to check reproducibility of the coding categories for the climate change response initiatives.
Reliability was calculated by using Cohen's Kappa Cohen, 1960), which calculates the
proportion of units on which raters agree, taking into account chance agreements. A Cohen

Kappa of 0.83 was considered good enough for the coding categories to be considered credible.

Only one researcher was involved in the study both from a data collection and coding
perspective, so the question of inter-coder reliability is automatically eliminated in this study.
Validation of the coding scheme was provided by an industrial psychologist who was the
content expert (Hsieh & Shannon, 2005; Krippendorf, 2004) in understanding organisational

decision making biases and bounded rationality concepts.

Other actions taken to improve credibility included triangulation of data , where secondary data
from the publicly available Corporate Sustainability Reports, JSE SRI and CDP submissions were
also used. Negative case analysis(Patton, 2002) was actively pursued in the study where all
outliers were carefully analysed. Interpretations were checked consistently against raw data;
while peer debriefs (Lincoln & Guba, 1985) using climate change experts and an industrial
psychologist were consulted extensively throughout the data collection and data analysis phases
of the study. The data collection adequately solicited representation by involving as many

functional areas as necessary. Some of the conclusions were drawn directly from the raw data.

2.12 .3 Transferability and External Validity

Transferability is the degree to which ieltoresearc
another context (Krippendorf, 2004). For this study , data sets and descriptors are provided in

the Findings section and Annexure 3, whose transferability to other settings and context s other

researchers can determine. Dense description (Lincoln & Gub a 1985) , al so cal
descriptiono, was used t hroothicklyh desctibe $otial actiomist® e ar ¢ h
ibegin i nt ey pecoeding mhg cir¢umstances, meanings, intentions, strategies,

motivations, and so on that characterize a particular episode. It is the interpretiv e characteristic
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of description rather than detail per se that makes it thick @ ( S ¢ h wa n2b%). TReOrétidal
and analytical generalisation was employed
patterns found in the data were linked to patterns found in climate change response and

bounded rationality theories, thus aiding in conceptual generalisations.

2.12 .4 Conformability

Conformability is the extent to which the characteristics of the data posited by a researcher can

be confirmed by others who read or review the research results ( Bradley, 1993).

Both transferability and conformability can only be judged by reviewers of this work. Audits of
the research process (including methods, decisions and analytical strategies), findings and
checking the internal coherence of the research product by checking the raw data ( some of the
interview transcripts included in Annexure 3), the findings and the recommendations have all

been verified by the academic panel throughout the course of the research.

2.12 .5 Validity
Triangulation is the in-built design tool most accepted as a way of increasing the validity of a

research process (Lincoln & Guba, 1985; Patton, 2002). Multiple sources of information for data
(data triangulation), theory triangulation (multiple theories/perspectives used to interpret the

findings of the study) and interpretation were used in this research. fAThick descriptiond
(Schwandt, 2001) of design phenomenon and of the findings were closely associated with

corporate climate change responses and bounded rationality theoretical underpinnings.
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Literature Review

This section is divided into three chapters. Chapter 3 describes the climate change challenge,
and itds relevance t o pportusitisnpeesented by dlireate rchalsgk are
discussed followed by some of the key drivers that are motivating companies to respond to
climate change. Chapters 4 and 5 describe the key theories that are used to construct the
climate change response framewak. The influence of bounded rationality to industrial
organisations and its impact in strategic decision making are emphasised. Multi-criteria decision
aid theories and their relevance in solving multi-criteria decision problems are presented in

chapter 5.

3. The Climate Change Challenge

The I|literature surveyed starts with t éffectsgener al

impacts on humanity and how the human race has organised itself to adopt to and mitigate
these effects. This is then followed by a closer look at how businesses in different industries
and jurisdictions are approaching climate change adaptation and mitigation. The last section of
this chapter looks at climate change response within the sugar, starch and aviation industries.

These three industries are relevant to the two companies used in the case study.

3.1 Climate Change History

One of the hottest topics in business boardrooms and political round tables of our time is
climate change i often loosely referred to as figlobal warmingad. It brings together a diverse set
of stakeholders from the science communities, researchers, risk and insurance, politics,
economics, and the greater public (Raymond & Brown, 2011). Although actions against climate
change risks, impacts and challenges for businesses, societies and the whole of humanity have
only taken centre-stage in the last twenty years, the debate has been going on for more than
two centuries. Interest and studies on climate change date as far back as the 19th century
(Corner & Pigeon, 2010). Scientists predict that atmospheric concentrations of carbon dioxide
will soon rise above preindustrial levels to 450 parts per million, which may lead to a global

average temperature increase of between 1.8 and 4 degrees Celsius (Anderson& Bows, 2008)
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by the end of the 21* century relative to 1990 levels. A 4-degree temperature change could

cause the collapse of essential regional ecosystems (PCC, 2007b).

A significant amount has been written (Anderson & Bows, 2008; Stern, 2006; Taviv et al., 2007)
about how we know that climate change is happening and what risks exist for business. As
more evidence about the reality of climate change becomes available and the rift between
proponents and critiques narrows, the debates and controversies have shifted to issues
surrounding mitigation and adaptation (King & Lessidrenska, 2009; Winkler, 2010). Mitigation
presupposes that people can make a concerted effort to reverse or at least arrest the
anthropogenic effects of global warming and climate change (IPCC 1996), while adaptation
efforts are aimed assisting humanity, communities and whole countries to survive and thrive

amid all the negative consequences brought about by climate change.

3.2 Definition of Climate Change

For the purposes of this thesis, the United Nations Framework Convention on Climate Change

(UNFCCCXYefinition of climate change was used. According to UNFCC, climate change is:

i . . ] a change of c¢climate which is attributed
the composmon of the global atmosphere and which is in addition to natural climate variability
observed over c¢ompawwa.bnfcec.org)i me peri odso (

Dow and Downing (2011) and Stern (2006) defined climate change as related to a set of
natural causes such assolar radiation, vol canic activity, continent al
According to Stern (2006), the natural causes of climate change are complemented by
anthropogenic actions such as emissions of greenhouse gases from industry, combustion of
fossil fuels, land-use change and deforestation. This combination of natural and human-induced
causes in turn leads to greenhouse effect(e.g. global warming, ozone layer depletion, changes
in socio-economic conditions) and consequences (e.g. disruptions in agriculture, sea level rise,
increases in the frequency of draughts/floods) which disrupt the natural order and flow of life

on planet earth.
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3.3 Taking Action against Climate Change

In his research, Filho (2009) ar r i ved at the conclusion that AFin
cost-efficient solutions to the problems posed by climate change is now a world priority and one

which links government and non-government organisationsi n a way not.Theeen bef
United Nations has been in the forefront of both researches aimed at understanding more on
anthropogenic climate change, as well as efforts to address the challenges it poses. A joint

effort of the World Meteorological Organization and the United Nations Environment Programme

culminated in the formation of the Intergovernmental Panel on Climate Change (IPCC) in 1998 -

a world body that evaluates the risks of climate change. The IPCC has found worldwide

acceptance and recognition since its inception (Dow & Downing, 2011; Winkler, 2009; Filho,

2009). This led to the tabling of the UN Framework Convention on Climate Change (UNFCCCQC)

which was adopted on 9 May 1992 by the Intergovernmental Negotiating Committee , an arm of

the IPCC The stated objective of the UNFCCC is b achieve stabilisation of the concentrations of

six greenhouse gases(GHG); carbon dioxide, methane, nitrous oxide, ozone, water vapour and

halocarbons, which are considered to be the main causes of climate change, in the atmosphere

at a level that would prevent dangerous anthropogenic interference with the climate system. In

early June 1992, the UNFCCC was opened for signature and entered into force on the 2F' of

March 1994. The UNFCCC has over 200 partieand observer states, making it one of the most

universally supported and most influential multilateral environmental agreements. The South

African government ratified the UNFCGCC in 1997.

Negotiated under the UNFCCC, the Kyoto Protocol was agreed in Kyoto, Japan, in December
1997. The Protocol established legally binding commitments for reducing greenhouse gas
emissions from Annex | countries (industrialised/developed countries) as well as outlining
general commitments for all signatories aimed at meeting the ultimate goals of the UNFCCC

(http://unfccc.int ). The Kyoto Protocol entered into force in February 2005 and set targets for

industrialised countries Awith a view to reducing
5% below existing 1990 levels, in the commitment period 2008-2 0 1 Zhitp://unfccc.int ).
Negotiations on a new agreement to replace the Kyoto Protocol are on-going. Under the Bali
Roadmap of 2007, a new global agreement was due to be reached at the end of 2009 in

Copenhagen Instead, the negoti ations resulted in the '‘Copenhagen Accord', which allowed both
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developed and developing countries to make non-legally binding commitments for 2020.
Negotiations on an official post-2012 agreement are continuing after the COP 17,Durban 2011

Conference

Although these climate change responses are national-level commitments, in practice most
countries will delegate their emissions targets to individual industrial entities, such as utilities
and manufacturing companies. Thus, finding practical, workable and cost-efficient solutions to
the problems posed by climate change is now a world priority for business as well. Stern
(2006) has reiterated the fact that a sound understanding of the economics of climate change is
needed in order to underpin an effective gl obal response to this challenge. Adapting to climate
change is important (Tompkins & Adger, 2005) so as to reduce vulnerability (Dow & Downing,

2011) and to understand and map out the opportunities it presents.

3.4 The Complexity of the Climate Change Ch allenge

Scientific uncertainty about natural climate variability and the consequences of global warming
on the natural climatic system (Raymond & Brown, 2011) is creating uncertainty about future
impacts and feedbacks of climate change on social and econamic structures, which further
depend on human adaptation (Dow & Downing, 2011). In a warmer world, people's living

conditions will be seriously challenged. Global food security is expected to worsen as a result of
climate-related drought and weather -related extremes (IPCC, 20075), compounded by a world
population that is estimated to balloon to 9 billion by 2050. For these reasons, climate change
poses the greatest problem for people who are already battling with marginal conditions. Land-
use change is one of the major challenges that societies will have to grapple with in a warmer

world (Raymond & Brown, 2011). The area of degraded or marginal lands is estimated to

increase by 17% over coming decades as a result of global warming (World Bank, 2007).

The uncertainty associated with climate change makes it difficult for the public and private
sectors to respond optimally (Tompkins & Adger, 2005; Dessai & Hulme, 2007). On a

governmental level, uncertainty hampers the design of appropriate mitigation and adap tation
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strategies. On the individual and company level, uncertainty creates difficulties in handling
possible future costs arising from climate change. Raymond and Brown (2011) contended that
uncertainty increases the influence of the institutional environ ment (i.e. influence of industry
fads that come and go over time, competitors, industry associations, consumers, NGOs,
regulatory agencies, and the media, etc.) and reduces the impact of economic and competitive
factors (the "task environment"). Radically new technologies that are economical,
environmentally benign, and virtually carbon neutral coupled with the finances, institutions and
leadership is required to address the challenge effectively (Dow and Downing 2011). Given this
high level of uncertainty concerning climate science, technological and market developments,
and policy responses, businesses cannot easily make rational, objective calculations of their
economic interests and appropriate strategic responses The problem is not that investment
decisions are taken under conditions of risk; rather, planning scenarios contain assumptionsand
predictions about research and development costs, technological develgpments, consumer
behaviour, competitors' reactions, and regulatory responses that are shaped by organisational

fields and are not stable over time (Dow & Downing, 2011).

3.5 Market -Based Policy Instruments  to Address Climate Change

3.5.1 Cap-and-Trade

Two market-based policy instruments, emissions trading and carbon taxation have been widely
accepted and adopted by many governments. Emissions allowances (caps) are tradable
commodities entitling the holder to emit certain quantities of CGO, equivalents (Dubrowski,
2010). To be in compliance, entities must hold quotas greater than or equal to the ir cap
(Bartos, 2009). Supply and demand dynamics determined pricing (Dubrowski, 2010) which has
implications for business. Entities that find creative ways to keep their emissions below their

limit could potentially earn revenue by selling their excess credits (Millard-Ball, 2009), while
those entities emitting above their cap would earn the right to emit by purchasing quotas

(Murray et al., 2009) from the cap-and-trade market, such as the European Union Emissions
Trading Scheme (EUETS) which is a grouping of 25 European Union member states or home-

grown systems, like Shelld $radable Emissions Permit System.

58



Cabon markets also offer project based transactions (Millard-Ball, 2009) where carbon
emissions are traded through credits from projects birthed to offset emissions via such channels

as renewable energy generation, carbon sequestration, reforestation or energy efficiency i

called the Clean Development Mechanism (http://cdm.unfccc.int ). Joint Implementation (J1),

(http://ji.unfccc.int ) on the other hand, allows financing of projects between Annex-1 countries

and earns the financier the Emissions Reduction Units (ERUS) type of carbon credits.Trading

, EU ETS or

Reduction Scheme) ora voluntary basis (e.g., Gold Standard Carbon Emissions Reduction or the

programmes can be implementedon a mandatory (e.g.

Chicago Climate Exchange).

3.5.2 Carbon Taxes

Taxation of greenhouse gas emissions isthe second policy instrument which fixes the marginal
cost for carbon emissions and allows quartities emitted to adjust accordingly (Litman, 2010).
Carbon taxes are based on fossil fuel carbon content. They place a price on emissions by
levying a charge on every ton of carbon dioxide or equivalent emitted, thereby creating an
incentive for GHG emitters to find creative ways to reduce emissions, which is the ultimate goal
of all these interventions. Proponents of carbon tax (Litman, 2010; Tol & Verde, 2009; Lee,
2008) argue that direct levying of taxes on business entities encourages firms to rethink their
core business models andseriously consider alternative energy sources. They dress that there
are economic benefits, both at corporate and societal level, to be realized by businesses being

more efficient and innovative.

Much of the debate around carbon taxation centres around its administration by governments
(Gerlagh et al., 2009; Yohe et al.,, 2007; Yusuf & Resosudarmqg 2007), as well as the effects
that further pol icy actions could have on economic growth and development, particularly for the
developing and least developed nations. Economists all over the world have developed
sophisticated models (Nordhaus & Bayer, 2000; de Leyva & Lekander, 2003) to model the
costs, benefits and impacts of different policies on businesses, industries, whole economies

and/or regions.
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3.5.3 Other Instruments and Measures

A carbon tax or a cap-and-trade system by itself will not s olve this very complex challenge.
Governments the world over are adopting a mix of instruments (Dow & Downings, 2011;
Devarajan et al., 2009) in addition to other measures and standards that are not based on the
actual amount of emissions, such as standards and regulations to increase energy efficiency,
other economic instruments such as incentives and duties on energy-efficient equipment,
encouraging the development and use of renewable energy. Adaptation strategies aimed at
water availability and human settlements and food security (Dow & Downing, 2011; Taviv et al.,

2007) are being brought into the climate change adaptation and mitigation stream.

3.6 The Relevance of Climate Change to South Africa n Businesses

South Africa has been included with such developing economiesas India, China and Russiaas
participants who, although not classified as developed economies are contributing as much to
climate change (Winkler, 2009; King & Lessidrenska 2009) and could have the resources
required to mitigate further increases in greenhouse gas emissions. South Africa is a relatively
heavy GHG emitter, contributing 6 5% o f Africadbs and 1.5% o

emissions (http://cdiac.orni.gov ). It is ranked as the 12" heaviest emitter of GHG in the world

due to energy-intensive sectors in the economy e.g. smelting, deep mining, coal-to-liquids fuel

generation and a heavy reliance on coal to produce electricity (www.climate.org). The carbon

dioxide emissions distribution in South Africa is due to the energy supply mix which is heavily
skewed towards coal (King & Lessidrenska, 2009). Of the country about
75% is coal and 20% oil, with the balance being made up of natural gas, nuclear,
hydroelectricity and other renewables (www.bni.org).

As an active participant in the Kyoto Protocol, South Africa demonstrated its commitment by
developing a Long-term Mitigation Scenario (Winkler, 2008). The conditional pledge by
President Jacob Zuma to reduce national GHG emissions by 42% by 2025

(www.environment.gov.za) during the 2009 Copenhagen Conference on Climate Changeand

the hosting of Conference of Parties (COP) 17 in November 2011 is further incentive for South

African companies to seriously consider climate change impacts.

60

f t he

ot al

c


http://cdiac.orni.gov/
http://www.climate.org/
http://www.bni.org/
http://www.environment.gov.za/

Figure 3-1 South Africa's Carbon Emissions Intensity
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These undertakings, together with the recent introduction of climate change measures such as
the SA dimate Change Response Strategy and the introduction of a vehicle carbon tax in
September 2010, is indicative of the seriousness with which businesses should addressing the
climate change challenge response. Climate policy in South Africa is gaining momentum and
frameworks for greenhouse gas emissions reduction and trading are emerging

(www.environment.gov.za). In the words of John Varley, the Group Chief Executive of Barclays,

fi Griate Change is a business issue It has joined the 1ist

(http://www.independent.co.uk).  The proactive engagement of business in climate change,
Varley sai d, i's in businessesd own interest. He
economy, businesses are moreglobalized than governments and are thus indispensable in this

endeavour.

The Department of Environmental Affairs Deputy Director, Joanne Yawitch, noted that,
fOperating i n  carbormdconstr ai ne d w 0 broughd® up hissiees of innovation and
competitiveness that businesses in South Africa need to recognise and deal with

(www.environment.gov.za). Speaking at the University of South Africad press Trialogue panel
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discussion in February 2010, Webber Wentzel Attorney$partner Johan Scholtzemphasised that
companies that take climate action early will be best placed to take advantage of the
opportunities and protect themselves from the negative aspects of climate change. He
highlighted the myriad of climate -related risks facing corporations, including: operational delay

risks; regulatory; tax; reputational; insurance; and litigation risks.

According to Claude Fussler, Programme Director for the Caring for Climate (C4C) section of the

United Nations Global Compact (www.caring4climate.org), businesses from all regions and

sectors have already started their journeys towards energy efficiency, innovation and GHG
emission reductions. Fuelled by opportunities to reduce energy costs, secure energy supply,
protect business from climate change risk and damaged reputations, generate new revenues or
enter into new ind ustries; carbon management has become a strategic imperative for many

organisations (www.pewclimate.org). In fact, this drive towards food and water conservation,

energy efficiency and carbon reductions, combined with a proactive management of systemic
climate risks, is defining a new level of environmental stewardship (Dow & Downings, 2011).
Long-term investors, asset managers and analysts such as Bloomberg and Google Financeare
beginning to integrate these considerations into investment analysis and decision-making such
as the FTSE CDP Carbon Strategy Index Www.ftse.com) and the Markit Carbon Disclosure

Leadership Index (www.markit.com). Venture capitalists and corporate R & D divisions are

investing in different #fAclean technologieso

3.7 Business Impacts of Climate Change

Exposure to climate change can be positive negative or a combination of both, depending on

the industry and the comp any-specific variables (Schultz & Williamson, 2005). Climate change

presents both risks and opportunities for business. The impacts of these risks and opportunities

vary significantly among businesses depending on the source and exposure to greenhouse gas
emissions (Reyers et al,, 2011), i . e. direct emissions as a resul:¢t
activities, or indirect emi ssions such as those
purchased electricity, resource availability, resource costs ard security of supply, changes in

customer needs as a result of changes in economies, or weather induced requirements (Schultz

& Williamson, 2005).
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Business risks from climate change include physical impacts resulting from volatile weather
conditions which are resulting in extreme weather patterns (droughts, wildfires, hurricanes,
monsoons, typhoons), rising sea levels, melting ice glaciers, and the resultant effects on animal
and human health and well-being (Dow & Downings, 2011). A key risk for business is access to
resources and risks to capital stock such as infrastructural damage due to sea level rise. As a
consequence of the above, there are negative impacts on business resources, personnel,

insurance markets and corporate business models (www.pewclimate.org). Mounting legal and

regulatory pressures and litigation is being augmented by country level or industry level
investment risks and increasing public and stakeholder activism affecting business reputation
and brand equity (Schultz & Williamson, 2005).

Opportunities and Risks

For the agile firm, climate change is also presenting numerous opportunities including revision
of business models to allow for greater efficiencies in terms of materials and energy, waste,
water, etc.; development of new and cleaner technologies, products and services, industries
and participation in whole new industries which were non -existent a decade ago; participation
in carbon markets and emissions trading giving rise to new revenues; strengthening of
reputation and the brand by managing stakeholder requirements, advocating climate change

response and making contributions to solving climate change issues (Raymond & Brown, 2011).

Climate change risks cut across almost every indudry, whether directly or indirectly. The
greatest liability in carbon exposure is in carbon-intensive sectors such as oil and gas, basic
resources, utilities; heavy manufacturing where carbon costs could be direct or be due to
purchased electricity or passed down through the supply chain in the form of higher prices

(www.irrcinstitute.org ). Some of the major risks are explained below.

3.7.1 Legal and Regulatory Risks

As emission reduction requirements become more well-defined and stringent, non-compliance
risks and consequent litigation risks rise. Regulatory risks are on the increase the world over as
governments take heed of the calls to action through treaties such as the Kyoto Protocol;
regulations; national resolutions or local government and federal regulations. These national

and international commitments are creating environments where the need for dialogue
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(Griffiths, et al., 2007) between governments and the private sector are becoming increasingly
unavoidable, resulting in policy positions that are forcing corporations to seriously consider the

impacts of climate change on their businesses.

The lack of climate change legislation or the slow enacting thereof in some jurisdictions is

creating discomfort within the corporate community (www.nbi.org). This has been a subject of

much debate in South Afri ca. Sudppokirgg prapctieesdmpamyn has
takes action to reduce GHG ahead of legislation.Will the authorities take cognisance of the new

baseline when they calculate an entityd smission levelsand the required limits? 0

3.7.2 Competitiveness Risks and Opportunities

With adverse weather conditions (Khandekar et a/., 2005; Stern, 2006), changes in climate may
cause damages to buildings, interruptions to infrastructure and supply chains. It may also

change travel and migration patterns, affecting such business decisions as location decisions
and geographic markets to pursue. For example, the European Union Directive on Aviation

(http://ec.europa.eu ) is causing viability challenges for airlines. The introduction of climate

change specifications on goods imported into the EU and the imposition of taxation on imports
through Border Tax Adjustments (BTAS) poses serious trade barriers (http://ec.eur opa.eu).
Businessesalso face the obvious risks of changes in the prices of oil, gas, electricity and, where
required, carbon. To mitigate these risks, companies can either reduce their exposure or hedge
the risk (Mills, 2005). Such attempts to pass through carbon costs will add onto the prices of

goods and services making products uncompetitive on global supply chains.

Product and Market Diversification

The pursuit of diversification as a business strategy - the need to enter into new businesses;
shift away from low margin, low growth or mature industries, distribute risk, utilise excess
productive capacity, compensate for technological obsolescence, reinvest earnings into high
growth industries (Carbon Trust, 2006), are key drivers for businesses to respond to climate
change. By investing in efficient technologies and developing sufficient skills to support value
addition e.g. significantly reducing energy costs, streamlining the supply chain and meeting
stakeholder expectations, benefits will trickle to the bottom -line. Several companies are

investing in research and development to come up with environmental ly-friendly products with
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new revenue streams (e.g. SunChips by Frito-Lay. www.sunchips.com) and services which open

up new markets and industries. Companiesare seeking market opportunities in developing new
technologies, often backed by vent ur e.Sonempfthoselcdmpaniess an d
have grown into publicly traded, large organisations, e.g. SolarWorld (www.solarworld.de).
Other investors seek specific opportunities in renewable energy assets such as solar, wind

farms, tidal waves, biomass or co-generation promising more stable growth.

3.7.3 Invest ment Relations T Risks and Opportunities

Financial markets are calling for more robust corporate disclosure of carbon intensity so as to
factor the carbon profiles into capital allocation and investment decisions

(www.caring4climate.org). There is also increasing pressure on businesses to report non

financial issues related to climate change, through mechanisms such as The Carbon Disclosure
Project (CDP) The cost of capital will likely be influenced by a company éds abil ity to
exposure to liabilities posed by a carbon-constrained world (CDP, 2012. Bank-lending criteria
that take cognisance of climate change mitigation have already been incorporated by leading

multi-national financing institutions (www.worldbank.org). Investment decisions in assets such

as power stations, industrial plants and buildings are already being driven by carbon intensity
considerations. The cost of capital associated with carbon-intensive investments is an additional
risk that can become more prominent in the future. Discounting of share prices for companies
poorly placed to compete in a carbon-constrained world is already taking place in most of the

Annex | countries (www.pewclimate.org). Thus, financial exposure from climate change affects

business6é ability to raise capital and i mpacts on

3.7.4 Brand Equity

Public perceptions of corporate behaviour have the potential to impact the bottom line of
businesses (Reyers ef al.,, 2011) and the very existence of certain businesses. A 2002 study of
European and American businesses showed that the \alue-at-risk because of climate change
varied between companies by a factor of 60 times (Innovest Strategic Value Advisors, 2002. A
2008 study by Point Carbon showed that the market capitalisation of American business was
impacted by between 10 and 35% due to climate changei related risks. Several organisations

have stepped up educational and awareness building programmes on climate change (CDP,
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2010). Organisations that are seen to be taking steps towards carbon-neutrality are reaping
benefits (Schultz & Williamson, 2005), while those choosing to ignore the calls oppose climate
change action outright, may have to bear the brunt of the repercussions, including increased
scrutiny of business activities, reduced ability to attract talent and investments, consumer

boycotts, media coverage and potential litigation (www.pewclimate.org). Those companies that

will succeed in portraying a positive image of their efforts to mitigate climate change stand to

gain market share at the expense of the laggards (Deutsche Bank Research, 2007)

3.7.5 Supply Chain and Operatio nal Risks and Opportunities

Achieving sustainable environmental management along a whole supply chain is complex due to
global business management trends (Welford & Frost, 2006) like global sourcing and off-
shoring. In their study of multinational supply chain partnerships, Cheung et al., (2009) found
that companies are adopting a top-down approach to green supply chain management by
i mposing hi gher igreeno standard 0 n -totbhsmess
relationships are increasingly incomorating environmental sustainability standards (Welford &
Frost, 2006). On the other hand, accounting for emissions along a supply chain can help
identify lucrative emissions and cost reductions (Stoffberg & Prinsloo, 2009) and other value-

creating opportunities.

3.8 Dirivers of Corporate Climate Change Response

Banerjee (2002) and Bansal and Roth (2000) identified the key drivers for corporate action as
being competitiveness, also called the financial business case,organizational legitimacy (Bansal
& Clelland, 2004) primarily geared towards managing stakeholder expectations, and ecological
responsibility, which is a paradigm shift towards responsible earth citizenship where values and
morality become the dominant drivers for corporate climate change response. From a South
African perspective, Reyers, et al. (2011) extended Banerjee and Bansaland Rot hdés fg
and came up with subcategories for the three ov er-arching drivers as shown in Figure 3-2. The
addition of another layer of sub -drivers provides necessary information which allows distinctions

to be drawn between the motivations of different companies and enables one to answer with

suppl

amewor

precision the question AWhy respond to climate <ch
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Figure 3 -2 Corporate Climate Change Response Drivers
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Other studies that have provided vital information concerning motivations and drivers for

corporate climate change action incl

Curve: Corporate St r at egi es That Address Climate

Hoffman of the University of Michigan, as well as the Climate Change Connection Report

entitled, 60The Bottom Line on Climate
identified several drivers for corporate action including; profitability and access to new sources

of capital, cust omer demands for 6greener 6

and transparency; pressure from NGOs and activists; desire for increased operational efficiency

in order to remain competitive; consistency with existing corporate cultures; protecting the
global environment; social responsibility; improving company reputation; remaining competitive
with industry peers; rising energy or feedstock prices; intra-industry energy or climate change

initiatives; compliance with existing or pending national, state or local legislation or international

agreements; new strategic direction for company

In their study of the drivers for corporate activity of the Carbon Disclosure Project 500, Kolk and

Pinkse (2004:307) found that compani es

the Peuv
Changebo,
Change: A
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Afemphasi s



climate change rather than the riskso. The
spurred by realising cost reductions, changes in demand for goods and services due to
increasing consumer awareness and demand for environmental friendlier products and services,
and the precipitation of innovation resulting in the development of new technologies. Other

motivations for action include the lobbying and influencing of governments and policy outcomes
(Griffiths et al.,, 2007) such as minimum standards, access to resources (natural, energy,
water), waste management, energy efficiency, carbon emissions standards, carbon pricing, and

feed-in-tariffs (www.busa.org.za).

3.9 Corporate Climate Change Response Strategies

I n their study of companies6 responses to

several types of responses for carporations, ranging from active resistance on one end of the
spectrum to proactive engagement at the other. Lying somewhere in the middle are fence -
sitters, termed opportunistic/hesitant responses, where companies prepare themselves for
eventualities arising from climate change drivers such as risks and threats or opportunities (Kolk
& Levy, 2001). Other classifications include dodgers, emergent planners, internal explorers and
champions (Kolk & Pinkse, 2005). While such classifications have merit, Kolk ard Pinkse (2004)
argued that such responses were generally

policy rather than competitive activities in the marketplace. In their 2008 study of multi -national
companies (MNCs), Kolk and Pinkse concluded that damate change is opening up new
opportunities for MNCs to develop figreeno

enabling them to thriveandgrow. I n t heir study of Australia

change, Griffiths et al, (2007) proposed that there is a direct relationship between the

expec

c |

ma t

addr es

n

propel

governance systems in a country or industry

innovative capabilities developed in response to climate change

In their study on the implications of environment al choices on corporate strategy, Reinhardt
(1998, 1999) argued that the topic of environmental sustainability investments should be
explored from the perspective of the timing and appropriateness of such investments, rather
than the perspective of whether or not such investments should be made. He argued that
environmental investments should be treated like any other policy-driven or ethically-driven

investments where the industry structure, competitive environment, economic sustainability of
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the business,and t he businessd® competencies are key det

Afiwheno of climate change response.

I n an attempt to answer the questi,dnsato (B0 en doe
identified four generic types of competitive environmental strategies, the first of which he

labelled eco-efficiencyd, modelled ar ound P1680 tcest fteadership strategy, where

companies should be promoting resource efficiency in the form of reduction of material used,

reusing material, recycling and exploring by-products from the waste. Thus firms pursuing low -

cost leadership coupled with climate change impact should follow the eco-efficiency strategy.

The second option is what Orsato (2006 )whetreer med
reputational and organisational legitimacy are key drivers to climate change response. Beyond

Compliance practices such as environmental and climate change certifications, can give some

businesses a fAlicense to operateo, get businesse
gener al public and other influenti al stakehol der s
Brandi ngo, which can be attractive to companies

(Porter, 1996). Marketing differentiation based on some products §reen characteristics is being

explored, particularly by business-to-consumer (B2C) companies. The fourth option is termed
AEnvironment al Cost Leader shipo, where bus-Hd nesses
oriented products. Green product innovation, fuelled by dematerialisation, material substitution

and other green technologies, is a viable option for companies in mature industries or in

commodity industries where room for differentiation is limited. It is also an innovative way to

move into new and emerging industries, thereby diversifying the business.

3.10 The Starch Industry  and Climate Change Response

3.10.1 Worldwide Starch Industry

The worldwide starch production figures keep growing due to increasing demand in food and
non-food areas. 54% of starch is used in food applications, and 46% in non-food applications
(International Starch Institute , 2012). Over the last 20 years there has been a three-fold
increase worldwide in starch production. Maize is the most important raw material for industrial
starch production, with t he global share of maize starch accounting for more than 80%. Due to

the warmer climate, maize is widely grown in Southern Africa and is readily available because it
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is a sample food for the majority of African countries (Colin et al., 2007). A problem facing the
industry in recent years has been sagging prices, largely due to expansion in production
(International Starch Institute , 2012). The continued sustained growth in corn wet milling,
despite the drop in prices, has resulted from t he i ndustryds continuous
products and expansion into hew markets (Galitsky et al., 2003). Advances in food chemistry
have developed ways to transform corn into a variety of products (Colin et al., 2007). According
to the International Starch Institute (2012), a nother key driver for competitiveness in the
industry has been the use of more efficient production technologies to bring down the cost of

production.

Traditional food uses of starch have been supplemented by widespread developments in the
use of starch as a raw material for a variety of non -food industrial products. Increasingly, starch
is being viewed as a more environmental friendly, renewable raw material that is replacing non -
renewable fossil fuel derived feedstock for a wide range of carbon-based products, including
plastics (Colin et al., 2007). Another trend is the development of specialty starch products for
niche markets/uses, either through modification or cultivation of crop varieties containing starch
with specific biological characteristics (e.g. non-genetic modified maize). Starch can be broken
down into its saccharide components, which are used as glucose and fructose syrup sweeteners
for the food and soft drinks industries and as substrates for the production of a wide range of
fermentation products such as citric acid, monosodium glutamate or lysine for animal feed
(Galitsky et al., 2003). Starch can also be physically or chemically modified for use in the paper

and corrugated industries.

3.10.2 Corn Starch Produ ction Process

Corn wet milling plants require a large capital investment and are bound by large economies of
scale. The process of starch extraction requires large volumes of water. This water is
subsequently removed and discharged as effluent with high amounts of carbonaceous matter
which pose serious threats to the environment. Tongaat Hulett in this study uses a wet milling

process (Figure 3-3).
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Figure 3-3 Corn Starch Wet Milling Process

__________________________

__________________________

Germ Separator
Cyclones

__________________________

Germ Separator
Cyclones

__________________________

__________________________

Centrifugal
Separators

Multistep
Cyclone Plant

Peeler
Centrifuge &

Elach Nruiar

_Cleaning

|

Storage

& Corn

Steeping

Evaporation F) Corn- Steep

!

1% Coarse

1St
Degerming

2" Coarse

Germ Drying H Germs

2nd
Degerming

Fine

Gluten
Separation

& Drying

Dewatering I : Corn Feed

Gluten

Nnsin~

9[ Corn

Fine

A\ V2

Fine

Fresh Water

>< Starch

71



The goal of corn wet milling is to optimise the value from each constituent of the corn kernel by

separating corn into its four main components, which are further processed to produce starch
and various by-products such as edible oil and feed industry products (Colin et a/., 2007). Wet-
milling produces four major co-products for the feed industry from the isolated steep water,

bran, germ meal and gluten (International Starch Institute , 2012). Together, these co-products
represent about 25 i 30% of the corn processed. The two main products, ethanol and
sweeteners, are made by further processing starch. Corn starch is another main product, along
with corn oil, made from the germ component. The fibre contains proteins and they, along with

other by-products, are generally used in animal feed.

Agro-processing industries generate high organic content wastewater (Rajasimman &
Karthikeyan, 2006), requiring biological processes to treat before discharging. Decomposition of
the organic matters emits methane, a greenhouse gas and a biogas that could be used in heat
and energy generation. The production process consumes large volumes of water and energy
and also generates organicloaded solid and water waste. The resulting wastewater is
susceptible to anaerobic degradation (Colin et al., 2007). The drying and dewatering steps are

the main energy consumers in the milling process (Galitsky et al., 2003).

3.10.3 Energy Efficiency of Wet Milling Processes

Corn wet milling is the most energy -intensive industry within the food an d kindred products

group (Galitsky et al., 2003), using 15% of the energy in the entire food industry. After corn,

energy is the second largest operating cost for corn wet millers in the United States and South

Africa, making energy efficiency improvement an important way to reduce costs and increase
predictable earnings, especially in times of high energy price volatility (International Starch
Institute, 2012) . Corn wet milling is an energy-intensive industry because it is a wet process

that produces dry products (Drescher, 1997). Corn is soaked in water
component materials, i.e. protein, gluten and fibre, and throughout the process water is used

as a medium for separating these components. For most of the products, dewatering,
evaporating and drying are required, which often entail the use of large amounts of energy

(Galitsky et al., 2003). Significant amounts of energy are also required to power the large
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motors for grinding after degermination, compressors, blowers and pumps for efflu ent

treatment.

Electricity is used for pumping, grinding, separating and drying the corn products. Fuel is used
either to make steam or for direct drying (Weigel et al., 1999). Steam is used for evaporation,
drying, fermentation, extraction, ethanol reco ver, jetting or jet conversion in starch refineries

and for maintaining process temperatures. Flue gas is used for drying and stillage processing
(Shapouri et al., 1995; Drescher, 1997). The relative importance of electricity, in addition to the

high steam demand in the industry, prompted investment into combined heat and power (co -
generation) of onsite electricity and steam. Most corn milling plants generate both electrical and

thermal energy burning coal in boilers using steam turbines (Galitsky et a/., 2003).

3.11 Sugar Industry

According to The Sugar Association (2012), around 170 million tons of sugar was produced by
the more than 100 sugar-producing countries in the 2011/12 international sugar season. 81%
of this is made from sugar cane grown primarily in the tropical and subtropical zones of the
southern hemisphere, and the balance from sugar beet which is grown mainly in the temperate
zones of the northern hemisphere. Africa, with its favourable agronomic conditions, has
significant potential to contribute towards the production needed to meet th e growing demand
(SASA, 2012)

The South African sugar industry is one of the worl
high quality sugar (DME, 2007). The industry produces an estimated 2.2 million tons of sugar
per season (SASA, 2012) About 60% of this sugar is marketed in the Southern African Customs
Union (SACU) with the balance being exported to Asia, the Middle East and other African
countries. The industry is diverse, combining agricultural activities of sugarcane cultivation and
the manufacture of raw and refined sugar, syrups and a range of other by -products. There are
several A wh i t emillers graducing refined sugar for direct consumption and export (SASA,
2012).

A fundamental shift has been taking place in the global sugar industry as increasing quantities

of cane are directed at producing ethanol as an effective carbon dioxide (CO,) mitigation
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strategy (Hertel et al., 2010). The fibre in sugar cane is increasingly being used for renewable
electricity generation (Zuuibier & van de Vooren, 2008; Yevich & Logan, 2002). Sub-Saharan
Africa, with ample unutilised arable land and using less than 10% of its available fresh water, is

well positioned to benefit from these developments (DME, 2007). The adoption of a phased-in
60% ethanol replacement of petrol within SADC over the next 15 years would result in the

construction of over 100 sugar milling/ethanol facilities (SASA, 2012). The development of an
ethanol industry on the scale described above within the SADC region would require the use of
3 to 6% of available land based on a combination of irrigated and rain-fed sugar cane farming
(DME, 2007).

A second thrust in terms of renewable energy is the production of electricity from the burning of
sugar cane fibre (Hertel et a/.,, 2012). While this has been carried out by the sugar industry for
many years, it has not been exploited from a South African perspective on a commercial scale
(lllovo 2011). The adoption of high efficiency boiler and electricit y generating technology will
allow sugar mills to produce substantially more electricity from the same quantity of fibre,
allowing for meaningful quantities of renewable electricity to be made available to the national
grid (Yevich & Logan, 2002). If this thrust is developed in parallel with a bio -fuel regime, then
the 100 plus sugar mills discussed above with regards to ethanol production could potentially
create 8,000 MW to 10,000 MW of renewable electricity-generating capacity (DME 2010).

3.12 The Aviat ion Industry

Global aviation has gained importance rapidly with the revenue passenger-ton-miles increasing

from 3.2 billion to 84.1 billion in the period 1954 -2007 (Gossling & Upham, 2009). In 2009, over

22 Dbillion passenger s weairlires and the glaba aviation imdasey wor | d &
produced 628 million tonnes of carbon dioxide, which is equivalent to 2% of total global

emissions (IATA Economics 2012). Approximately 80% of aviation CO, is emitted from long -

haul flights of over 1 ,500km, for which there is no practical alternative mode of transport (IATA,

2012). Air transport carries approximately 5 % o f the worldbés trade volum
approximately 35% by wval ue. The industry currentlsy cont
Gross Domestic Product (GDP) per year, and is forecast to contribute $1 trillion by 2026 (IATA

Economics, 2012)
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Aviation is a global activity as it provides an interconnected network of air services spanning the
whole globe, with aircraft and the associated emissions continuously crossing national
jurisdictions and continents (Forster et al, 2007). Domestic flights have implications for
international aviation as they often serve as feeders for the international network (Gossling &
Upham, 2009). Realising this web of interconnectivity, governments at the 37 ™ ICAO Assembly
in October 2010, reached a global agreement on a sectoral framework for addressing
international aviation emissions (ICAO, 2011). The agreement formulate d global targets for the
aviation industry. The aviation industry, through the guidance of ICAO, has committed to
improve its fuel efficiency by 1.5% per year to year 2020, cap its net carbon emissions from
2020 through carbon neutral growth , and halve its net carbon emissions by 2050 with 2005 as
the base year (ICAOQ, 2012). The entire aviation sector signed a declaration in 2008 that

committed it to what is known as the Four Pillar Strategy for reducing emissions.
The industry has detailed four steps involved in the cutting of emissions, namely:

1. Im proved technology i technological advances in aircraft designs, composite
lightweight materials and radical engine advances, which has resulted in each new
generation of aircraft being 20% more fuel efficient, with airlines expected to invest $1.3
trillion in 12,000 new planes (ICAO, 2011), offering high prospects for reducing aviation
emissions. Aircraft are required to meet certain engine certification standards related to
fuel burn, noise and emissions of oxides of nitrogen (NO,, carbon monoxide, unburned
hydrocarbons) with reference to landing and take -off cycles, as prescribed by ICAO(IATA,
2012). Sustainable biofuels are already in use in commercial flights, with more research
and development being channeled into aviation biofuels (Lee et al., 2009; Arnold et al.,
2000), as evidenced by the signing of a cooperation agreement between the Air Transport
Action Group (ATAG), a global industry body that brings together all aviation industry
action plans for promoting avi ad 6Q@eemdAviatisnu st ai n e
Research and Development Network (GARDN), a businesded Network of Centres of
Excellence whose mission it is to promote aerospace technologies for the protection of
the environment (ICAO, 2011). The agreement is to foster and promote e nvironmental
research in aviation, particularly in the areas of sustainable aviation biofuels, sustainable
development, industry collaboration and climate change. Other opportunities for improved
technologies are in the communications, navigation, surveillance and air traffic

management systems (Gossling & Upham, 2009).
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More efficient operations I d@perationsdin aviation terminology describes a range of
activities including the flying of the aircraft, the control and monitoring of the aircraft by

the air traffic management system and the conduct of various airport activities (Gossling
& Upham, 2009). Emissions reductions in operations are being achieved through
operational redesign initiatives such as reduced auxiliary power unit usage, more efficient
flight procedures, baggage loading strategies, weight reduction measures (ICAO, 2012)
and other measures geared towards reducing the amount of fuel used in servicing and
operating each flight, which also results in significant cost savings for airlines (Lee et al,
2009). Operational measures to reduce emissions do not necessarily require the
deployment of new or expensive technologies, but call for different ways of operating the

equipment already in place (Lee et al., 2009). For example, landing using a continuous
descent approach (CDA) is said to save at least 150kg of CQ per flight

(www.enviro.aero).

Better use of new infrastructure - reducing flight time has a positive impact on the
amount of emissions (Lee et al., 2009). Infrastructure presents a major opportunity for
short-term emissions reductions. Full implementation of air traffic management and
airport infrastructure is expected to provide substantial emissions reductions through
implementations of measures such as the Single European Sky ATM Research (SESAR)
and similar regional collaborative arrangements, as well as the implementation of Next
Generation air traffic management (NextGen) systems (ICAO, 2012). SESAR aims to triple
European airspace capacity by 2020, halve the cost of providing air navigation services
and reduce the environmental impact per flight by 10% from the 2005 base -year levels
(ICAO, 2012). NextGen is expected to deliver improved access, fuel savings and reduced

CO, emissions as well as reduce delays by 35-40% by 2018.

Positive economic measures I these are short-term initiatives which are designed to
close the gap until technology and more efficient operations can provide the means to
meet the aviati oflCAD, 2012)d@ogetnments dreawoikiegtasagreeing
on a global framework that accounts for emissions only once, to ensure that airline users

are not taxed more than once for carbon emissions (ICAO, 2012; Forster et al., 2007).
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Flight Navigation

More than 100 000 flights take off at airports across the world daily, some on short hops and
others across the oceans but in the same sky (IATA, 2012). It is estimated that 8% of aviation
fuel is wasted as a result of inefficient aircraft routing ( ICAO, 2012). Evolutions in the industry
are having profound effects on the way aircraft are being safely handled and in more
environmentally friendly ways than in the past (Lee et al., 2009). Until recently, aircraft routing
was based on pre-determined routes (highways in the sky), which were designed around the
location of ground-based navigational aids (ICAO, 2012). The accelerated growth in the number
of in-service aircraft has demanded a shift in this type of air traffic management (Gossling &
Upham, 2009). Technology advances based on aubmated communication data-links are
making it possible to move towards the management of optimal airspace use rather than
management of each flight (Lee et al, 2009; Gossling & Upham, 2009). Communication,
navigation and surveillance can be managed within a global or regional framework of
information systems, rather than relying on voice communications between a controller and a
pilot (IATA, 2012).

In this dispensation, air traffic management will be treated as a global rather than a national
operation, with common automated technologies and procedures based on satellite data-links
(IATA, 2012). This will allow aircraft to dynamically change altitude or direction to exploit

prevailing traffic and weather conditions. These developments have already been tested and
proven in the airspace of 41 European countries (ICAO, 2012, where reduced vertical
separation minimum (RVSM) increased the enroute airspace capacity above Europe by 14%.
This has resulted in reduced flight delays, increased fuel economies, greder flexibility for air
traffic controllers and has consequently improved environmental performance due to reduced
fuel burn (ICAO, 2012).

ANSPs are exploring new designs in takeoff, routing, cruising and landing procedures, which
are resulting in improved efficiencies (Lee et al, 2009). Commonly referred to
departureso, airlines in collaboration with ANSP
pilots can take-off and climb to the optimal cruising altitude in one smooth, continuous ascent.
This is a big departure from the traditional procedure of ascending to the cruising altitude in

several steps Thesefigr een depar tsgawed10p00 toenesdoli fuek and 32 000
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tonnes of CO, emissions in one airport in a year in Europe (ICAO, 2012), with fuel savings
estimated at $34 million in 2008. Fuel savings of up to 40% (equivalent to 50 1 150kg of fuel)
during the approach phase have been demonstrated through the use of continuous descent
operations (CDO) (ICAO, 2012). It is estimated that up to 150,000 tonnes of fuel and 500 000
tonnes of CO, per year could be saved in Europe alone if CDO procedures are widely adopted
(IATA, 2012).

ANSPs are working collaboratively with aircraft manufacturers, airlines and airports to ensure
that aircraft ar e taking-off, cruising and landing in the most efficient way (Lee et a/., 2009).
ATNS is a member of an aviation group working on an Asia and South Pacific Initiative to
Reduce Emissions (ASPIRE) project started in September 2008. By early 2010, the Atlantic
Interoperability Initiative to Reduce Emissions (AIRE) project had a 1 152 flight trial, with a
demonstrated 400 000 tonnes saving in CO, as a result of greener ATM procedures. The most
wasted fuel is in delays as aircraft queue up for a runaway take -off slot, or a wait until a

terminal gate is free (ICAO, 2012). The utilisation of airport collaborative decision making (A -
CDM) directly linking airport operators, ground handlers and service providers to air traffic

management networks, and giving users access to operational data, ensures that flight
schedules are planned in alignment with available runway and airspace capacity (ICAO, 2012).
In one European airport, the introduction of A-CDM reduced taxing times by 10%, with a fuel
savings of $3.6 million in a year (ICAO, 2011). In the United States, the cost of burning fuel on

the ground due to delays was estimated at $5 billion for 2008 (IATA Economics, 2010).
Technological evolutions are looking at advanced collaborative decision making where
information such as passenger flows and baggage information will be shared to improve on-the-

ground service efficiencies (ICAO, 2012).

In order to be effective, efforts to reduce greenhouse gases are addressing the total aviation
value chain, requiring close collaboration between different parties to these value chains
including airlines, aircraft manufacturers, fuel suppliers, air navigation service providers and
airports, as well as ancillary suppliers of services (ICAO, 2012). By mandating the development
of common functional airspace blocs such as the Single European Sky (SESAR) programme, the
aviation industry has taken major steps towards national and regional collaboration (ICAO,

2012). This collaboration is extending to all airspace users, including the military, business and
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general aviation flyers, giving users access to previously restricted airspace, e.g. restricted
military zones (IATA, 2012). In the past, avoiding restricted airspace meant lengthy and

inefficient detours which increased the amount of emis sions per trip.

Due to the global, interconnected nature of air transport , governments around the world are
encouraged to equally apply the parameters of a global framework to both domestic and
international aviation emissions reduction efforts (ICAO, 2012). They were tasked with the
responsibility of establishing appropriate legal and fiscal frameworks to facilitate CO, emissions

reduction efforts within their jurisdictions.
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4. Bounded Rationality in Strategic Decision Making

4.1 Rational Economic Man  Theory

Rational economic man theory says that a decision maker is always fully informed and therefore
maxi mi ses hi s utility by determining hi s ficompl
preferences over alternative uldei4l). sTheorkticalltypitn s u mpt i
is possible to make a perfect, rational decision by means of very complex calculations, taking a
lot of time and effort. This theory was formalised in rational choice theory (Bakka & Fivesdal,
1986), expected utility theory (Mongin, 1997; Schoemaker, 1982) and is the foundation of
probability theory (Wald, 1939) requiring choice so as to measure expected utility that reflects a

complete and consistent preference order over possible alternatives.

Research into decision makirg has traditionally focused on how people, as individuals, choose
among alternatives and specifically about how they go about finding the best alternative or
maki ng t heaecisforrs.i Tdnik ts dnost clearly expressed in the normative, neoclassical
economic model assumptions that characterise the rational decision maker, the Aomo
economicus (Lee et al., 2009). According to these models, people are rational "wealth
maximizers" who seek to increase their own well-being, thus emotions and other extraneous
factors do not influence people when it comes to making economic or strategic choices (Botzen
& van den Bergh, 2009). The first assumption is that a rational decision maker is completely
informed which means that s(he) knows what all the possible alternatives are and what the
outcome of any action will be. This presumably includes both short-term and long-term
outcomes. The second assumption is that a rational decision maker is infinitely sensitive (Alm,
2010); hence is able to notice even the slightest difference between alternatives and uses this
to discriminate amongst them (Cook et a/., 2007). One consequence of this assumption is that

two alternatives can never be identical, as they will always differ in some way.

The third assumption is that the decision maker is rational, which implies that alternatives can
be put into a weak ordering and that choices are made so as to maximise something. The weak
ordering means that if for three alternatives A, B, and C, the decision maker prefers A over B,
and B over C, then the decision maker must also prefer A over C. This in turn requires that

there is a common dimension, which can either be simple or composite, by which all
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alternatives are rated. This common dimension also enables the decision makerto identify the
alternative that has the highest value, in order to maximise his or her decision outcome.
According to conventional strategic theory, executives and other decision makers are treated in

the most part as rational value maximisers.

Rational decision making is about making decisive steps (means 1 known as procedural
rationality) to achieving a certain goal (end - goal rationality). Generally one end becomes the
start of another end, leading to a hierarchical chain of decision choices (Simon, 1976).
Rationality then, according to Simon (1976), is that process of constructing means-end
relationships. What is rational at any given time depends on the performance measure that
defines the goal, the perceptual history of the decision maker, the percept sequence, the
decision environment, the knowledge, expertise and experience of the decision maker and the

constraint in the type of actions and amount of time available in which to act.

Simon (1976, 1991) described decision making as involving four distinct steps namely:

1. Identifying and listing the alternatives involved in all the choice decisions;

2. Describing and determining the consequences of the choice of each of the alternatives;

3. Evaluating and comparing the sets of consequences resulting in a preference order o the
alternatives; and

4. Selecting the option with a corresponding highest evaluation on the list of alternatives

(known as maximisation).

The choice problem is about describing the consequences, evaluating them and associating
each of them with the alterna tives, ranking them into some preference order in order to select
the best performing alternative (Simon, 1976). Rational economic man theory says that a
decision maker always acts rationally in following these four steps, i.e. the decision maker is
always f ul | vy i nformed and t herefore maxi mi ses
reflexive, transitive and continuous preferences over alternative bundles of consumption
goods. 0 ( Ked8)nEstheory &sd &lvances that a rational decision maker will always
make the same choice when the same decision situation occurs again at some time in the

future (Bakka & Fivesdal, 1986).
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4.2 Bounded Rationality Explained

Conformance to the rational economic manods

to not always work in practice, even when decision makers are intendedly rational. Evidence
from everyday observations, laboratory experiments and research studies have shown that
rationality often fails in important situations, resulting in mismatches be tween the decision
situation and decision choices (Jones, 1999). The rational economic model of decision making
has been criticised (Simon, 1955) for disregarding the inner conflicts (cognitive dissonance) that
have been shown to be prevalent particularly in complex decision making situations. Human

behaviour was found to deviate from rationality in a number of ways including (Simon, 1976):

1 Complete knowledge about the consequences of a possible course of action is not
always feasible.

9 Attaching value to a future event is not always practical, especially in new and novel
situations where experiential learning is not available to gain knowledge from.

9 In most situations, not all of the possible alternatives are available for evaluation at the

time.

In an attempt to reduce cognitive load (Marsh, 2002) as called for by the rational economic
man model, decision makers generally attempt to reduce the pain, uncertainty, tension and
discomfort associated with decision making by employing a variety of fast and frugal
simplification strategies (called heuristics) and rules of thumb, which quickly and economically
return satisfactory choices that would satisfice (be optimal or good enough), rather than
maximise utility over the long run (Todd & Gigerenzer, 2000; Simon, 1955). These heuristics
have been accepted as critical to problem solving (Newell & Simon, 1990; Groner, ef al., 1983),
even though they give rise to severe and systematic errors called biases (Kahneman, et a/.,
1982).

This culminates in less comprehensive and often irrational decision choices, particularly in
complex, uncertain and risky decision problems (Tversky & Kahneman, 1974). The deviation in
judgment that occurs in particular situations leads to replicable patterns of perceptual

distortion, inaccurate judgment and illogical interpretation, commonly called irrationality.
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Rationality, Simon (1955), found is bounded by time, information, cognitive and other internal

constraints. The systematic experimental study of reproducible errors of human r easoning, and
what these errors and the underlying revelation s about mental processes say, are known as
heuristics and biases. These biases make up the filter between what actually exists, and what is

perceived to be true.

Theoretically, it is possible to make a perfect, rational decision by means of very complex
calculations taking a lot of time and effort. Simon (1955) postulated that humans made
decisions using fast and frugal heuristics, rules of thumb (Kahneman & Tversky, 1974), that
would satisfice (be optimal) rather than maximize utility over the long run. Several researchers
have proposed the incorporation of bounds on rationality as and when they are important or
necessary (Gilovich et al., 2002; Simon, 1996; Conlisk, 1996; Thaler, 1999).

4.3 The Case for Bounded Rationality in  Industrial Organisations

Interest in the study of bounded rationality in industrial organisations has increased, largely
spurred on by the premise that an organisation is a group of actors sharing a common
objective, and that the behaviour of organisations mimics the behaviour of the organisational
actors (March, 1994, 1991). Irrationalities have been studied in organisations through game -
theoretic approaches, encompassing such issues as limited attention spans, organisatimal
identification (Jones, 1999), organisational routine and agency theory, the deviation from profit
maximisation propelled by a desire to secure profits, to a desire for maximum profits (Cyert &
March, 1956; Rothschild, 1947).

In their study of satisfi cing in organisations, Cyert and March (1956) found that organisations in
the face of competitive pressures deviate from profit maximisation by expanding sales in order
to secure profits. Jones and Bachelor (1994) concluded that solutions did not automatically
follow problems, such that organisations sometimes had solutions waiting for problems, such as
a technological innovation that is yet to find commercial use. Organisations were also found to
have limited attention spans (Simon, 1991, 1979), particularly for phenomenon and events that
take a long time to unfold. This was found to be due to limited corporate memory and an

inability to plan over long time horizons.
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4 3.1 Deliberation Costs

Bounded rationality is premised on psychological principles that satisfy the constraints of limited
knowledge, limited time, uncertainty and cognitive limitations, so that decisions are designed to
be fast and frugal (heuristics). Bounded rationality employs heuristics which have been criticised
as a source of bias, but which are also viewed as critical to pragmatic decision making (Simon,
1969, Kahneman et a/, 1991; 1990). This is because there are costs to decision making,
including, the search for all the information necessary to assembly the alternatives (Conlisk,
1996), the survey for the role and effects of all the risks and uncertainties associated with each
alternative (Vernon & Walker, 1993), the time and computational effort required to estimate all

the probabilities and utilities for the possible outcomes associated with each alternative (Pingle,
1992), the calculation of each expected utility function (Pitz & Sachs, 1984), the scoring of the
alternatives and the choice of the highest scoring alternative (Simon, 1956). These are called
deliberation costs (Conlisk, 1996; Smith & Walker, 1993, Day & Pingle, 1996). The more
complex and the higher the stakes in a decision problem, the higher the deliberation costs;

there is a trade-off between judgmental accuracy and deliberation costs (Day & Pingle, 1996).

In his study of political organisations, Jones (1999) argued that deliberation costs are not
sufficient to explain bounded rationality, proposing instead that people have been known to cast
votes based on organisational loyalty (identification) rather than some c alculated policy goal
utility function. Additionally, there are experiments and observed organisational behaviours
where people have been shown to be impulsive and myopic (Thaler & Sustein, 2008; Hong et
al, 2000), to view and evaluate losses differently from gains (known as loss aversion), to keep
track of earning and spending separately (known
auctions (Thaler, 1992), to misunderstand statistical independence, and several other examples

mentioned elsewhere in this thesis.

4.3.2 Experience, Learning and Adjustment

According to Jones (1999), as people interact with each other in their teams, their businesses or
social networks, they have an opportunity to adjust their goals and decisions in light of new
information and learning (March, 1991) so that decisions are generally flexible and adaptive to

changing environments. This has been advanced as a reason for debiasing and moving closer
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to rationality, arguing that actors will be less biased when they have bett er opportunities to
learn, practice or are more experienced (Grether, 1992; Battalio, et a/, 1990). Smith and
Walker (1993) argued that market forces such as competition are a significant incentive for
rational decision choices. Several researchers have greed to this, pointing out that although

learning attenuates bias, the degree of attenuation is not sufficient to remove bias.

In fact, in the process of adjusting from the initial perception (known as the anchor), decision

makers tend to invoke other biases such as confirmations, availability (Gilovich & Griffin, 2002)
or representativeness (Pompian, 2006). During the process of adjustment the probability of
conjunctive events is overestimated, while that of disjunctive events is underestimated
(Kahneman & Tversky, 1979; 1974). This anchor may be evoked by the problem formulation,
the partial computation of available information (Tversky & Kahneman, 1974) or as a result of
other biases such as the availability or representativeness biases. This starting point (the
anchor) can result in confirmation or disconfirmation biases, where the search for additional
information is leaning towards information that lines up with (confirms) the anchor (Chapman &
Johnson, 2002 Slovic et al., 2002). Perceptions of risk are influenced by the anchor so that
supplementary information and further processing results in few or no revisions to the initial

perceptions (Stewart, 2004).

March and Simon (1968) found that rather than maximising on learning, experience and

expertise, organisations tended to settle to some routinized behaviour, resulting in slow
adaptation to learning (March, 1978), as opposed to the swift adjustment processes which
rational economic man theory propose. Organisations were found to be sticky when it came to
pricing of goods and services or major strategic decisions (Cyert & March, 1963). Asset and
resource allocation was one such area where routine behaviour was found to trump learning
and changes in the operating environment. For example most corporate and federal budgets
are based on an incremental budgeting model which is based on a base year and adjustment
from that base for the preceding financial planning period. Most of the adjustments in the

planning cycles are step changes that do not take cognisance of the changes in the competitive

environment or strategic thrust of the business (Mckinsey, 2012).
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Several researchers have explored debiasing, arguing that after sufficient practice and learning
(Slonim, 1994), or expertise and experience (Jones, 1999), decision makers will tend to reason
more accurately (Battalio, ef a/., 1990), and that by providing enough incentives that punish
errors most errors in judgment disappear. Competition and market discipline (Smith & Walker,
1991; Osberg & Shrauger, 1986) have also been shown to have debiasing effects. A systematic
relationship has been found between the nature and magnitude of errors and economic costs,
such as market incentives, deliberation costs and knowledge and experience (Flyvherg, 2005;
Conlisk, 1996).

Other areas relevant for this thesis where bounded rationality has been uncovered in

organisations are detailed below:

4 3.3 Investment Decisions

In his study of the net present value (NPV) model as a decision model, Magni (2009) concluded
that in real life, decision makers use a subjectively determined hurdle rate as opposed to the
computed opportunity cost of capital to make investment choices, in order to cater for context -
specific and project-specific aspirations. Jagannathan and Meier (2002) and McDonald (2000)
reached a similar conclusion that by using hurdle rates, companies take into account key
aspects of the behavioural and organizational contexts in which investment decisions occur.
Magni (2009) postulated that actual strategic choice behaviours use the hurdle-rate heuristic as
a satisficing strategy (Simon, 1955), allowing decision makers not to be confined to equivalent -
risk alternatives. Instead, the behaviourally based models of decision making allow executives
to have adequate regard for constraints in time, knowledge, computational capacities that
humans face (Gigerenzer, 2006), or strategic and expiring investment decisions where first
mover advantages or compliance and/or regulatory and social justifications might have

commitment, reputational or other value rather than monetary.

4.3.4 Technology Adoption

At a personal level, Loewestein and Thaler (1989) showed that consumers purchase electrical

and other appliances with high energy consumption but low purchase pricing without taking
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into account the total cost of ownership of the appliance , where the initial purchase savings do

not compensate for the cost of energy during the useful economic life of the appliance.

In corporate organisations, the slow pace of technology adopti on has been explained from both
rational and boundedly rational perspectives. Rational economic theory proponents have offered
the long economic life of machinery as a plausible explanation for the delayed up-take of new
technologies in a field. Moore and Be n h a s t ) ercéived® Gharacteristics of Innovating
Belief has several characteristics as antecedents of any technology adoption decision: relative
advantage, compatibility, trialability, visibility, image, result demonstrability and voluntariness.

Relative advantage is defined as the degree to which a specific technology is perceived to be
better than comparable current technologies. A direct correlation has been proposed between

positive relative advantage and the rate of new technology adoption (Aga rwal & Prasad, 1997).

Compatibility is the extent to which a new technology is congruous with existing technology, i.e.
it is capable of being used in an organisation without the need for special modifications or
conversions. Trialability is the degree to which the new technology can be experimented with
on a | imited basis before being adopted. It red:i
acquiring the new technology. Visibility is the degree to which a technology is visible to a user
community during its diffusion phase (Plouffe, et a/,, 2001). The extent to which a potential
technology adopter can see the positive effects and utility of a technology is the result
demonstrability. The more the positive effects are perceived, the higher the rate of a doption.
Image is defined as the degree to which a potential adopter believes that the technology will
earn them some status or good standing within the user community. Voluntariness is the

degree to which a technology is not forced upon a potential adopte .

A number of market characteristics (including the regulatory environment) , coupled with the
size, role and position of the firm in the industry , are also key determinants in the pace and
timing of technology adoption. The possibility of differences in managerial attitudes and the
differences in relative risk exposures for firms of different sizes are plausible explanations for
the different rates and speed of technology adoption (Hannan & McDowell, 1984). Information

availability or the lack of information on new technologies has been advanced as a possible

explanation by bounded rationality proponents. Consumers, technical buyers and other users of
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technology do not generally have all the information required to make fully informed decisions

on new inventions, with the result that some fast and frugal methodologies can be employed in

the assessment of these new technologies. Kislev and ShchoriBachrach (1973), proposed that

herding behaviour (a phenomenon where individual or group decision making is influenced by

what others around them are doing, rather than using their own information to evaluate and

decide), is a key factor that influences the adoption of new technologies. Banerjee (1992: 798)
concurred, addi ng that @t hnrdformaten cpntamedtin the flecidionsy i ng t o
made by others makes each personébés decision | ess

| ess i nformative to ot her so, whi ch may resul t i

technology adopters.

Ellison and Fudenberg (1995), proposed a model by which organisational decision makers come
to have information about new and competing technology (called social learning) in order to

make decisions. The two mechanisms proposed arefirstly, decision makers paying attention to
the popularity of particular technologies, while the second is via decision makers observing the
technology choices and associated payoffs in their specific geographic confines. Depending on
the size of the sample of firms, herding behaviour can occur in small samples resulting in
unpopular technologies dying out, or diversity can occur in which case polarisation of some

criteria can be the result.

4.3.5 Technology Assessment in Organisations

Smallwood and Conlisk (1979) stated that decision makers continue to use the same
product/technology until a breakdown is experienced. In the case of climate change response
technology, a breakdown can be as a result of a technology reaching the end of its economic
life, or a certain driver in the form of a r isk or threat of vulnerability exceeding a certain
threshold, necessitating the replacement of a certain technology or considering a new
technology. The question is, do decision makers go for any one of a number of new
technologies never tried before, or do they stick to familiar tried and trusted technology
options? Organisations are assumed to be more rational in that they will compute optimality
because failure to do so will penalise them in the form of market competitive dynamics (Ellison,
2006). In order to make rational choices, a prior knowledge of the value of the unknown

technologies is required, in terms of the quality, efficiency, cost and effectiveness, etc.
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Other information required would be the uptake of the technology by other businesses, t he
popularity of the technology and the technology maturity levels. Decision makers will have to
understand the market dynamics by which maturity or popularity has been achieved and the
buying processes followed, such as market research, supplier comparisms, product walk-
throughs and reference sites, as well as understand how the information from these information

searches were used (Banerjee & Fudenberg, 2004).

4.4 Behavioural Finance and Behavioural Strategy

Increased interest in the behavioural-based approaches to finance, economics and more
recently, strategy, has been stimulated by accumulating evidence that people have cognitive
limitations, causing them to make seemingly irrational decisions in certain critical areas (Brekke
& JohanssonStenman, 2008). According to research (Evensky, 2005; Ashraf et al., 2005;
Kahneman & Tversky, 1979), humans are bounded in many dimensions, particularly in their
rationality, self-control and self-interest. Bounded rationality manifests in complex decision
making as a result of a limit in the amount of information available, the cognitive limitations of

the minds and the amount of time available in which to make a decision (Kahneman & Tversky
1979). In a boundedly rational model some information is missing totally, some information is
not quite what it should be, and there could even be a surplus of certain types of information,

i.e. the information is not perfect for the purposes for which it is meant ( Gigerenzer, 2006).
Added to that, only bits and pieces of information available are actually used in decision-

making.

Problems of self-control have also been shown to be linked to sub-optimal social behaviour,
through the tendency of economic agents to make decisions that are in conflict with their long -
term interests (Berg & Gigerenzer, 2007). In an experimental research, Shiv and Fedorikhin
(1999) confirmed that long -term considerations are given less weight in cognitively-loaded
situations. The problems of limited self-control were found to be partial causes of addictive
behaviour (Gruber & Koszegi, 2001), under saving, or procrastination (Thaler & Sustein, 2003;
Thaler & Bernartzi, 2004). Much evidence suggests that people do not necessarily pick the
options that are best for themselves (decision utility), but inst ead gravitate towards their

experienced utility and well-being (Kahneman et a/., 1997; Kahneman & Thaler, 2006).
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Several researchers (Alm 2010; Lovallo ef a/., 2009; Thaler & Sunstein, 2008; Cametrer et al.,
2005; Camerer et al., 2003) defined behavioural economics/finance/strategy as the use and
application of social cognitive and emotional factors, methods and evidence from such social
science disciplines such as psychology to economics/finance/strategy in order to inform the
analysis of individual and group decision making (including borrowers, investors, consumers,
gamblers, politicians and businesses) and its effects on market prices, returns, resource
allocation, political and strategic choices. The primary facet of concern is the bounds of

rationality (selfishness, self-control, etc.) of economic agents.

Behavioural strategy departs from th e approach of rational value maximisation by borrowing
from the psychology of decision making to offer a more realistic depiction of the behavio ur of
real people. Advances in cognitive psychology, behaviairal finance and behavioural economics
have shown that there are many instances where emotion, bias and other extraneous
influences affect decisions and strategic choices(Thaler, 1999), thereby explaining some of the
irrationality and irregularities that conventional strategic theories have failed to explain.

According to Alm (2010) and other researchers (Thaler, 1999, 1992, 1991; Lovallo, 2009), there

is growing acceptance that:

 Human beings are affected bythe ways in which options ar

loss aversion).

T Human beingsd comput i ng.g. drénminp ieftegts, Gesrge rAiodie's| i mi t |

hyperbolic discounting, mental accounting, etc.).

1 Human beings systematically miscalculate the true value of their actions (e.g. The
Wi n rs €urse by Richard Thaler,1992).
Human beings are not always self-serving (e.g. communalism, morality, justice, etc.).
Human beings have limited willpower, and
Human beings are influenced by the process, the environment and the context in which

decisions are made.

These advances offer insights into business 7 people are not always rational and because

people carry with themselves their biases, beliefs, values and rationality into their work
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environments, business executives and consequently businesses will not always be rational
when making strategic decisions (Botzen & van den Bergh, 2009). Left unchecked,
subconscious biases will undermine strategic decision making. The abilities and skills that
determine the quality of strategic decisions and the creation and solution of problems and
opportunities are stored in the minds and hearts of real people, as well as organisational

memories and cultures.

Behavioural economics, behavioural strategy and behavioural finance have been proven in a
number of studies, based mostly on laboratory experiments (Thaler, 1999; Alm, 2010, Lovallo &
Sibony, 2006). A number of studies have also investigated the phenomena in single project
settings, where decision makers had to select among competing project alternatives (Flyvbjerg
et al.,, 2009; Lovallo et al., 2009), or select specific attributes and parameters within a project.
Yet a number of research studies have concentrated on explaining and arguing for the
acceptance and apgdication of behavioural concepts (Lovallo & Sibony 2006; Finkelstein et al.,
2008; Foss, 2003, Teece et al., 2002; Hite, 2003; Bromiley & Flemming, 2002, Barberis, et al.,
2001, Barberis & Huang, 2001). Application of bounded rationality principles in real life settings
is still limited (Magni, 2009).

In their study of the tracking error of financial market equilibrium, Berg and Gigerenzer (2007)

and Todd and Gigerenzer (2000) concluded that behavioural economics and psychology are
engendering better decisions, but whether such violations of rationality are beneficial and in

which contexts, remains debatable. In his article entitled, dhe End of Behavioral Finance)
Thaler (1999:15) came to the conclusion that
mar kets by adding the human el emento. Magni 6s
hoped for more views on the interrelationship between bounded rationality and standard
economics and finance statingthat t he t wo shoul d not  bgererizarendt e d
Regier (1996) argued for the non-distinction of the two systems, arguing that the separation is
artificial and only useful as a metaphor. Thus a study of a real life situation on the cooperation

of bounded and unbounded rationality is long overdue.

In their paper, dhe Case for Behavioral Strategy) Lovallo and Sibony (2006) argued that
business executives are aware of cognitive biases in decision making, yet choose to ignore

them. These two, with several other researchers in the field (Flyvbjerg et a/., 2009; Finkelstein
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et al., 2008; Foss, 2003), have argued how bounded rationality in decision making is an integral
part of strategic management. These theories have emphasised the uniqueness in firms
(organisations and organisational actors differ), in terms of their aspirations, their knowledge,

and their decisions. According to Lovallo et a/. (2009), the most basic contribution of the
behavioural theory of the firm to strategy is the recognition of the fundamental importance of

firm heterogeneity, with firm heterogeneity leading to performance heterogeneity within an

industry. The idea that firms are fundamentally heterogeneous, in terms of their internal

knowledge, skills, and resources, is at the heart of the field of strategic management (P orter,
1980).

These findings suggest that there is merit in merging the normative and the behavioural-based
models of decision making. This is an important concept to understand when dealing with a
problem such as climate change, as it involves multiple stakeholders, a multitude of diverse
information from diverse backgrounds (climatology, science, economics, sociology, etc.) and
seeks to address multiple objectives. All of these actors address problems and their solutions

based on their own biases, their world -views and/or organisational structures.

4.5 Why Bounded Rationality is Relevant in Climate Change Response

Climate change provides fertile ground in which to test bounded rationality theories. Firstly , the
field is still relatively new, there is fragmented knowledge and expertise to base decisionson.
Secondly, companies have limited time in which to act if they are to harvest climate change-
induced competitive advantages. Lastly, the subject of climate change response is still very
emotive, appealing more to human and social justification than the economic sustainability of
organisations. Studies have shown that such emotions sometimes cloud economic and

corporate decision making (Camerer et al. 2005; Muramatsu & Hanoch, 2005).
ANo regrexoaparadner gy ef firraional behagvioursdghatmhave been

found to be specific to climate change response and environmental management in for-profit

organisations.
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451 Thenofregret o6 Paradox in Climate Change Response

Efforts to address the economic, societal and environmental impacts of carbon fall into two
broad categories, generally called top-down and bottom-up approaches. Top-down approaches
use macro-economic models, thus predicting economy-wide impacts based on price elasticity,
resource intensity, growth parameters and fuel prices (Cook et al/., 2007). Bottom-up or
engineering-economic models use data on technological costs to construct economic estimates
on a technology-by-technology basis (De Canio, 1998; Brown, 2001; Marechal, 2007). The
outcomes of bottom-up models are generally presented in terms of the incremental costs of
specific measures or interventions. Jackson(2007) reported that despite the large variability of
results across top-down and bottom-up approaches, the main difference between the two

approaches has been that:

"Macroeconomic models have predicted considerable economic costs associated with reducing emissions
of greenhouse gases, whereas microeconomic models have identified considerable potential for the
introduction of technological measures, which are cost-effective even now and would lead to substantial
economic benefits for the implementing party".

Marechal (2007) showed that there is a plethora of inefficient technologies on the market ,
particularly in the developing world. Contrary to standard economic theory, there have been
numerous cases where it was possible to reduce GHG emissions and reap economic benefits at
the same time, e.g. US steel firms (Worell ef a/., 2003). Research found that even in situations
where it would be beneficial and profitable for an entity to adopt climate -friendly, energy
efficient technologies, the uptake of such investments has been less than satisfactory (Masini &
Menichetti, 2010; Marechal, 2007). This was termed the d@o regretd emission reduction
potential, which is defined as a situation in which the costs of implementing a measure are
more than offset by the direct or indirect benefits (not including climate -related benefits) it
generates based on traditional financial criteria (Huntington et al., 1994). The failure to make
6no regretd choices defies market |1 ogic, because
unequivocally efficient and climate-friendly (IPCC, 2007a). According to the normative economic
and finance paradigm, if such a profitable potential did exist, economic agents (i.e. optimising
machines) would eventually undertake the necessary investments to capture it (Sutherland,
2000). Yet, despite considerable efforts and calls to push for climate-friendly investments, even

simple @o regretéchoices on energy demand-side management (CDP, 2010), such as reduced
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energy costs as a result of deployment of energy-efficient technologies, fuel-efficient and
economic vehicles, change in erergy use behaviours and habits have failed to penetrate even a

fraction of their potential.

From a market perspective, users of such energy equipment defy the simple logic of preference
for cost-effective operations, leading to what has been termed the "efficiency gap" (D e Caino,
1998) . Whil e some mar ket oriented pundits
attempted to explain it away using the concept of market failures, citing hidden costs ( unprized
environmental externalities) and market imperfections such as insufficient investible resources,
imperfect information, distortionary taxation or misplaced incentives, as a strong rationale for
inaction (Sutherland, 2000). However, while such costs do indeed exist, bottom -up studies have
shown that they do not qu ite offset the benefits from identified profitable energy -efficient
investments (Brown, 2001). These rational economic man theory explanations have been

unsatisfactory and not compelling.

DeCanio (1998) and Shove (2005) showed that there are non -economic barriers that are just as
important to bring to light if decision -makers are to tap into the o regretd potential, citing
organisational and institutional behaviours as arguments in explaining the efficiency gap in
energy. Schleich and Gruber (2008 concurred that the idea of routinized behaviours is
aggregated in groups such as firms and institutions where sources of inertia are multiple. These
relate to the irrationality of man, commonl y referred to as t
economic agents (Simon 1955). In adapting to their limited capabilities, agents adopt decision
firout oned$id e uto isimplify thairodecision making process and ensure satisfactory

results, a phenomenonsatSficmgdon (1955) termed A

4.6 Procedural Rationality and Strategic Decision Making Process

Simon (1976) clearly distinguished between goal rationality (the result of the decision) and
procedural rationality (the process by which the result is obtained), arguing that decision
maker sd behavi our sconplexty oftheaepveothmebt yand thairecomputational
capabilities. These result in a tendency for decision makers to set aspirational as opposed to

optimal goals, and set sequential rather than simultaneous goals due to limitations of cognitive
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abilities to acquire, process, draw inferences or retain information and plan long -term (Simon,
1996). Procedural rationality views uncertainty as impacting not only the outcome of a decision

but also the specifications of that outcome.

Simon (1976) defined strategy as a series of decisions carried out to determine alternatives for
a specific moment 6s behavi otategic managemeatvthen, caabel engt h
proposed as the art of dealing effectively with the challenges of bounded rationality in a
changing and uncertain environment (Simon, 1955). Researchers have recognsed that effective
strategic decision making is important for the evolution of organi sations and for the capture and
creation of value (Teece et al.,, 2002; Brouthers et al.,, 1998) through the creation and solving
of problems and possibilities. The strategic decision making process nvolves problem definition,
information search, analysis, evaluation and selection of choices. Studies (Brouthers, et al.,
1998; Daft et al, 1988) have found that firms with more intense information search

methodologies are more likely to be more rational in their strategic decision s.

The ability to distinguish between relevant and irrelevant information and the art and discipline
of using the information f rom the previous phases in the actual choice process are two key
areas where bounded rationality can easily manifest. Studies (Lovallo et al., 2009; Flyvbjerg et
al, 2009; Brouthers et al, 1998, Simon, 1956) have shown that even after extensive
information gathering, analysis and discussion, managers still tend to use intuition in selecting
the right alternatives. This, they found, is dependent on the aspirational goals and objectives
of the particular organisation at the time of the strategic activity. Decision making was found to
be affected by the problem/opportunity under consideration, the existing written and unwritten
rules in the organisation (a reflection of the prior learning of the organisation), the location of
decision making responsibility in the organisation and the vision and goals of the organisation
(Thaler, 2005; Lovallo et al., 2009; Raymond & Brown, 2011).

Strategic decision-making often involves a great deal of complexity, uncertainty and ambiguity.
Because manager soandedub jpthdirwagritioe pogesdses may result in
systematic decision biases as a result of limited information, cognitive limitations on their minds,
conflicting preferences for certain organisational goals and the finite amount of time they ha ve
in which to make decisions (Kahneman & Tversky, 1979; Russel & Thaler, 1985). Because

decision makers lack the ability and resources to arrive at the optimal solution, they instead
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apply their rationality only after having greatly simplified the choice s available. Thus the

decision maker is a satisficer; one seeking a satisfactory solution rather than an optimal one.

4.7 Strategy as Decision Making

Winter (2000) advanced the notion of strategy as being the study of decision making about

external, internal and historical issues. External decisions are about the environment - the

context in which a business is set - including industry, global setting, competitive conditions and

the interaction amongst the many variables. Because of the imperfect match between a firm

and its environment, Simon (1976) argued that businesses also need to pay attention to the

decision processeswithin anorganisat i on. Thus, accor diadsignsabouté&S58i mo n,
firmés product and markets must necessariliy take
in terms of its human, organizational, physical, and financial resources 1 that constitute its
comparative advant aanedcolleagyes (2009 apgreedt bav alal 6 i r més str

built on its history (the successes, failures, adaptation to competitor activities , etc.).

These arguments suggest that strategic management is business development within an

evolutionary context, i.e. firm strategy is a combination of the processes of environmental

selection and rational adaptation. As a result, even with intended rationality, while processes of

improvement and learning can lead to progress (Zacharakis & Shepherd, 2007), they cannot

guarantee optimal outcomes. This is because we cannot predict with certainty, given the initial

conditions, where the firm is going. The subtlety of this argument lies in the fact that
tomorrowds decisions about strategy daegynbdt not or
al so on how todayobs deci si emna, 2008).r A moeer detailede d at
investigation of how such decisions are made, coupled with an application of the same in the

climate change arena, has the potential to enhance and deepen the understanding of strategic

management.

Thus, Simon (1956) saw survival and success in strategic management as requiring the
expansion and development of three skills sets, namely skills in anticipating the shape of the
uncertain future (what can be mo re uncertain than the climate change space in terms of
alternatives available and the probability distribution of those alternatives ?); skills in generating

new alternatives for strategic decisions (being a new space, it is not clear what the climate

96


http://en.wikipedia.org/wiki/Satisficer

change response alternatives are and there are still very few opportunities to learn from others
and the past); and skills, competencies and experiences required to implement the new
strategic initiatives (Raymond & Brown, 2011). Change and adjustment is both at the individual
and organisational level because of what March and Simon (1968:1 5 1) referred to
complex interweaving of af f eWwhatia\personawamts andoliges i t i v e

influences what he sees; what he sees influences what he wants and likes.

4.8 The Behavio ural Theory of Organisations

Research (Thaler, 2005; Lovallo & Sibony, 2006; Flyvbjerg et al., 2005; Baghai et a/., 2009) has
shown that strategy is embedded in a larger set of behavioural ideas about politics and
rationality in decision making and behaviors in organisations. Whereas corporate objectives and
strategies in rational theory paradigm are pictured as given alternatives each with a set of
consequences attached, and the problem of choice consisting in the selection of the best
alternative; objectives and strategies within the behavioural theory paradigm of the firm were
found to mirror the demands of a political coalition (Teece et al., 2002), changing as the
composition of that coalition changes. In the behavioural view, agents have only limited
rationality, meaning that behavio ur in organizations is intendedly rational (Thaler, 2005), i.e. it
is neither emotive nor aimless. Decision making and consequently strategic management in the
behavioural theory is assumed to take place in response to a problem or opportunity, through
the search for an alternative that is acceptable from the point of view of the current aspiration
levels (Teece et al., 2002) of the organisation. Decision making is affected, therefore, by the
definition of the problem or opportunity, by existing rules (which reflect past learning by the

organisation), by the order in which alternatives are considered (which reflect the location of

decision making in the organisation and past experience), and by anything that affects

aspirations and attention (Lovallo & Sibony, 2006).

Teece et al. (2002) argued that when these foundational elements are in place, the behavioural
perspective on strategy can be seamlessly integrated into a complete picture at the individual,
organisational, and industrial levels of analysis. Strategic management is then about
behavioural theories where decision making is at its heart (Lovallo et a/., 2009). In this it will

be a theory of know-how rather than know-what. While rational theories of strategic
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management try t o directly relate the Awhat o

measures (Flyvbjerg et al., 2009; Baghai et al., 2009), behavioural strategy theory focuses on
Afhowd organisati ons ctaategies bothfwith regardito theragolisitiomeamdt
utilisation of changing resources and capabilities within the firm, as well as adapting to and
negotiating with the external environment (Baghai et a/., 2009). Moving to a more dynamic
view highlights the nature and role of knowledge and human capital (Teece et al., 2002;
Eisenhardt & Martin, 2000). However it is only when we get into the skin of the firm and

observe human level processes driven by the behaviaur of individuals and groups that we begin
to get a near-complete and useful picture of strategic management from a behavioural

perspective.

4 9 Criticism and the Co -evolution of Normative and Behavioural Theories

There is a protracted debate between proponents of behavioural and neoclassical theories,
particularly between proponents of the efficient market hypothesis or capital asset pricing

model and the behavioural finance model. Anomalies in financial markets such as excessive
volatility, overvaluation or undervaluation have been interpreted by both the efficient market

and the behavioural finance arguments (Konte, 2010).

Behavioural theory has been criticised as lacking integrity due to the absence of a unified
concept of the individual behaviour that applies across the various individual behaviours. Ross
(2005) argued that behavioural finance was being defined by what neoclassical finance does
not offer rather than by what behavioural finance does. Alm (2010) agreed with this critique,
noting that models of behavioural economics typically identify a particular market anomaly and
address it by describing decision makers as using heuristics and as subject to framing effects.
Perhaps the most notable critic of the behavioural finance concept is Fama (1998), who
contended that behavioural finance is more a collection of anomalies than a true branch of
finance, and that these abnormalities are either quickly priced out of the market or are

explained by appealing to market microstructure arguments like the market efficiency theory.
Such an approach the researchers believe, lacks the academic rigour often associated with

theories and concepts. They claim that a concept can explain a phenomenon but fail to explain

another related phenomenon, can arrive at different inferences from different angles and
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explain a partial problem, but fail to expound the universal theoretical framework . Ross
(2005) criticised the doom and death prophesies on standard finance models by proponents of

the behavioural approach.

Another criticism of the behavioural approach is the focus on individual rather than group,
aggregate or market behaviour. The argument put forward was that individual cognitive biases
are distinct from social biases (Fama, 1998; Glaeser, 2003, where the former can be averaged
out and its effects short-lived since they are short-term chance events. They also argued that
the effect of individual choices is crowded out by aggregate behaviour, which is most relevant
for finance and economics in particular. Alm (2010) countered this argument by proposing th at
the whole is made up of the sum of its parts, so it is prudent for researchers to understand the

constituent parts (the individuals) before understanding the whole (the group, aggregate or

market).

Another point of contention is around soft paternalism as a recommendation implied out of
behavioural economic studies. Aso referred to as asymmetrical paternalism or libertarian
paternalism, soft paternalism as implied by behavioural concepts suggests that governments
and other authorities should enact policies designed to assist irrational people (since they are
not advancing their own interests in any case rather than allowing them to continue choosing) ,
while not interfering with and/or infringing on the autonomy of those who make rational,
deliberate decisions (Thaler & Sunstein, 2008). The economist, Klein (2004), criticised
libertarian paternalism as oxymoronic, arguing against what he perceived as an
oversimplification of the definition of libertarianism on the grounds that Thaler and Sunstein
(2008) made no meaningful distinction between liberty and coercion. He also argues that

aggregate behaviour cancels out individual irrationality over time.

Critics of behavioural economics typically stress the rationality of economic agents (Fama,
1998). They contend that experimentally observed behaviour has limited applications to market
situations, as learning opportunities and competition ensure at least a close approximation of
rational behaviour. Others note that cognitive theories, such as prospect theory, are models of

decision making, not generalised economic behaviour, and are only applicable to the sort of
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once-off decision problems presented to experiment participants or survey respondents (Thaler,
2005; Lovallo & Sibony, 2006)

Traditional economists are also sceptical of the experimental and survey-based techniques
which behavioural economics have used extensively until recently. Economists typically stress
revealed preferences over stated preferences from surveys in the determination of economic
value. Experiments and surveys they argue, are at risk of systemic biases and lack reallife

incentive compatibility (Glaeser, 2003).

Some studies have offered explanations of the diversion, proposing that the two schools of
thought came from different eras and from different theoretic backgrounds (psychology and
philosophy vs. economics and mathematics), so the notion has largely been two mutually
exclusive approaches (Alm, 2010; Shiller, 2006). Shiller (2006) suggested that the best way to
differentiate betwe en normative and behavioural finance is that, e behavioural finance is more
eclectic, more willing to learn from other social sciences and less concerned about elegance of

models and more with the evidence that they

Several researchers (Shiller, 2006; Konte, 2010; Alm, 2010) noted that by holding on
tenaciously to one school of thought and model, researchers run the risk of making themselves
irrelevant when they lose sight of the appropriate context and timing for the use of their
models. Conlisk (1996) argued that while bounds of rationality are not always important, their

frequency occurs often enough to render them important for inclusion in economic analysis.
These researchers instead proposedan interweaving of the tw o theories as a way to reconcile
the arguments from both sides of the divide in the form of dynamic evolutionary or genetic

algorithms. Lo (2005) proposed the adaptive market hypothesis to reconcile the two theories ,
by using evolutionary systems which argued that b ehavioural finance draws on a wide expanse
of knowledge from all the social sciences that offer real and tangible alternatives which should
not be lost. Other literature uses agent based models (adaptive or evolutionary systems) based

on heterogeneity and bounded rationality.
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5. Multi -criteria Decision Aid (MCDA)

5.1 Introduction to Decision Support Methodology

This section describes the basic concepts of multicriteria decision aid and how it is applied in
this study to aid strategic decision making in order to deal with the complexity of climate

change response Belton and Stewart (2002) defined multiple objective decision analysis as a
methodology that considers multiple objectives or criteria in decision making environments, by
providing insight to decision makers who are faced with making decisions with multiple, and
often conflicting, objectives or criteria. The methodologies provide frameworks for structuring
(collecting, storing and processing) complex problems well and considering multiple criteria
explicitly, leading to more informed and better decisions (De Brucker et al., 2004; Steuer,
1989). A multi-criteria decision problem can be represented in the criterion space, the decision
space or the weight space, provided the different crit eria are combined by a weighted linear
function (Junior & Lins, 2009). The main advantage of multi-criteria modelling is that it makes it
possible to consider a variety of data, relations and objectives which are generally present in a
specific climate change response problem (Tudela et al., 2006; Funtowicz, 1999), making it

possible to analyse and evaluate the trade-offs from different points of view.

Due to the presence of more than one criterion, preference information has to be incorporated

into a multi-criteria decision problem in order to obtain a set of optimal solutions. The process
of solving multi-criteria decision problems consists of finding a set of non-dominated solutions,
that is, feasible solutions where it is not possible to vary or improve one objective function
without sacrificing at least one other objective function (Junior & Lins, 2009). Methods with a
prioipr ef erence aggregation do exist, but the
(DM) value function, which is generally not the case. One alternative is a posteriori preference
aggregation (Karasakal, 2009, which requires the DM to compare non-dominated solutions, but
often the set of non-dominated solutions is so large that arriving at a single final choice
becomes an onemus task. Another intermediate flexible alternative is to allow further

interaction between the analyst and the DM in the search for the most preferred non -dominated
solution. This implies the need to assist decision makers with tools that help them deal w ith the
trade-offs among different non-dominated solutions, since any possible gain in one criterion

shall be compensated by losses in other criteria (De Brucker et al., 2004). This is the classical
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situation the multi-criteria decision making deals with, particularly in situations where

substitution of different types of capital is very difficult, as in climate change problems.

5.2 Multi -criteria Decision Aid Methods

There are three broad categories of multi-criteria decision analysis methodologies.

Utility-based models are based on the construction of some numerical value which is used to
represent the degree to which one decision choice is preferred over another on the accessed
criteria. The algorithms enable decision makers to define an index which they evaluate using
decision weights (Belton & Stewart, 2002). Common methods are multiple attribute utility
theory, MAUT (Keeney & Raiffa, 1976); multi- attribute value theory (MAVT) (Keeney & Raiffa,
1976), simple multi attribute rating technique (SMART), Compromise and composite
programming. By their classification, these methods are premised on rational decision making
and utility theory making them subject to the same criticism as the theories underpinning them
(Stagl, 2004).

Outranking multi-criteria methods are based on weaker assumptions about the existence of
utility functions and additivity, where alternatives are compared pairwise in order to assert the
preference of one alternative over another (Brans et al., 1986). They allow for incomparability
of options and allow for the interaction between the model and decision maker. The aim is to
facilitate the identification of compromise solutions in a transparent and fair way (de Montis, et
al, 2005; Stagl, 2004). Common methods include: Elimination et Choix Tranduisanrt la Realite
(ELECTRE) I, IS, II, Il, TRl (Roy, 1996); preference ranking Organisation method for
enrichment evaluation (PROMETHE) I, Il (Brans ef a/., 1986), NAIADE and Regime.

The third category is the reference level or goal methods, where a certain aspirational, desirable
goal or target value of achievement is established a priori for each criterion. Programming
methods generate alternatives during the solution process on the basis of some mathematical
formulation (de Montis ef a/., 2005). Goal programming is one popular method in this category,
in which unwanted deviations from this set of target values are minimised in an achievement
function which can be a vector or a weighted sum. As satisfaction of the target is deemed to

satisfy the decision maker(s), an underlying satisficing (Simon, 1955) philosophy is assumed.
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Another example is multi-objective programming (MOP). Analytical hierarchy process (AHP) and

Evaluation Matrix (Evamix) are examples of single criterion methods which convert impacts

concerning different criteria into one criterion or attribute.

Table 5-1 shows a characterisation and comparison of the popular attribute aggregation multi -

criteria decision aid methods that were considered in this study.

Table 5-1 Character isation and Comparison of MCDA Methods

MADM Input Output Decision DM Assumptions MCDM
Method Types Interaction Software
Scoring Attribute Ordinal Individual DM, | Moderate Non- Spread sheets
scores, ranking deterministic restrictive
weights
MAVT Value function | Cardinal Individual & | High Very Logical
weights ranking group DM, restrictive decisions,
deterministic, MATS, spread
fuzzy sheets
MAUT Utility Cardinal Individual & | High Very Logical
function ranking group DM, restrictive decisions,
weights probabilistic, HIPRE3+,
fuzzy spread sheets
AHP Attribute Ratio scale Individual & | High Moderately Expert choice,
scores, group DM, restrictive HIPRE3+,
pairwise deterministic, Which & Why,
comparisons probabilistic, Spread sheets
fuzzy
Ideal Point Attribute Cardinal Individual & | Moderate Non- AIM, spread
scores, ranking group DM, restrictive sheets
weights, ideal deterministic,
point probabilistic,
fuzzy
Concordance | Attribute Ordinal Individual & | Moderate Non- ELECTRE Il
scores ranking group DM, restrictive & IV, spread
pairwise deterministic, sheets
comparisons probabilistic,
fuzzy

Source : Malczewski (1999)

5.3 Mathematical modelling of a MCDM Problem

A typical multi-criteria problem with a discrete number of alternatives can be described as being

a finite set A of n feasible actions a( |

= 1 ,

2,

¢n. different )evaluation triteria 7

(/1 =1, 2 cahgderegd)relevant in the decision problem, where alternative a; is evaluated as

being better than alternative a (both belonging to set A4) according to the i™ evaluation criteria
it fi(as) > f (@z).
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Given such a scenario, the decision problem can be represented in a matrix P of the form n x
m, called impact or evaluation matrix, whose typical elements p; ( / = 1, 2, e, m;
represent the evaluation of the j™ alternative by means of the i" criterion (Funtowitz et al.,
1999; Janssen & Munda, 1999)

As already stated elsewhere in this thesis, decision making in climate change response is

complex because of several factors, namely:

1. Multiplicity of response objectives and options (Beinat & Nijkamp, 1998; Janssen &
Munda, 1999), which can sometimes be conflicting, have to be considered. Climate
change response decisions cannot be made in isolation, but are closely associated with
the societal, ecologicd and economic objectives of an organisation. In such a case,
trade-offs in one objective have to be made against another (Forman & Gass, 2001;
Clemen, 1996).

2. Multiplicity and heterogeneity of stakeholder interests (Lahdema et a/., 2000). There are
several stakeholder groups who affect or are affected by the activities and climate
change response choices. Their interests and expectations have to be factored into the
decision choices. Since different stakeholders represent different interest groups, these
interests generally conflict, thus calling for compromise solutions.

3. The long planning-implementation-outcome cycles, the uncertainty of the outcomes
(Clemen, 1996) and the potentially far -reaching consequences of wrong decisions, call
for well-calculated and well thought through choices. The central aim is the efficient
allocation of scarce capital and resources over alternative uses (Hallerbach & Spronk,
2002), in order to obtain the maximum benefit for the environment, the people and the
business.

4. Climate change response decisions involve balancing objectives and criteria that are
incommensurable. Often these objectives cannot be represented or measured in
monetary units alone, as these might be motivated by compliance, social justifications,
moral commitment, reputational or values other than monetary. Executives in
organisations are faced with judgments that cannot be reduced to indubitable financial

numbers. The incommensurability is not confined to monetary reductionism alone, but
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to any other physical reductionism, such as eco-energetic valuation (Tudela et a/., 2006;
Martinez-Alier et al., 1998).

The traditional neo-classical view of the firm has been the uni-dimensional maximisation of
wealth for the shareholder. Thus the criterion for strategic d ecision making had been the
myopic view of a unitary set of stakeholders whose interests were to maximi se market value
and financial return (Jensen, 2004). The advert of the socialist view, advocating socially
responsible entrepreneurship (Stauer & Na, 2003) has introduced other stakeholders whose
objectives are at loggerheads with the single wealth maximisation view. Traditional opportunity
appraisal techniques of net present value or cost-benefit analysis (Stagl, 2004) are falling short
given the complexity outlined above. Critiques have questioned the theoretical foundation, the
validity of the numbers produced and the tools employed in environmental cost -benefit analysis
decisions (Spashet al., 2004).

This necessitates the need for decision making methods that incorporate the complexity
outlined above (Hallerbach & Spronk, 2002); such that the strategic and other decisions made
produce balanced, optimal choices for all concerned. Multi-objective decision support
methodologies are potentially helpful to aid decision making in such complex situations. The
met hodol ogi esé capability to consider mul t
monetisation of all criteria or outcomes (de Brucker et a/., 2004; Stagl, 2004) and impacts,
make them indispensable in climate change response decision making situations. Another key
advantage of multi-objective decision making methodologies is the potential for a participatory
process, which is necessary when dealing with powerful and influential stakeholders such as

governments or activists. Without such rigorous methodological support, decision makers

gravitate towards the #nAfast and frugal 0 methods

criteria decision making methods are proposed as a way to approximate the rational economic

man model in climate change response.

5.4 Limitations of Cost -Benefit Analysis Models in Climate Change Response

Cost-benefit analysis (CBA) is a tool that employs neo-classical calculus andis rooted in the

utilitarian concepts of quantifying the overall benefits of one party compared to another
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(Joubert ef al.,, 1997) in decision making. It is used extensively in business for highlighting the
potential costs and benefits (in monetary terms) of a proposed decision and its alternatives. In
this case it would assessthe benefits and costs of ratifying, complying with, and responding to,
climate change. CBA can be used in deciding what forms of response or initiatives are most
cost-effective. Although this evaluative method is relatively easy, straightforward, and versatile,
there are a number of arguments against using cost-benefit analysis as a decisiortmaking tool,

including:

1. CBA modelling is an inexact science. The framework requires a single unit, usually
monetary terms, for valuation of cost and benefit, raising questions on the valuation of
nonmonetary factors such as human lives and geological and environmental damages,
reputation among others. It is very difficult to reduce the impacts or benefits of a climate
change response initiative to some financial numbers (Tudela ef a/., 2006; Joubert et al.,
1997). The amount of subjectivity involved when identifying, quantifying, and estimating
different costs and benefits of a non-monetary nature for purposes of weighing the total
costs compared to overall financial benefits of a particular endeavour, can be very
subjective (Lovallo, 2009). This estimation and forecasting is often based on past

experiences and expectations, which can often be biased (Tudela et a/., 2006).

2. Haimes (1998) raises the issue of trade-off analysis in CBA modelling, postulating that the
CBA framework involves tradeoffs between two conflicting objectives 8 minimise costs
and maximise benefits (or minimi se risk/damage). However, cost-benefit analysis converts
these multiple objectives into a single dimension objective problem, transfiguring
objectives with multiple dimensions into a single monetary value. Trading off risk with
other objectives, usually with cost, inherently involves judging levels of acceptable risk
through sensitivity analysis. Haimes (1998) suggested assessing risk within a multi-
objective framework, where the trade -offs between different criteria is the focus of the
modelling.

3. Human error often results in common cost-benefit analysis errors, such as accidentally
omitting certain costs and benefits due to the inability to forecast indirect causal
relationships (Botzen & van den Berg, 2009). This leads to inaccurate analyses, which can

lead to increased risk and inefficient decision-making.
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4, Benefits can often be more difficult to quantify than costs. Costs often relate to those
incurred by businesses. These costs can be in the form of added capital investment,
added transaction costs (e.g. carbon sequestration, rather flaring), decreased market
share, or other impacts that readily lend themselves to economic quantification. In
contrast, many of the benefits of responding to climate change are non-economic, and

economic analysis seeks to translate these benefits into financial terms.

5.  Shared benefits can be underestimated. While it may be relatively straightforward to
assess the immediate costs of regulation, shared benefits can be difficult to estimate. For
example, how would a business estimate the benefits from participating in the Ozone

Multilateral Agreements (www.unep.org)? The benefits are shared by all in the world, yet

when weighed against the direct costs to the domestic industry, the benefits to the nation

and humankind may at first glance seem to be great ly outweighed by the costs.

6. Limited capacity - According to the UNEP (2009), environmental economics is a new
discipline in most developing countries. Accordingly, most developing countries have few
economists who can accurately assess the potential envionmental and public health
benefits of climate change or environmental legislation (Dow & Downing, 2011; Pierce,
2007). Similarly, many economists would have difficulties accurately assessing the impacts

of regulatory measures on one domestic industry, let alone single entities.

7.  Since this evaluation method estimates the costs and benefits of an initiative over a
period of time, it is necessary to calculate the present value. How can one accurately
represent the present value of future benefits that will be enjoyed in the year 21007?
Climate change effects are very long-term, which unfortunately poses a significant
disadvantage, because even if one can accurately calculate the present value, there is no

guarantee that the discount rate used in the calculat ion is realistic.

From the analysis above it is clear that cost-benefit analysis is grounded in the normative,
rational economic man approach, therefore not appropriate for climate change response

decision making. Analytical hierarchy process (AHP)is proposed as the multi-criteria decision
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analysis method to solve the corporate climate change challenge Since response to climate
change could have unwanted social and economic repercussions, a bestbalanced choice option
is necessary for the continued survival and well-being of an organisation. Thus trade-off
analysis clarifies the advantages of one option over another, both in the short and long -term

planning horizon for the respective entity.

5.5 Analytical Hierarchy Process (AHP) as a MCDA Method

First developed by Saaty (1980), AHP is a multi-criteria decision-aid methodology based on a
carefully structured mathematical set of matrices and their associated eigenvectors to compare
criteria or alternatives in a pairwise mode against some predetermined obje ctive (Saaty, 1980;
Saaty, 20085). AHP is based on the principles of decomposition, comparative judgement and
synthesis of priorities. Decomposition requires that a decision problem be decomposed into a
hierarchy that captures the essential elements of the problem. Comparative judgement calls for
the assessment of pairwise comparisons of the elements within each level/cluster (local
maxima) of the hierarchical structure in relation to a parent in the higher level cluster

(Malczewski, 1999). In the synthesis phase, each derived ratio scale local maximum is combined
with other local maxima of each level, to construct a composite set of priorities for the elements

at the lowest level of the hierarchy. This is followed by the aggregation of the scores of the

previous levels to produce the composite score at the highest level of each hierarchy, known as

the global maxima.

The ability of AHP to decompose a complex problem into a hierarchical structure of
homogeneous clusters, coupled with its ability to capture, m easure and synthesise individual
preferences of qualitative and quantitative attributes into ratio scale weights, make the method

appropriate in establishing climate change response priorities and subsequently allocating

resources to chosen priorities (Hwang & Syamsuddin, 2010).

The flexibility and simplicity of the method has been proven in practice and validated by
physical and decision experiments (Vaidya & Kumar, 2006; Forman & Gass, 20QL; Saaty,
20084), making it useful in the private and public sect ors at strategic and operational levels in
broad areas of choice decisions Examples include hiring decisions or student admissions

prioritisation and evaluation (Hwang & Syamsuddin, 2010; Syamsuddin & Hwang, 2009; Chiu,
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et al., 2004), resource allocation e.g. investment decisions and plant location decisions,
benchmarking (Vaidya & Kumar, 2006), public policy (Satty, 2008 &), health care and strategic
planning (Meziani & Rezvani 1990; Ossadnik, 1996; Kurttila et a/,2000), quality control
programmes and even political decisions, where the Institute of Strategic Studies used AHP to
vote on the removal of Apartheid in South Africa and the release of Nelson Mandela from prison
(Satty, 20084).

It is against this backdrop of a diversity of applications that AHP is proposed as the suitable
multi-criteria approach to quantify and rank the possible set of initiatives and activities that a
business could employ to mitigate and adapt to climate change risks, and capitalise on available

opportunities. The next section describes in detail the merits for using AHP in this study.

5.5.1 Structuring complexity

Decision theory postulates that the human mind functions better in an ordered experience,

where complex systems are hierarchically classified and subdivided into honmogeneous clusters
of factors (Simon, 1996; Saaty, 1980). AHP simplifies decision making by breaking down a
complex problem into its constituent parts, and then aggregating the solutions to all these sub -
problems into one solution. The decision problem is structured as a hierarchy of constituent
parts, where the main objective of the decision problem is the top constituent of the hierarchy

tree and the alternatives are at the very bottom of the hierarchy tree (Satty, 2008 &), with sub -
objectives or criteria in between. The underlying philosophy is based on the ability of human
beings to make better judgments on smaller, simpler, common -sense kind of problems (Satty,
20084, Saaty, 1980). The tree structure used to formulate an AHP problem provides a clear,
organised and logical view of the climate change response problem, making it easy for decision
makers to visualise the problem and analyse it systematically at each level from the more
general higher level constituents to the more specific lower level constituents (Satty, 20084).
The AHP tree structure is constructed by decomposing a decision problem irto its constituent

elements (Vaidya & Kumar, 2006) in a top-down approach.

Hayek (1956) stated that models of a complex system should consider two closely interrelated
dimensions - the number of variables within the system and their interconnectedness. The

implication is that the importance of any element of the AHP structure can only be understood
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in terms of its relationships to other elements of the structure, and where the said structure can
only emerge if the said elements have particular sorts of relationships. The climate change

challenge is a network of such connectedness as described in earlier chapters.

5.5.2 Interaction of Decision Makers with Mod el

In their study of information sharing wCdokearn

al. (2007) came to the conclusion that decision making is not the rational processes that some
might suggest, because they are compromised by factors outside the events that people seek to
control and manipulate. This is equally true for decisions in commercial operations such as
nuclear power plants, chemical process industries, oil and gas production, transport operations,
air traffic control and in almos t every other sphere of complex decision making, where economic

factors impinge on the decision making process and risks are high (Teece et a/., 2002).

In South Africa, stakeholders such as communities have a vested interest largely driven by
broad based black economic empowerment (BBBEE), an initiative seeking to redress the
economic imbalances brought on by Apartheid. Other stakeholders such as environmental
activists, customers, suppliers, employees, shareholders, regulatory and statutory bodies also
have their value systems that influence the types of decisions taken. Therefore particular
attention has to be paid to reflect their interests and viewpoints in the climate change response
decisions. Consultation and engagement with these stakeholders through a participatory
process ensures that their values and interests are incorporated into the response decisions,

thereby increasing the legitimacy of an organisation (Reyers et al., 2011).

5.6 Why the Analytical Hierarchy Process Was Chosen

AHP provides a simplistic means to deal with complex decision making and can assist with
identifying and weighting climate change response initiatives selection criteria, analysing the
data collected for the criteria and expediting the decision-making process (Hwang &
Syamsuddin 2010). Other MCDA methods such as Multi-Attribute Utility Theory (MAUT) limit
procedural rationality. MAUT is a theoretically sound approach based on the assumption of

rationality underlying the classic paradigm of expected utility created by Von Neumann and
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Morgenstern (1944). By its very definition this methodology was not suitable for this bounded

rational study.
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6 Findings

Using a mixed methods approach, this study sought to explain how particular behaviours,
cultures, structures and drivers for climate change corporate action individually or collectively
promote or hinder response. Bounded rationality and multi -criteria decision aid were drawn
upon to help explain the differences in climate change response options, and how bounded
rationality concepts impact strategic decision making and consequently explained the similarities

and differences in the type of climate change initiatives chosen.

6.1 The Cases

This section introduces the two companies used in the comparative case study. Climate change

dynamics within their respective industries are also introduced in order to give a contextual

understanding of each companyb6s <climate change

perspective. The climate change dynamics within the respective industries help to understand
why the two companies are good cases to analyse comparatively. The industry overview reveals
the broad climate change response areas of interest. This is especially relevant for the
discussion and analysis section of the repot, and in particular the analysis of bounded

rationality and strategy decision making. The two cases are introduced below.

6.1 .1 Tongaat Hulett

Tongaat Hulett is an agricultural and agro-processing business which includes integrated
components of land management and property development (Tongaat, 2012). Through its
sugar and starch operations, Tongaat Hulett produces a range of refined carbohydrate products
from sugar cane and maize (Tongaat, 2012). Renewable energy, in the form of biofuel
production and electricity generation and the water-food-energy nexus are important to the

business (www.tongaat.com). Tongaat Hulett employs more than 42,000 employees during its

peak milling season. The company&6s o paprira within tha 5 outheann Africam
Development Community (SADC) region amounts to approximately 550,000 hectares, with

274,000 hectares of this land owned or controlled by Tongaat Hulett (Tongaat, 2012).
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Sugar Operations

Tongaat Hulett has low cost sugar operations in six SADC countries South Africa, Zimbabwe,

Swaziland, Mozambique, Namibia and Botswana under the Huletts® sugar brand. Tongaat

Hul ett s South African sugar milling, refining an
coast of KwaZulu-Natal, with sugar mills at Maidstone, Darnall, Amatikulu and Felixton, and a

central refinery in Durban (Tongaat, 2012). The South African sugar product range offers a total

sweetener solution including a range of high intensity sweeteners. An animal feeds operation,

Voermol Feeds is located at the Maidstone mill and this operation manufactures and markets a

range of energy and supplementary feeds to the livestock farming community through the

Voermol® brand (Tongaat, 2012).

Starch Operations

Esabl i shed in 1919, -miolnlgiamg dpuératiden wied Afri cabds
supplier of maize-based starch and glucose to a diverse range of South African and African
industries. It also operates a dedicated Sorbitol facility which is located in Chloorkop in
Gauteng, and has distribution networks and facilities in Zimbabwe, Australasia and the Far East
(Tongaat, 2012). Using the wet milling process, Tongaat Hulett Starch manufactures a wide
range of products, from unmodified maize starch to hi ghly refined glucose products, which are
key ingredients for local manufacturers of foodstuffs, beverages and a variety of industrial
products. Its products include modified and unmodified starches, glucose, maltose and dextrose
syrups, glucose powders, caamel colour, sorbitol, maize germ, high protein gluten meal, gluten
feed and corn steep liquor (Tongaat, 2012). Toothpaste, soups, tomato sauce, mayonnaise,
sweets, paper, board, braai briquettes, textiles, beer, spices, beverages, glue, intravenous drips
and sweeteners are only a few of the industries currently making use of the products and co -

products produced by Tongaat Hulett Starch.

Property Development

Durban/ eThekwini, South Africads third | argest Ci
land holdings to the north and west. Over the past 12 years, Tongaat Hul ett6s dev
operation has converted some 2 600 gross hectares to development (Tongaat, 2012). The

company is a proactive partner with governments and communities in this conversion process.
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6.1.2  Air Traffic and Navigation Services (ATNS)

Based in South Africa, ATNS is anAir Navigation Service Provider (ANSP) responsible for the air
traffic control of approximately 10% of the
permit airspace use and facilitate the efficient and safe use of airspace by separating aircraft to

prevent collisions, organising and expediting the flow of air traffic and providing information and

other support for pilots (www.atns.co.za). A T N &atrollers keep the aircraft they handle safely

separated using internationally agreed standards. This is achieved by allocating different heights
to aircraft or by arranging certain minimum horizontal distances between them. ATNS dso
provides aeronautical information used for all flight planning purposes, as well as alert, search
and rescue coordination activities, implementation of terrestrial -based navigation structures,
technical maintenance of navigation infrastructure and aerodrome services, training of licensed
air-traffic controllers and other technical staff, and support for special events such as test and

demonstration flights.

The air transport industry includes 1 715 airlines, with 23 000 aircraft serving 3 750 airports
through a route network of millions of kilometres , managed by 160 ANSPs. Over 33 million
people are employed in aviation and related activities, with more than 5.5 million people

working directly in the aviation industry (IATA, 2009).

ATNS is in the airports and air traffic business, which places it in the high impact climate change

category according to the JSE SRI®&6s <classifi

Service Organisations (CANSQ) which is the global voice for companies providing air traffic
control services worldwide. As an air navigation service provider, ATNS is regulated by the
International Civil Aviation Organisation (ICAO), and is therefore expected to follow the climate

change response guidelines as setout by ICAO and the International Air Transport Association
(IATA). For ATNS, therefore, climate change response is a key matter from an end-to-end
aviation industry point of view, because greenhouse gas emissions and noise not only affecs
airlines, whose main pre-occupation is the amount of fuel their aircrafts burn , but also the
quality of life for people living near airports and beneath flight paths which are geographically

dispersed.

The key issue facing ATNS and the aviation industry is the need to meet their customerséand

regulatorsddemands to reduce global greenhouse gas emissions by reducing fuetburn per seat
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through how they control aircraft on a daily basis , which includes improving the efficiency of
airspaces, route networks and the investment decisions made regarding new air traffic
management technology. Flight planning and flight management tools that allow pilots to
exploit prevailing wind conditions, calculate precise fuel loads, set different flight levels and
speeds for an aircraft to achieve the most economic performance and determine the exact
centre of gravity of an aircraft as it becomes lighter in flight , are some of the key activities
which ATNS assists with in optimising the flights of aircraft, thereby increasing the fuel-burn

efficiency and consequently reducing the amount of CO, emissions per flight.

6.2 General Findings

Using Tongaat Hulett and Air Traffic and Navigation Services (ATNS)as the cases, this section
examinesthetwoc ompani es 6 r es pons,dnformation ic hasethantthe analysia n g e

of publicly available information, company documentation and the information disclosed during

the interview sessions. Topics discussed include
change in general and their perceptions on the motivations and dri vers for thei
response to climate change, and the initiatives and climate change response actions being

considered or currently underway.

The study compares how two different corporations, are responding to climate change
challenges. Tongaat Hulett and ATNS constitute interesting comparative cases because both
companies are headquartered in South Africa and therefore are subjective to similar macro-
economic fundamentals and climate change related legislation. Both companies have operations
and business interests outside of South Africa and have customers in Europe, the Middle East
and other parts of the world. Climate change response initiatives are underway, but the types
of initiatives and the emphasis on each of those differ in very interesting ways between the two
entities. Both firms are seeking a balance between climate change response and economic and
social sustainability. The differences in industry sectors, management styles, drivers and
motivations for action, resources and capabilities seem to have major bearings on the
differences in the types, emphasis and values of initiatives currently underway. Both companies
face legislative pressures from the different industry governing bodies, with ATNS facing
pressure to comply with the International Civil Aviation Organisation (ICAO) directives, while

Tongaat Hulett faces environmental legislative pressures from the National Environmental
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Waste Management Act 59 of 2008. Climate change legislation is applicable to both entities and
according to the JSE SRI; both companies are classified as high impact when it comes to

climate change criteria.

Tongaat Hulett Sustainability Strategic Intent
Climate change response & being driven as part of the corporate strategy. Environmental
performance is one of the pillars in their performance management system i the Balanced

Scorecard for all employees This statement by one of the executives explains this:

fiAnd there are environmental initiatives as part of our Balanced Scorecard/Strategy. éiltimately
it hits our pockets as well so at the end of the year when we check our Balanced Scorecard, your
target, your bonus will be determined on that. That sustainability lag is very much a core part of
what we are going to be measured on. So it is p art of the strategy .0

An introduction to Tongaat Hul ett s Sustainability Strategy

(www.tongaat.co.za) reads:

i As a key pl ayer agrerproeegsing, dangaat iHulett has mdresponsibility to
operate with a long-term view that takes into account how decisions and actions impact its on -
going performance and affect the people, habitat, planet and resources associated with company
operations. Sustainability is integrated within all facets of the business and is aligned to the
organisationbés overal!l objectives. This has direct

there is an i mprovement in managemento6s perfor mance
to reduce the risk that could affect the realisation of strategic goals.
The companyb6s participation in various voluntary
Carbon Disclosure Project (CDP), the CDP Water Di
Social Responsibility Investment index for the seventh consecutive year, is evidence that
Tongaat Hulett is actively involved in environmental sustainability of which climate change is a
part. The energy-food-water nexus is an evolving dynamic within Tongaat Hulett. The company
balances the operational requirement for cane supplies to its sugar cane processing operations

with the transition of agricultural land to other uses at the appropriate times (Tongaat, 2012).
ATNS Sustainability and Climate Change Strategic Intent

For ATNS, climate change response was identified as a strategic priority during one of their

corporate strategy formulation sessions. One of the executives said:
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il nter est i nd Mgy 201t whert weevent dut for our strategy session at Birchwood,
one of the objectives which came out of the strategy was to have this climate change and
sustainability. So it was actually birthed through the ATNS strategy and it came on into ATNS and
currently itds sicd Saitisg tihne tGEO debH:Qaimeofijovefitid istrategy

though the CEO and now ités satmsccadi ng down the enti

Its stance on climate change as detailed in its Sustainability and Climate Change Strategy
document (ATNS, 20123) reads:

AATNSO c othorsafetyrared promoting the wellbeing of stakeholders in the air traffic realm
includes an on-going focus on environmental wellbeing. ATNS subscribes to the International Civil
Aviation Organisationobs Gl obal Air T roagbt fothars

Manage

fenvironment al sustainabilityo is an expectation o

variety of activities and initiatives in support of this expectation. 6

The ¢ o mp a Erwifosment Management Plan details the approach taken to further develop
the initiatives identified in the Sustainability and Climate Change Strategy so as to develop a

company-wide response to sustainability and climate change.

fiThe Department of Transport (Shareholder), ATNS Board and Executive fully endorses the
approach taken by ATNS in recognsing the strategic importance of climate change throughout
the whole organisation and how the financial impacts of climate change are intrinsically linked to
the physical, environmental, social and political relationships that surround ATNS.0

ATNS has identified several environmental sustainability initiatives for the short-, medium- and
long-term. Some of the key initiatives include noise abatement, where flight procedures are
being designed to support compliance in noise abatement. Studies on noise profiling and noise
contours are underway. Other procedures supporting the reduction of noise which are under
consideration include the application of climb gradient restrictions, design of clean speed
procedures, and continuous descent approaches (ATNS, 20125). As an air navigation service
provider, ATNS sees opportunities for carbon emissions reduction through fuel use reduction
procedures such as optimised routings and flight level allocation; performance based navigation
(PBN) with associated required navigation performance (RNP); flexible use of airspace (FUA)
reduced vertical separation minima (RVSM) gate-to-gate 4D trajectory management in
continental airspace; dynamic information availability supporting tactical route decision making;
and other operational initiatives such as paperless ATM, electronic filing, centralised

aeronautical database (CAD), paper recycling, etc.
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The next section goes into more detail in explaining the similarities and differences in the
drivers for climate change response, as well as the initiatives which each of the two companies

are embarking on in response to the climate change risks and opportunities.

6.3 Similarities in Climate Change Response Drivers and Motivations

In the following section s, the corporate drivers for responding to climate change are compared
and contrasted, and the current practices for each level of activity in each company are
reported. The key drivers are divided into three categories, namely financial business case,

moral responsibility and organisational legitimacy.

Description and Explanations

6.3.1 Financial Business Case

There are very few similarities in terms of the financial business case drivers for responding to
climate change. Both businesses see opportunites to gain competitive advantage by being
more streamlined and efficient, but the pathways to achieving that are different for the two

companies.

6.3.2 Moral Responsibility

One of the striking similarities between the two companies is the shared understa nding and
drive to use climate change response as an opportunity to not only develop South Africa, but
the whole of the African continent. The patriotism shown in the statements below are a clear

reflection of that motivation.

One of the ATN executives dated:

Aféand also coming from the old school of Thabo Mbe
60African solutions, for Af r i-c athis ig alsw bapplicaide tob y Af ri
sustainabilityé so what we are saying is let us Africans i we know the environment, we

understand it and we know al/l the catchewewlLet ds ¢

be able to sustain.o
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These patriotic sentiments were also expressed by Tongaat executives as expressed in the

following quotations:

0 Were a country that has tons and tons of unskilled human capacity and we have learnt that it
is not being properly utilised. So if we really want to build the capacity and reduce the
unemployment in the country; increasing employment in the agricultural sect or would have an
impact in terms of the economy, people earning X Rands being able to contribute Y into the
economy. O

Commenting on the electricity from bagasse generating capacity, a Tongaat executive
expressed a similar need to contribute to the growth of Africa:

AThis project has a potential not onl ycalfed3ADG ed on S
That would have a massive impact in terms of reducing our carbon footprint. We would also be
able to influence the economic growth in the country as Tongaat.0

There is also evidence of sharp awareness and motivation to be good corporate citizens and in
climate change t er mi n dhewugdgrstanding that tedources areifiteand h i p
that corporations have a moral responsibility to safeguard and protect those resources for
future generations was expressed by executives in both companies. Some of the statements

included:

Ai...also, ATNS being a gl obal citizen-,wealsmwanf ust a ¢
togetinvoved because of these reasons. 0

The Tongaat executives had this to say:

iWe cannot continue to be where we werigolive@sifyear s ac
we have infinite resources. | f as an or gcarioty sati on,
from Eskom, we wil/| have achieved something. 0

Another statement by another executive with similar sentiments was:

AThe drive is about water treatment for Tongaat to
we are to be a much more sustainable organisation and a responsible corporate citizen, we have

to save water because we are in a water-stressed country. We have to do our part and make a

contribution towards that .0
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6.3.3 Organisational Legitimacy

Legitimacy is important because of the reputational and other organisational benefits that can
accrue from some degree of shared agreement among climate change societal constituencies

that an organisation is aligned with accepted notions of purpose, endeavour and outcomes.

Customer Pressures

An important driver for both companies is increasing consumer awareness and pressures. The
concept of green consumerism - whereby customers and consumers prefer environmentally
friendly products and services is a phenomenon which both companies have started

experiencing, albeit to varying degrees.

Tongaat had this to say concerning the need to respond as a result to customer demands:

féwe have had customers asking what the carbon f oot
CO, do we produce per tonne of starch? Luckily we have been able to answer that question quite
easily because of CDPO

Another executive said:

ASA Breweries wanrGMOt oprotdiuck st & nMen gi ve SA Brewer.i
because they take 35%+ of nitolosemarketshaeesd and we donoét

Value chain emissions profiling is becoming a concern as evidenced by this statement from yet

another of the Tongaat executives:

fiél think customers wild/l come to us and say, ar e
possible, with the lowest consumption of electricity per unit of product, lowest consumption of

water per unit of product, lowest emissions and lowest effluent generation per unit of product?

So as TH we have to be able to show customers that we have been very efficient on that fronté 6

Customer pressures are also being felt by ATNS. This push is expressed in this statement

A Wh at Il dm trying to say is our customers are alr:e
guestion (Is there a better way you can do your op erations now given these environmental
issues that are coming up?). They may be asking that question indirectly in order for them to

save fuel or to save money,0 but ités an environment
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The need for both entities to enhance their corporate reputations by paying more attention to

the changing societal expectations and other stakeholders is also a key motivator for action.
Legal and Regulatory Pressures

National and international policy frameworks as well as legal and regulatory pressures for
emissions reduction are providing an incentive to reduce operational emissions. There were
mentions of the Carbon Tax, National Climate Change ResponseStrategy as well as the Waste
Act. The COP 17 held in Durban, South Africg in December 2011, of which both companies
actively participated was still fresh in the executivesd mi nds and so received

number of mentions as an event that has heightened the need for response.

ATNS is being driven by international legislation and requirements as propagaed by the

International Civil Aviation Organisation (ICAO).

AfiSo I CAO is like the mother body of all ci vil avi e
come up with a request that every civil aviation organisation, not only air navigation providers,

but also airlines, civil aviation authorities etc., all should respond to this issue of climate change

é. . I CAO has come up with a Civil Aviation Environ
how each of the civil aviation members should respond to t he issues of climate change.0

Tongaat seems to be driven largely by the National Environmental Management Waste Act 59

of 2008 and its predecessors. The following statement bears testimony,

iémost of t he t hings ar e ar oun aose aré fdrivenebytthe t r e at me
environmental legislation. From an environmental perspective, there are certain standards that

have been set in terms of what effluent you can rel
is a big focus on compliance.o

Another statement confirming the motivation to comply is captured in this statement:

féso when The Green Scorpions come t hefflgentrthats t not 1

Y

does not meet the standards. o

The Green Scorpions are an environmental legislation enfocement arm of the government.
Their primary areas of enforcement include biodiversity, protected areas, pollution and waste,

as well as coastal, marine and environmental impact assessmens.
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Another key driver which may be peculiar to South Africa is the need to conserve electricity,
due to constrained supplies from the only electricity utility in the country, E skom:

AThere was a d&hkom éocus aswart of thedntensize Energy Users Group (IEUG) to
cut electricity usage by 10% after the 2008 power cut s é. We wer e -2a08toual |y r
start generating part of our own electricity using ¢

6.4 Similarities in Climate Change Response Initiatives

Carbon Trust (2011) recognised and recommended a hierarchy of actions to combat climate

change. Both individuals and organisations can follow the steps in the hierarchy as follows: The

first step is to be aware of oneds actions, beh
chall enge and ultimately, o n e 6 sd indigidudisdama bfismesg pr i nt .
have a good understanding of the challenge, avoidance is the next step. Comprehensive

initiatives can be instituted to avoid emissions, such as turning off equipment when not in use

and avoiding unnecessary travel. The next step in the reduction of carbon emissions is reducing

them through efficiency measures. For those emissions that can neither be avoided nor

reduced, offsetting is the next step in the hierarchy. Carbon credits can be traded and bought

to fund reductions in emi ssions elsewhere in the world.

This section reports on the similarities in climate change response initiatives which the two
companies have embarked on. The initiatives are divided into four categories, namely: activities
directed towards raising awareness; initiatives geared towards adapting to climate change and
operational efficiency; initiatives that result in new products , services and new revenue streams

and initiatives where climate change is seamlessly integrated into corporate strategy.

Descripti ons and Explanations

6.4.1 Raising Awareness

Raising climate change consciousnessa mong t he cs@akalplers mth internal and
external, is being approached in a way to garner the support, buy -in and commitment needed
to take the organisations on the desired climate change response paths. Providing information
and creating awareness about an issue does not however automatically lead to behavioural

change, but is a key aspect in educating and motivating desired behavioural changes. There are
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not many similarities regarding the types of initiatives directed towards raising awareness in the

two businesses except participation in and publicity from COP 17

Tongaat Hulett benefited by securing some business from the event:

iwWe had a st al Whatave he@®i®thal sbmeacontpanies visited our stall and when

they heard what we as a company are doing they changed the placing of orders away from our
opposition to usé And we didndét talk only of initi
been done and the reduction of carbon emissionsé sor
questions. We di dnét know t hey we buafteéhEa@ls commudicatvag¢ame guy s
through because we were significantly ahead in some areas. There was some conpetitive

advantage.o

ATNShad this to say:

AiwWe had a major event during the COP 17é where we :
to review the results of the Green Demonstration Flights o.

6.4 .2 Adaptation and Operational Efficiencies

Greenrinspired operational efficiencies (known as green productivity) is introducing new

business models and practices where resource productivity and costconsciousness are key
drivers. By practicing the tenet of firedsng e, reu
cost savings in areas such as materials and energy, thereby increasing the efficiency and

productivity of their organisations (Orsato, 2006) while reducing their climate change impact.

Porter and van der Linde (2007) found that green -driven operational efficiencies have a greater

impact on both the reduction of greenhouse gas emissions and increasing costcompetitiveness,

and have better chances of success for companies in industrial markets with high levels of

processing, waste generation and/or by-products, such as the food and beverage industries.

Green productivity integrates productivity improvement with climate change mitigation and is

applicable across businesses and industriegfDow & Downings, 2011).

Bei ng 01 e a isplayingdan impogamtérole in business today, but requires a combination
of new thinking and the capitalisation of new technologies (Porter & Kramer, 2006). Optimising
and streamlining operations is crucial in reducing operational expenditure and improving
customer satisfaction. By following a well-structured asset/equipment replacement strategy,

companies are ceasing opportunities to increase integration and efficiencies and enable greater
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automation (Carbon Trust, 2010). Businesses are finding opportunities to replace out-dated
equi pment and technbdbltogndby i tApplyiligeetiidienty ineasures
in energy, materials and water is improving the use of natural resources and fossil fuels, thus

reducing emissions and easing the pressure onsuch resources.

Energy Efficiency

Both companies are looking at green-inspired operational efficiencies, however the scope of
activities and the value of the initiatives are vastly different . Both companies have instituted
low-cost energy efficient initiatives such as energy-efficient lighting in their buildings. There is
also conscious effort among the employees to practice energy efficiency in such actions as

switching off lights, paperless offices etc. For example, two ATNS executives sail that:

fEven on a smaller scde | think we are doing quite a lot of things. If you had met us when we
were in Isando, each office had a little kettle to boil water for coffee, but now everything has
been centralised. 0

i | have st opp gadhaveltd liweeit. llwanged to duy another car but then | had to
drop and squash that idea fast. It was a fuel guzzler .0

On the operational side, ATNS is taking steps to improve energy consumption through fuel
consumption, fuel-efficient vehicles, heating, lighting and air -conditioning systems specifically

those used in their Control Centre:

0The fleet has al ways beeenf fmeii retha butveedigitechniedlyév er y f 1

minded as engineers, we understand fuel consumption, we understand usage and we always

looked at the figuresand t he specifications of these vehicl esé

bought the most fuel efficient vehicles .0

OFor the buildings generally, t hers,thd CuatrelrTowbrs,i | di ngs

the Control Centres 7 i t 6 s al |t raiboiutty el sag e ; itds about

heat e

conditioning wusageé.. A | ot o f the electronic equ

maintained at a specific temperature. So there, all we can look at is more efficient air
conditioning systems. They are quite old; they have been installed quite a few years ago so
perhaps another initiative is to review them to see how they are impacting our carbon footprint,
how they are creating consumption and perhaps adjust it accordingly, getting more modern
systems.0
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And one of the Tongaat Hulett executives said:

AMy sense is that whatever we do; there are some
taken to address the climate change issue, for example, the motion sensors and lighting that was

purely for us to be green. So there are a few that are done specifically to tackle climate change

and to be more environmentally sustainable.o

Business Travel and Transportation

Whilst the motivation for carbon reduction in employee travel and transportation are different
for the two companies, both entities are consciously reducing the amount of business travel .
ATNS is consciously embarking on an initiative to reduce business travel due to the
understanding that travelling constitutes a big aspect of their carb on footprint. They are also

approaching the same issue from business efficiency and cost reduction perspectives:

finterestingly there is an initiative which | and some guys from Marketing and Communications

have actually embarked on regarding business trav e | and transportationé

conferences, meetings, workshops overseas, what we are trying to do is that in a year we want
to, not limit per se. We want to choose and prioriti se the conferences and workshops that we
really need to attend as part of th e global community.o

The other executive agreed and added:

Al nstead o0l00whaewviengpeaopl e are just goingé whether t

e

h

intelligence into the company or iitdéds just for the

one. Number two, we also have a Carbon Emissions Calculator. You put your flight miles, then
you are able to say in total to reduce this, this is what we used to have, also for your income
statement, obviously you know how much you spent on travel. You work th at in tandem with the
Calculator and say now you are working towards targets and say we are going to reduce it by
this much and obviously you are going to see a cost saving as well. 0

On the transport for service and maintenance, one of the executives said:

Aiwhat the guys do now is they will typically have
specific sites for preventative maintenance, for corrective maintenance and there are certain
routes that one can take and you can do maybe two or thr ee different maintenance activities on
the same trip. Instead of driving back a different person another time, we have got initiatives of
crosst raining some of the people so they wunderstand

S

e

the differentsitieson t he same trip and we are saving them two
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6.4.3 New Products and Revenue Streams

Eco-design in the form of increasing the productivity of natural resources, shifting to ecology -
inspired products and services, or harvesting from waste that becomes an input to another
process in a cradle-to-cradle supply chain concept, is ushering tremendous value for marketing
differentiation (Ottman et a/.,, 2006). By adopting an outward focus, companies are moving
beyond their physical borders and creating collaborative partnerships which can be optimised in
terms of waste, by -products and even energy among different supply- and value-chain partners
(Kumar & Putman, 2008).

Companies with aggressive greendpsbducti sgdatbegi

product lines to develop innovative new green products that allow them to tap into new
products, market segments and geographic territories (Braungart et al., 2007), thereby creating
significant competitive advantage. Other companies are focusing on providing bundled services
and end-use value while ensuring cradle-to-cradle product stewardship for products such as
leasing as opposed to selling outright (Braungart et al., 2007. The steady flow of monthly lease
payments stabilises cas flows and leasing also reduces the need to maintain manufacturing
capacity to meet peak demand (Kumar & Putman, 2008) - a source of waste and risk. Leasing
al so r everasmasy Of tshorcave t a l behaviour. Il nstead
sales, manufacturers are motivated to produce more durable and easily upgradeable products

that lower the amount of materials used and avoid waste and overflowing landfill sites.

Green Products

Tongaat Hulett has researched and tested some greeninspired new product concepts. These

are still in the pipeline as seen in the statements below.

Agriculture:

iOne o pp o attwa asiatcgmpdny identified is: there is a product, a starch which was
developed in the USé The process converts the starch into a product which absorbs water and it
can be used in agriculture. When put into the soil it retains moisture in the soil so water does not
run away as ground water or evaporation. We have done some studies here in South Africa
where crop yields have been increased n trials, for instance, tomatoes with this product on the
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ground, and adjacent to it, tomatoes without the product. There were dramatic differences
bet ween the two.oOo

fi A nitds being used extensively in the forestry industry, so we are busy with the Journey é bu't
we have spent some moneyonthepre-engi neering to get ready to build

Tires and biodegradable plastics:

iThe other one, of which we are stild/l mil es and mi
from scratch but in the US and Europe, companies have been able to design tires that use our
productsé For example Goodyearé itds stildl a bit
getting into the technology, and not only for tires

Green Ser vices

The whole of the aviation industry is testing new operational procedures designed to lower fuel
consumption on flights. As an ANSR ATNS is doing its part in these new operational

procedures.
Performance based navigation (PBN):

ABut f r o m ng poihtweview, shayvhiave got procedures in place; performance based
navigation (PBN); they are buying aircrafts that are fuel efficient as well. So we are helping them
with those proceduresandre-r out i ng procedures are underway. ... o0

Continuous Ascent and Continuous Decent Operations (CDO)

féthe objectives of I NSPI RE, whi ch | can mention
procedures, practices and services that have the potential to provide efficiencies in fuel and
emission redudion across all facesof | Ngwt @i t h t his project,andt 6s co

continuous descent. o

ATNS is actively collaborating with value-chain partners such as suppliers, customers, and

regulators to offer greener air traffic control, navigation and communication ser vices:

AComing from the engineering side you wil!/l find t
was more national. For instance | would go out and buy what is called an Instrument Landing

System. | will put it at a particular airport to help the airc raft to land at the centre or to navigate

at the centre of the runway. But now the new technology is more regional or even continental.

For example, instead of putting that instrument at the airport we have got what is known as the

satellite system, GNSS Global Navigation Satellite System). Once that is put say in this region, it

will cover all the 15, 16 SADC countries. So even the technology itself is forcing us to work
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together in the region andslikelhae GRNSS, the UASCGi;ad the o f our
AFICAD as well, everything now we are trying to put it in more regional focus than independent
countries. o

ATNS is taking an integrated (cradle-to-cradle) approach in its equipment and technology
purchases and asset replacement strategy. They are taking an active role in influencing their

equipment and technology suppliers:

ifiwWe are | ooking at all the company assets that wuse
And in planning for the future using the ATNS Road Map, how can we put efficient assets that
are going to drive us to saving whiles t i | | delivering on the mandate. 0

iMost of the ayea iddcygcle.n\eare loakinglabthis plan and what we are going
to get out of this measurement is we have a n R & D Department. Now we are going back to the
R& D guys who can look at our requirements, look at the environmental impact and the start
putting intelligence into their buying or sourcing - looking at the environmental impact, our
footprint as ATNS, nationally and globally as wel/l

AAnd al so because we are Africads |l eading ANSP we 1
makers of the assets to think environmental-friendly because probably they are not right now.

But as the buyer, you go back to them and you start drawing the sp ecifications that you want

and you are able to influence future devel opment s o We nebdeger to anpastehe s é
design, to say, ©6instead of this wusing electricity

Both companies are in the exploratory phases of new product and service offerings in line with

their different industrial sector opportunities.

6.4 .4 Fully Integrated into Corporate Strategy

The pursuit of diversification as a business strategy, the need to enter into new business, or the

need to shift away from low margin, low growth or mature industries, is a key driver in the

pursui-t of integrating <c¢climate change as a <core
Diversification decisions present unique challenges, particularly the requirement for a business

to break away from past traditions, norms and cultures and enter into new, unchartered

territories. Because of these changes in mind-sets and modus operand), not enough businesses

have jumped onto the bandwagon to a position where climate change response could be

considered a new growth sector.
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A proactive management of systemic climate risks is defining a new level of environmental
stewardship and business competitiveness. New industries that were non-existent a decade ago
have been born and are thriving. Sub-sectors in financial markets such as carbon asset trading,
brokerage services, clean energy venture capitalism, climate exchanges and carbon trading
markets are a new phenomenon. Long-term investors, asset managers and analysts are also
beginning to integrate climate change considerations into investment analysis and decision
making. New technologies in energy generation, such as wind turbines, concentrated solar
panels, combined heat and energy technologies, as well as host of other low-carbon
technologies like electric and hybrid vehicles, carbon capture and storage, to name a few, are

being proven and successfully progressing through commercialisation stages.

Climate-smart companies are adapting quickly to operating within networks of collaborativ e
relationships, linking local capacities with the most advanced thinking from around the world
and participating in global conversations about the responsibilities of sustainable business in the
21st century. Venture capitalists and corporate R & D divisio n s ar e i nves
t echnol ogy 0 The &moant df capital peeded is immense, signalling vast opportunities

for business.

Both Tongaat Hulett and ATNS are seeing opportunities to leverage technologically advances to
offer green products and services. Tongaat Hulett, for example, is planning to produce

electricity from bagasseand ethanol from sugarcane as a substitute for petroleum-based fuels:

AFrom a TH perspective we have the capabilit
to a point where prices and other nuances are agreed, there is massive potential of creating lots
of green jobs. Very green jobs, because we would be allocated land and we can plant tonnes and
tonnes of sugar cane. The bagasse coming from that would be utilised to generate electricity and
if ever there is excess sugar it can be converted to ethanol which can be blended for fuels which
woul d replace certain parts of fuel o0il sbo

However, a lack of policy direction and clarity from the National Energy Regulator of South
Africa (NERSA)has stalled progressin electricity generation:

AfOne of the initiatives as an organisation
generate electricity we need streamlined policies coming from NERSA. If we are going to
generate electricity, what are the policies in terms of agreements, how do we sell and deploy it?
... | think we have made some progress, but those PPAs and policies must be very clear... 0
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Raw material supplies are also hampering progress in the generation of electricity:

iWe were act ua200B t startgendratingpartot our own electricity using Sasol gas
and we put a bid in to Eskom é When we negotiated with Sasol they were really keen to let us

utilise some of the allocation of their gas é But overtime | think thei

They want all the gas to themselves nowé The |
in the country. o

Tongaat is also looking at waste and water treatment technologies:

i For uiswould be one ting i f we can put up the effluent plant because we would end up

getting potable wateré But when you | cffektivedar i t

now. Putting up an effluent treatment plant for one to do potable water an d perhaps methane

mi

r

t e

and

recovery is big. Those plants are not small é The
for

plants utilise |ots and | ots of electricity. S
and treat the effluent but for you to g o to the next p hase to extract potable water you need
reverse osmosis processes which utilises tons

ATNS is working collaboratively with suppliers, customers and competitors and is collaborating

across industries into the telecommunications sector. One of the collaboration efforts is:

AWe are wor ki.nwgil givé yolnan 8xardple of one big initiative which is known as

the UASCC, the Upper Air Space Control Centre, where in Southern Africa we have one Control
Centre and withthat t he message we are trying to send is
Not ATNS or not Namibia Civil Aviation but working together as a team. So in the near future you

wi || see that aviation wil/l be done actimate cheange e
response at a regional l evel . 0

fi \SAT is a satellite communication system which initially we thought would help only us because
geographically speaking, South Africa is right at the bottom. But later on it has be come the best
communication system in the continent. Almost everybody is using our V-SAT to communicate

information from one airpor t to the other airport . ltés actually a success
ATNS has also discussed possibilities of solar panels for some of their facilities:

0 é erh has been discussions about looking into solar stuff, solar panelling for the smaller

siteséSome of the technicians have mentioned

consumption sites. Solar panels are expensive, the capital outlay and everything. So it 6 s a
to get that going, but the talksareon -g oi ng. 0
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Advocacy and | ndus try L eadership

Monitoring pending regulations and understanding how climate change regulations could impact
business objectives are the goals forward-thinking organisations are pursing. Botzen and van
den Bergh (2009) concurred that any company that foresees business opportunities in
influencing carbon-emissions regulation is practicing what is expected of businessi capitalism.
Climate-smart companies are seizing the opportunities to influence the direction of the

regulation to their advantage, by asking the right questions such as: What are the regulatory

issues at stake? What new requirements will businesses face in creating lowcarbon business
models and corporate strategies? What new rules and practices are emerging which are
changing the way business is conducted? Who is setting or influencing those rules and
practices? What are the emerging institutions and technologies that are shaping the low-carbon

business of the future?

Both companies in this study see opportunities to drive the green agenda in their respective

companies and industries. These are largely driven by the structure of their respective

industries:

fi € You look at it as an industry-wide initiativ e , but itds global. Ot her C |

industry, within industries, whether they are manufacturing, aviation, are directly linked. Directly
linked because our carbon footprint, for us at the end of the day we will be talking about the
environment in legal terms. We fall under the Department of Transport so now we have got
ACSA, we have got ATNS, and we have got Civil Aviation. Now ATNS will be concentrating on

efficiencies in the airspace, ACSA whi clookingsat t he

better runways, baggage handling, and no delay taxing to the runway and so on. And Civil
Aviation will be talking about regulation, imposing of fines; managing the airspace regulations.
We are managing the airspace operationsa s an @& IS N®PvWeicannot ignore collaboration.
Whoever tries to go their way, wil!/l come back

Air

o th

ATNS i s l ooking to influence and play the HABig

response in Africa by providing infrastructure, skills and expertise. Two statements worth

guoting are:

fBesides positioning the br amtodnfugeThd Slementsetausawe an
want to be the leader in this issue in South Africa and be the champ ions of it throughout the
continent. 0
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fi €So even in issues of climate change and sustainability, we want ATNS to take that leading

role, not in a boastful way, butinawin -wi n ki nd of situation. We dono6t
when we are seeing the rest of other continents far ahead. This is why ATNS felt that we want to
embrace climate change and drive the rest of our br

Tongaat Hulett has also embarked on initiatives that are driving towards greater adoption of
climate-friendly organisational practices with cross industry collaborations and joint ventures.

One example is:

AThe Muni éi palds adebaoyutrying to push for this green thing, it is industry
|l eadership. o

Al think in terms of the things that we coipdd have
with our municipalities. During Apartheid days; as business people we knew who to speak to in
the Council. In terms of moving from that time to

with people who are in the position of power. For us to be able to have quite a positive impact in
terms of issues around climate change, those relationships must start, for example, people
knowing each other, and proper networking. Because we can only be able to influence politicians
when we are able to really havepr oper r el ati onships. o

fi éWhatDr Khosa says is that o6they d¥cremtt uornyder sWea rhda vtet
bureaucrats that do not really understand and are not exposed to business needs. At the same

time we have a responsibility in terms of influ encing and also for us to be able to understand

what their strategy is. What are their drivers? What are they are trying to achieve? So that we

can be able to influence them. o

There are more opportunities to work with different government departments so a s to bring

down the barriers to their planned projects:

féSo we need to form better relationships with gove
crucial. As an organisation as we partner with government agencies, for instance when we speak

of generation of electricity using bagasse, creating employment, producing ethanol, those things

can only be done when we have a government that is very streamline d in its thinking in terms of

what must be achieved from a strategic point of view. But when we are de aling with the

Department of Agriculture on this issue, then you discuss with the Department of Trade and

Industry, then you go to the Energy Department separately,it becomes a big issue. o
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6.5 Differences in Climate Change Response Drivers and Motivatio ns

6.5 .1 Financial Business Case

Cost Savings and Operational Efficiency
Being in a commodity business, Tongaat Hulett is highly driven by the need to be more
operationally efficient and reduce costs at every opportunity available. This sentiment was

echoed by all the executives interviewed. Some of the statements that show this stance are:

iwWe have got the market share, so we are |l ooking toc
i ncrease margin. o

ABut to a | arge extent ipeesdonesd fartarh donettchachiegesothdr h at hav
objectives like cost saving, efficiencies, and the positive spin off is that it also happens to ha ve a

positive climate change impact. So | said even though the motivation or the underlying reason

why are doing something may not be to tackle climate change but the fact that it has an impact

there we should even have almost like a repository of climate change initiativesé 6

AfSecondly, what we are aware of after a | odst of 1 ese
effective and efficient in terms of producing steam. So the drive was around efficiency. But when

you look at it in terms of running a coal boiler, you have maintenance in terms of all the

mechanical issues and secondly in terms of the costs. When we dd all the numbers, comparing

what we had using gas, alsotheupt i me of g a s Isosrelighibty, eabeeof response . a

and the ease of starting the boilers. o

And yet another perspective which shows a holistic approach to operational efficiency as a key

driver to responding to climate change:

AiPart of wha't we are doing now from a strategy pe
become more world class and we want to be become o
that that we have asked XXto come in and help us with doing some benchmarks so that as we

say we want to be operationally excellent, what is the baseline that we are on now, what are the

world <cl ass matrices, wha't i s t hen isglargely bnethewe en €.
operat i ons. 0

While operational efficiency and cost savings are acknowledged within ATNS, these do not seem
to be key motivators for climate change response One of the executives mentioned operational
efficiency but indicated that they did not see many opport unities to be more efficient because
had already been practicing operational efficiency long before the decision climate change

issues The other reason for this could be due to the fact that there are not many opportunities
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for them to be more efficient. The few mentions on operational efficiency are on business
travel, where better route planning was seen as a key component to reducing the amount of
fuel burn on maintenance vehicles. The major areas where ATNS see opportunities to drive
efficiencies are in regional collaboration, where due to advances in technology, opportunities
are available to share navigation equipment. This they see as an opportunity for nations to cut
down on investments in technologies. This is not necessarily a benefit that would accrue to
ATNS but to other countries in the region, which overall would assist in creating a more
resource-efficient region. This quotation is testimony to this:

it cuts costs and you think about the wayur we are
neighbouring countries - Lesotho, Swaziland, etc. You may find that some of the technologies

which may be sitting here will in fact also be used to control aircrafts which are flying within the

Lesotho or Swaziland airspace. So Swaziland can channel thee resources somewhere else

because thisassetis here;weusei t as a region. 0

6.5.2 Security of Supply Risks: Energy and Raw Materials

Tongaat Hulettdé sperations are energy-intensive; therefore security of supply of energy is a
business risk; a key lever to their sustainability as a business and consequently a key climate

change responsedriver:

AfSo electricity is quite cheap. When we do project:c
gas, we have done that, we end up looking at, our one d river which was - to try and reduce the
10% that we were mandated e.g. bytaking out el ectric heatersébo

fiBut honestl vy, when we started the initiatives ar

motors, it was also because of the electricity crisis of 200 8 . 0

There however uncertainties regarding price security:

AThe other issue with gas is that from 2014 the pri
NERSAas wellé . So what will happen with the priceofgas?Ther e i s some wuncertaint

Energy security of supply is especially relevant in South Africa because ESKOMhas serious
capacity constraints, and has instituted power cuts in recent years that forced industry to
operate below capacity. South Africa is also a net importer of energy, including gas, so concerns
are focused both on price security and security of physical supply. This has been a topic of

much debate and discussion particularly among the Intensive Energy Users Group (IEUG).
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Due to the nature of their operations , raw material supply and energy price volatility are not big
risks in A T N Buginess On the otherhand, Tongaat Hul ett 6s (aagareane r aw ma
and maize) are agricultural-based, a sector, which is susceptible to climate variability. Raw
material price volatility and possible supply squeezes due to poor crop yields are key business

supply chain risks:

ABut we are very aware that <climate conditions <can
Africa because of what has happened in the past. If the dra matic climate change which is

predicted and continued increasing global temperatures materialise, we can experience a
shortage of maize in the futureé without maize, we

AThe only way we c anGMOeupgliesrisdophysicallh secure supmyrwith the
farmers. We contract farmers to grow it for usé so

The price pressures on raw material is also a business risk:

iSo we are already paying a pr eniiigmbdtdoouchthériskt and |
of supply that is the main probl em, but itds the pr

Most of Tongaat Hul e t-inténsive ang eorpassibilibes sf water €hortagas e r

in the country represent serious business viability threats, as the statements below indicate:

A | remember in 1984, I was i n Durban, the country
was a strategy within the country in the areas where there was drought that they would recycle

wat er é& or gsanédsaming upnwih strategies in terms of mitigating the shortages and

l oss of water, putting strategies of recyclingé but
We are a |l arge consumer of water in our processes.

f\We are aware that South Africa is not a very water rich environme nt and the scarcity is looming.

€ How do we modify our processes so that our water utilisation is not as intense as it is? What

are some of the things that we could do? Are there other milling processes? Because our process

is wet milling and we use loads and loads and loads of water and some of the water is the water

that goes into the effluent. So part of the things that are being investigated is how that water

could be recycled and be notaseddn themproceds,honwpelsmitcceudds or i f
be put to other functional usages within the organi
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6.5 .3 Gaining Competitive Advantage

Gaining competitive advantage from green initiatives is a motivation for both companies.
Tongaat Hulett is capitalising on opportunities for cost leadership by being increasingly more
efficient in terms of water management, waste management and material efficiency, i.e. the

amount of product per tonne of raw material. This wa s a common thread in all the discussions

held. A more telling comment is th at:

fi éThose costs start making sense in terms of the benchmarking exercises we have embarked
on. It does mirror in everything we do, because one of the things in terms of strateg ic objectives
is that we want to reduce the amount of energy usage per tonne of product, which will have an

impact in terms of carbon emissions per tonne of product. So most of these initiatives and capital

that we spent are driving towards that strategic obj ect i veé it has become pal
what we do. We have engineers; we have production managers. For us to be efficient, this is
what we focus on. o

ATNS on the other hand, sees opportunities to position themselves as climate change leaders-

not only in South Africa but in the whole of the African continent. Several statements from the

executives talk to this aspiration, including the following:
An line with our vision, 6To be the sole provider
be number one in Africa and the surrounding region
sustainability, we want ATNS to take that leadingroleé We dondét want Af.rdoca to be
AfLuckily because itdés stildl a atiomavpha&se,.n loutg ipvwe canv er y b o d
push ahead and take that lead role. That woul d be great! o

6.5.4 Moral Responsibility

Global dtizenship comes out as a core driver for climate change response in ATNS, coupled with

the need to make a difference - not just for the company, but for Africa. These two statement

bears testimony to this:
i think for me, business is at anot her | evel We

more than business... If you can leave a legacy for ATNS, whether it brings in money or not; If
you can just leave that legacy to say we had a huge amount of influence on our continent in
making sure that we contributed to the climate change initiatives. That would even be better
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than getting money i n fyand nooee wil takedt awagfom yot.8Bdsasa | egac
profits, they come and go. People donoét even r emel

somebody will always remember that they have this plantation of trees, they have environmental
protection in their country, and they contributed in this way because ATNS was a partner,
because ATNS hel ped out. That stays, they <c

fi We ,anrmy opinion one of the responsible corporations of this country - being the air traffic
navigations services splier. So | already feel inflated about that, that we have got an important

an neyve

role in this whole society. ltds then incumbent 0
comes to any humanitarian; any of these sustainable long-term projects. Climate change is

happening. Iltés a big thing. We need to think abo
people, our children, our region, our continent. o

6.5 .5 Organisational Legitimacy

ATNS seems to see big opportunities for perception enhancement. They view climate change
response as an opportunity to change the way the world views Africa and the way other African

countries view South Africa. Climate change response is seen as an opportunity to enhance the
ATNS brand and build reputational value. The company ako sees an opportunity to manage

expectations from its shareholders, one of them being the Department of Transport (DoT).

Some of the statements talking to managing perceptions and the brand have already been

guoted elsewhere in this section; however additional statements include the following:

iThe Department of Transport is our sharehol
KPIs, one of the outcomes is reducing aviation emissions and we have KPIs on environmental
protection. We havetodo ourparté, it i s a global thing. o

der é Sc

AfBesides positioning the brand ATNS, as an ASP we w

to be the leader in this issue in South Africa and be the champions of it throughout the continent.
That is why we are drawing (up) a communication plan that includes quick wins and those
initiatives that we have achieved not just for ATNS, but the aviation community as well , so
external communication is going to be key. We are pushing such achievements as INSPIRE.
INSPIREwaswel communi cated, but we want to go Wwi

This statement talks to the need to manage the way Africa views not just the ATNS brand, but

also brand South Africa:
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fiwe also have to change the perception. South Africa has been seen as the stuck up siger down
there because we are so fortunate to have infrastructure and everything. | think we need to start
driving towards changing that perception that we can actually assist, rather than just coming in
and taking. | think people are trying to be aggressi ve now saying Africa is an opportunity and

they are just trying to come in and grab. But we s
candt we just donate where we can and help out, pr
those perceptions. Weneed to give people another angle that ¢t}

Tongaat Hulett, on the other hand, is being forced to respond to customer requirements for
climate-friendly products. The influence and power of someof Ton g a a't Hul et tsbs key
is forcing them to comply. The pull from the supply chain, in this case as a result of a

customer 6s cust omeans thateTopngaar Hulete mas ® respond to keep their

right to trade wi th the customer.

AThat said, our exper i e amedoubanddaidweenaed to catcylateggouc ust o mer
carbon footprint, so they asked us for a whole bunch of information and they were saying that
was coming from their market, the Builders Warehouse where consumers now are trying to
ensure that they are building houses that have got a low carbon footprint. | think the movement
is starting but it hasndt become mainstream, at t hi

6.6 Differences in Climate Change Response Initiatives

6.6 .1 Raising Awareness

There is a marked difference in the level of effort and the number of projects or initiatives
directed towards raising awareness between the two companies. ATNS is generally regarding
awarenessraising as a constructive and potentially catalytic force that should ultimately lead to
a positive change in actions, behaviours, attitudes and perceptions of key stakeholders,

including employees, shareholders, competitors, communities, and the aviation industry.

ATNS has a number of initiatives underway which are tailored to understanding climate change,

its impacts on their business and how best to respond to it:

AfBut being a new concept, there is a |l ot of resear
about understanding what exactly we are trying to do and why we are doing it and who is do ing
what so that you can affiliate with those projects and understand the global reason why we are
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doing it. So a lot of the work that has been done now in getting to understand everything about
climate change, everything about the environmental impact of our business, everything about the
human or our involvement as people who have lived a certain way and now we have to do a lot
of change management to do things differently. There is a lot of that research going on to
actually get the ground work and the f oundation about why we are doing this and what we can
|l earn from other people who have done that. o

There are also efforts directed at the employees in order to help them understand the concept

S0 as to build the commitment and buy-in required:

néitliéseatyleé we are discussing how to help all t
actually be able to relate what they are doing in their work environment to the climate change

and environmental issuesé. it has to have a meaning
MNe al most have to sell it to the people to say O0i
recycle and thatés it. There is more to itéd. o

Some of the projects underway to raise climate change response consciousness both internally
and externally, include:
Internally:

fi € The people are more aware of it,é we have discussed it with them. We are also going to

make it a permanent agenda point in the meetings w
give us ideas from the field as well. Because many a time, we will sit around a table like this, we

will come up with good ideas on how to be green but these guys out there have even nicer ideas

and they are hands-on. They might be doing something at one of their sites that we are not

aware of that can help. So definitely yes, people are getting more and more aware as we go

al ong. o

Internal and External

AWe want people to adopt the | ifestyle so we are p
to have competitions relating to the green environment. We have got one t hat 6s curr ent
on. We ar e designing a Afgreenod l ogo for t he com

communicate about the issue. We actually have three that have been submitted. We are waiting
for approval from the Marketing Department on what we can use internally and externally for the
communication. We are also planning to have a communication plan for the ATNS initiative as
well as the aviation initiatives |ike I NSPIRE that
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Tongaat Hulett, on the other hand, did not seem to have any initiatives planned around raising
awareness, education and communicating with key stakeholders, except what has been posted

on their website and publicly available information through the CDP or the JSE SRI reports.

When asked about the initiatives underway concerning raising awareness internally or

externally, some of the executives said:

ASo this is why |1 6ém saying there is a big consciou
we are still very much being driven by the senior executives who are putting out the tentacles
and still trying to investigate and explore. Thi s

actually even formulating a proper response with awareness campaigns and training programs.
Because even f we say we are, for example, conserving water, | sitting here today have no clear
metric from operations what exact volumes of water we use in a day, per process, in a month, in
a year ¢é0o

e but there are no tangi bl e matticesihavwe noayet beemi s st ag
translated into something tangible, that could be communicated to the various levels of

employees so that each individual understands how they contribute exactly to the achievement of

that . Peopl e gener al | watekamdswitch dff thelights if goo aré riot ugirg s t e

t hem. 0

A similar stance seems to be prevalent for the external communication and awareness raising

as well.

Al f have to be honest, I dondt think StWedoch Divi s
things to comply. We donét really have major strate
fit hat i s not solely a defined strategy because of C
defined strategy because thatobésowwat donét cmat bmer $
such and we dondét use it as a |l everage point in the
not and there might be very good reasons why should be leveraging it, but we donodt at
mo ment . ltds a givenuise othrtdsganireguiommeeacafrom c

One of the Tongaat Hulett executives specifically mentioned communication and raising
awareness as an area where there were opportunities for them to improve the way they were

handling climate change response

AfOne of the questions towards the end, where you as:s
area that I have since discussed with é because the
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are involved with it you ar twengoolt beaaing diferenths we

could be communicating more what we are doing,

The differences in the level of activities regarding awareness raising could possibly be explained
by the differences in the timing of climate change response between the two companies, or the
motivations and drivers for climate change response. ATNS has recently embarked on the
climate change response journey, having identified climate change response as a strategic
priority only in 2011, while Tongaat Hulett has been a participant to the Carbon Disclosure
Project (CDP) for more than four years now. Climate change response within the aviation
industry has only taken centre-stage in the last two years (see ATNS Case Introductory),
implying that the need to research and understand the impacts and dynamics is still high and
the level of education and awareness on the subject could still be very low, hence the need for

such programmes.

Some of the key activities constituting building a brand involve communicating the brand
position, which may explain the amount and level of communication and awareness building
underway or planned. Tongaat Hulett, on the other hand, seesitself as a dominant player in the
sugar industry and is the only local producer of starch in Southern Africa, with no excess
capacity. Thus, the need to market and communicate climate change initiatives for competitive

leverage is not as strong.

6.6 .2 Adaptation and Operational Efficiencies

Top-line growth is slowing while operational and administration costs are rising for most
businesses Higher efficiencies are seen by Tongaat Hulett executives as an opportunity for
sustained profitability. Due to the nature of its operations, Tongaat Hulett has a lot of

opportunities to drive green-inspired operational efficiencies within its mills and other plants.

They have embarked on an international benchmarking exercise with an American technical
partner in their Starch Division to assess the efficiency of technical processes, marufacturing
methods and processes, work processes and administration processes in order to identify areas

for improvement, and in so doing identify opportunities for climate -friendly solutions.
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There is a spectrum of initiatives covering energy efficiency, material efficiency and water
management and redesigning operations. Some of the initiatives mentioned and documented in

the Sustainability Reports include the following:

Water usage

OFor TH operations, the standard itamnes dfwatesperof wat er
tonneof mai ze; we have come up with a |l ot of initiat
this standard... we are not there yet, we will have to do more in terms of recycling, water

treatment plants. If we are to have real quality, we have to invest in terms of effluent treatment

plants. 0

Concerning operations redesign and energy efficiency, some statements to validate it include:

Boilers

AiOur processes also consume | ots of ener gyWe we wer
converted those electrical boilers to gas boilers, because it is highly inefficient for us to raise
steam using electricity. In fact from a carbon footprint perspective, you are bettero f f . 0

Dryers

iWe have a spray dr yheattheaain th puviato theaspray drger tp dryeone of
our products. We had electrical heaters that we <cha

Variable Speed Drives

iwWe have been changing some of the technol ogy opeil
variable speed drives (VSDs) so we are progressively going through our plants and going for the

bigger drives and putting in VSDsé We have some m
coupling to assist with the starting. We have replaced those fluid couplings which are very

inefficient with VSDs as well. So we have just gone through a study where we saw opportunities

where we could replace these things. o

Operations Redesign

iSo you can go through the | ife of a boiler: how
maintenance by the end of its life? It would be much better to go with gas. Also what you see as

a benefit mostly is that when you want to start up your plant to produce stuff, with coal you have

to get people to come through at about threeo 6 cl ock i n the ma@afréeforgout o st ar
to get the heat up to produce steam.Gas is instant! So when you do all
much cheaper to go with gas. From an efficiency point of view, when you have a 20 tonne boiler,

you get about 18 or 19 tonnes of steam, ( but) when you have a coal boiler because of efficiency

i ssues you get about 14 or 15 tonnes. So you do the

142



Process Vapour Harvesting

AWe have an effluent pl ant in Meyerton. I nstead of
like most effluent plants do, we utilise that heat to reduce the amount of steam we use in our

processes. The other impact in terms of trying to reduce our carbon footprint is, through the

process we end up with process vapour. We have identified those areas as sources of enemgy

that instead of that vapour leaving and going into the atmosphere; we utilise the heat content of

that vapour to reduce the amount of steam used in o

Material efficiency

AOne of the prime efficiency me patwloardbusindsssisthewe have
yield. For every tonne of maize that we draw in, we measure how much product we sell. It goes

over a weigh bridge. That is the prime material efficiency and we are currently busy with the
benchmarking process, workingwithourpar t ner to do a step change in tl

neitoés stildl being investwgatned. cBunsehamatertahi pagfi
we use the materials most responsibly and how can
and in the wet milling process, we use quite a lot of chemical agents. There is always a huge

focus on those to say how we can make sure that we reduce their utilisation? Again largely

driven by costs, but also driven by environmental things because some of the chemical agents we

use end up going as effluent, so we have to try and reduce those so that we can manage what
actually goes out downstream as waste. o0

Waste Management

Waste is also a key environmental challenge for the sugar refinery and starch industries in
general and for Tongaat Starch operations, however there are initiatives underway to generate

electricity from the waste .

AThere are | ots of initiativesé some of them are
comes to mind there is, the effluent from the plants - we need to treat it and take out any
harmful substances so that the water can be reused. The second part is the actual reusing of the
water because that then means we are using less water. The third initiative which is not driven
by legislation but seeing as we have got this effluent, we have treated it, we have taken out the

solids. There is a further thinking to use that was
ié on waste management, I think we watwithatwastet al k ar
management organisation that would take our effluent, together with other sources, harness
methane out of thewaste and generate electricity out of it.o
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Some barriers are slowingTongaatHu | et t s c¢cl i mat e ¢ hsucthgqeexensiepons e

technology and partnerships which have not been successful There is however, evidence to

show that they are working on reducing the amount of waste generated from their operations .

AWe are not there yet, we wi | | indg @ndewaterdreatinent mo r e
pl ants. I f we are to have real guality, we have
is a priority but the technology is still very expensive when you look at it from a payback
perspective. 0

AOne of t h eis: wet gotaitvelvgd with the local municipalities in KZN in terms of
recycling with the view of a joint venture. We decided that we really have to work on this JV in
terms of getting the capacity of the effluent plants to the levels where they are supposed to be.
We were prepared to pay for consultancy and other resources. We were going to supply them
with the technical know -how because we have the skills and to partner with their engineers in
order to do it properlyébod

Green IT

The innovative use of IT in business processes to reduce carbon footprint across an enterprise
and beyond (Murugesan, 2008), in areas such as teleconferencing and tele-presence, is offering
significant benefits to companies, including reduced travel-related carbon emissions, increased
employee satisfaction, increased profit margins as a result of lower overhead cost (Molla, 2009)
for office space, heating, lighting, air conditioning, water use, etc. Other related initiatives such
as hoteling reduces the amount of office space per employee as office space is reserved asand-
when needed. Green IT is also finding use as a business enabler for ebusiness and supply
chain management, regulatory compliance and governance, business process management and

other applications, with significant return on investment (Ruth, 2009).

While such benefits exist, Green IT is one area which ATNS is currently exploring, but have not
fully understood in terms of its contribution to climate change response and environmental

sustainability:

j

n

Al dm dese@rahr on green | T strategic planning but ot
0OBecause itos sad that people are saying aviation i
going on, we need to work towards bett eathem&nage men

technology we can use; ways of saving all of those elements - video conferencing,
telecommuting, etc. -wor ki ng smarter basically. o
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Tongaat Hulett, however, had not considered this possibility and when it was pointed out durin g
one of the interview sessions, one of the executives felt it was an area they needed to
investigate and would recommend for implementation if it m et financial investment criteria

hurdles.

6.6 .3 New Products and Revenue Streams

Integrated Value Chain M anagement

ATNS is working at incorporating climate change response into supplier evaluation criteria as

part of their procurement policy.

ifé itds already been mentioned in our strategic s
Department) need to make sure that anything they deal with - any upgrade of equipment, any
new acquisition of equipment is green-friendly i especi ally power consumpti o

whole process in any case goes through a tender evaluation process. So the tender documents
include those aspects. 0

And more is planned for the rest of their suppliers:

oOur suppliers, for exampl e, I mean we deal wi t h
Eskom, Telkom, to people that supply us our stationery, to people that supply us our purified

water, to people that supply us you name it in our Stations. All of those people are going to have

to be evaluated; we are going to have to | ook at tl
to do business with wus and agai n ytareigg@ngiohavdim om f i na
their procurement policies and in their evaluation forms, somewhere there where this company

has to state what its carbon footprint is or if they have got any environmental initiatives. | think

itds going to haveude dtelcomwei stehawh atbéescat he poi nt o]
green and do proactive work in that regard if our s

6.6 .4 Fully Integrated into Corporate Strategy

There are no significant differences noted between the two companies.
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6.7 Summa ry of Findings

The general finding is that climate change response varies significantly between the two
companies although they are operating within the same jurisdiction. The main factors affecting
corporate climate change response suggested by previousresearch (Whittaker, 2004; van der
Woerd et al.,, 2000) are also applicable, such as the regulatory pressure in the particular
industry, stakehol der demands and pressures, a
economic stability of the company, accessbility to alternative technologies and organisational
and institutional differences such as the entrepreneurial flair of the organisation, or the
dispositions of the executive managers within the business. Other company specific factors such
as internal climate change response expertise, corporate histories of the companies, corporate
culture, degree of centralisation and particularly the management styles of the key decision
makers, explain the variations in the timing, pace and types (Kolk & Levy, 2001) o f climate

change response initiatives being adopted by the two companies.

Although there are significant differences which can be traced to industry differences, this study
shows that industry differences are just one of the factors informing corporate re sponses to
climate change. These will be explored fully in this discussion portion of this thesis, but as Kolk
and Levy (2001:502) observed, ACompany strategies

of distinct traditions, backgrounds and idiosyncrasies. 0

Cost savings, business opportunities, management commitment and compliance with existing or
pending regulations are identified as the most important motivators and drivers to respond to

climate change. Operational efficiency and cost savings are seenas the major benefits for the
businesses to respond to climate change. But organisational legitimacy in terms of maintaining
or building brand reputation is important to both companies. Lack of policy clarity and the
immaturity of climate change legislation in South Africa were cited as major barriers to
response. This was followed closely by the lack of financial resources to tackle the climate
change challenge. Financial prudence is a key area of attention - particularly given the world
economic recessionand the continued uncertainties in the PIGS (Portugal, Ireland, Greece, and
Spain) countries. Technologies are also still seen as expensive which is slowing down the rate

of replacement of legacy systems with more environmental friendly systems and technologies.
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Both companies have a general understanding that climate change is impacting the way they do
business. There is however, varying levels of understanding of the climate change risks and
opportunities among different executives within the same com pany. There are also varying
opinions concerning what is motivating their respective businesses to respond the way they are.
Neither of the two companies is actively legal and regulatory policy and outcomes. This is a
surprising finding in view of the fact that climate change legislation is still very much in its
infancy in South Africa, with the South Africa National Climate Change Response Strategy
having only been published in September 2011, leaving many opportunities for both companies
to play leading influencing roles. There is still lack of clarity in terms of the impact of different
aspects of this strategy, with businesses still awaiting policy direction and clarity in terms
implementation. For example, renewable feed-in-tariffs were gazetted in early 2010, revised
later that year and finally withdrawn in 2011, leaving companies planning to venture into

renewable energy generation in suspense.

The physical risks of climate change were not seen as a key phenomenon by both companies,

but Tongaat Hulett expressed a serious need to actively and proactively monitor water

availability, given that South Africa is a water-constrained country and Tongaat Hulett is in the
agro-processing industry. Because TongaatHulettd s oper ati ons iatheeasteonst | y b a
parts of South Africa which has been positively impacted by changing rainfall and weather

patterns (Collier et al., 2008), the climatic variations have actually worked in their favour by

increasing their crop yields (MD: Tongaat Starch). The issue of water is very salient in ATNS

being in the service sector with a low -water footprint. Other weather -related business impacts

were not mentioned as these were expected to be long-term issues that would impact everyone

else on planet earth.

Both companies emphasised the business opportunities that climate change is presenting. There
were key competitive drivers that both companies were exploiting or seeking to exploit,
including opportunities to be more efficient, thereby increasing economic sustainability. They
were also looking at ways to generate more revenues through the sales of waste and other by -
products and other process innovations. Tongaat Hulett is considering an opportunity for new

revenues as a result of innovative breakthroughs in the reuse of production process by-
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products. Both companies saw opportunities to build and enhance their brands through
partnerships with supply chain, value chain and industry partners, and the communities in
which they operate. The opportunities for technological advancements and developments were
emphasised in ATNS largely due to requirements and expressions of interests from their
customers in the airline industry and also as a result of the drive for climate change response in
the aviation industry being driven by the world aviation governing bodies, such as IATA, ICAO,
and the Civil Air Navigation Services Organisation (CANSO). By working closely with airlines and
aircraft manufacturers, ATNS sees great opportunities for technological breakthroughs in flight
practices that have significant fuel savings, and consequently significantly reduced carbon

emissions.

Within both companies, some executives expressed their firm belief in the concept of good
corporate and earth-citizenship, noting that each business doingth ei r part t o reduce
overall carbon emissions was the right thing to do. They however stated that this was still an

aspirational goal which both organisations are working towards.
Overall, economic motivations are still the dominant drivers for corporate climate change

response. Financial and strategic benefits such as image and reputation, organisational

legitimacy and industry leadership are key motivators for corporate action.
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7 Analysis and Discussions

7.1 Business Risks Driven by Clima  te Change

7.1.1 Physical risks

Tongaat Hulett has been impacted by water availability risks due to the nature of its business,
i.e. agro-processing. Changing weather patterns as a result of climate change have worked in
Tongaat Hu | ¢otdaté, decduse iheiu key suppliers of agricultural produce (being
sugarcane and maize) are located on the eastern side of the country, which has been predicted
and reported as getting wetter (Collier et al.,, 2008), and are therefore experiencing increased

crop yields.

7.1.2 Security of Resource and Energy Supply Risks

Global energy and resource security of supply risks are causing extreme volatility, driven largely
by the rising world population and the growing prosperity of nations which is narrowing the gap
between resource supply and demand. According to the World Economic Forum (WEF) 2011
Risk Report, demand for water, food and energy is expected to rise by between 30 and 50% in
the next two decades, while the continued economic recession and disparities are incentivising
short-term production patterns that undermine long -term sustainability. | nternational tensions,
terrorism and the potential for supply disruptions; the concentration of known hydrocarbon
reserves and resources i n aub-tegions; tedridtedraccesdte oil o f t he
and gas companies for developing hydrocarbon reserves in some countries; the rising cost of
developing incremental sources of energy supplies; lengthening supply routes; and the lack of
adequate investment along the energy supply chain, including the electricity sector, are creating

these risks.

7.1.3 Regulatory and Compliance Risks

I'n the Ernst & Young Top 10 Business Risks for 20
number 4 after credit crunch, regulatory compliance and global recession. This suggests that
companies are becoming more aware or are beginning to feel the real damage and risks to their

businesses if they neglect environmental and sustainability stewardship. This is in line with
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Car bon R01D) nfihding that new regulations represent a big change management
requirement, which places organisations in a state of operational risk given the tight financial
budgets as a result of the continued global recession. Environmental regulations were
mentioned by all the executives interviewed within Tongaat Hulett as key negative drivers
(risks) in their business. The possibility of new and more stringent environmental legislation,
coupled with talk within policy circles of more stringent policing, is cre ating unprecedented
incentives for Tongaat Hulett, ATNS and business in general to proactively manage that risk.
Because ATNS is a member of the International Civil Aviation Organisation (ICAQO), complying
with ICAO directives and legislation in order to maintain the license to operate is a key driver

for climate change response.

Other business risk areas include brand value; political and legitimacy and the associated
license to operate risks; credit ratings; and recruitment or staff retention (not yet a key issue in

the South African corporate environment).

7.1.4 Reputational Risks

Failure to comply with climate change regulations and legislation and failure to demonstrate to
stakeholders the responsiveness to environmental sustainability challenges regesent big threats
to corporate reputations. Thi s is in | ine with the Economi
risk report, where executives reported that reputation was an important corporate asset which
was difficult to protect due to the developm ent of global media and communication channels,
increased scrutiny from regulators and reduced customer loyalty. Boycotts and consumer
action such as the 2010 BP boycott and B P Gsgbsequent expulsion from the Dow Jones
Sustainability Index (Rueters, 2011), or the uprising against Coca Cola in Palakkad India (The
Statesman, 2003), can spread faster and further than ever before and cause untold damages to

corporate brands.

7.1.5 Investor and Shareholder Risks

A 2009 Trucost research on the carbon risks and opportunities for the Top 500 US companies
on the S & P 500 showed that a shareholders and investors are more concerned about climate

change liabilities. This finding was also confirmed in a 2010 Camco and TIPS study of the risks
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and opportunities for the Sout h Afri can e c starwentpwardsSchoam peahnoil edsedr s

attitudes on climate change response have shifted in the last five years. The Pew Center (2009)
reported that in 2008, 54 climate resolutions were filed with companies by shareholders. The
companies in the study were wary of shareholder expectations regarding climate change
response. One of the companies in the study specifically mentioned the need to be in line with
shareholder expectations on climate change response during the interviews. The other company

mentioned it broadly in its sustainability strategy statement.

7.1.6 Business Model Redundancy

Business model redundancy and cost disadvantages are the other operational and strategic

climate change-induced risks confronting businesses.

Propositions

All the above risks were strong drivers for climate change response in this study. Climate-smart
companies are instituting a robust risk culture focused on optimising risk -return trade -offs and
turning them into competitive advantage. They are ensuring that climate change strategic
decision making is risk-adjusted to focus on balancing risk-taking and risk avoidance as part of
risk management strategy. Moving from a compliance-based risk posture to a growth-oriented
stance, where a business is willing and positioned to take calculated risks and is taking a
systematic look at the profitability of a business - especially in a down economy - can lead to
surprising opportunities for new and profitable initiatives. This finding can be summarised in the

first proposition:

Proposition 1:

Where the effects of climate -change induced risk s are considered high, businesses
are prepared to put in the extra resources to deal with the risk s as part of overall
risk management strategies .

Taking a risk-adjusted view and avoiding biases that mislead decision makers can assist
companies to make correct strategic decisions. By combining risk management with strategic
management and ensuring that risk-taking and risk avoidance is part of one integrated

management dialogue, businesses can turn climate changeinduced risks into opportunities to
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create competitive advantage. The operationalization of this approach can be formally stated
as:

Proposition 2:

By using a structured analytical approach employing multi -crit eria decision aid
tools, executives can clear ly synthesis e all information, to understand the value -

creating and value -protecting levers  of climate change response for competitive
advantage.

Reputational capital has become a measure of extra financial vaue and business success (Obloj
& Obloj, 2006), so that climate change-induced reputational risk is regarded as a significant
issue in the two organisations in the study. The proactive management of the influence of
stakeholders (whose relationship with th e organizations is directly instrumental to the pursuit of
long-term growth) such as climate change activists, non-governmental organisations,
communities, shareholders, customers, suppliers and consumers, is crucial to maximizing
consensus and minimizing conflict. Some companies are seizing these stakeholder engagements
as opportunities to influence regulatory and legislative outcomes to their advantage because
uncertainty over how different countries are implementing climate change legislation is
increasing the risk of regulatory arbitrage which has significant bearings on global
competitiveness. ATNS, one of the companies in the study, is leveraging climate change
communication programmes increase collaboration in other areas of business aswell. They are
seeing opportunities to increase the equity of their brand not only among African counterparties
but within the whole of the aviation industry. Improving the quality and timeliness of
stakeholder interactions can ensure inclusion of their diverse interests and assist companies to
come up with the best balanced choice response options that engender key stakeholder trust

and support. This can be summarized in the next proposition:

Proposition 3:

Multi -criteria  models provide a collaborative and efficient m eans for timely
incorporation of stakeholder preferences in climate change response decisions to

manage organizational legitimacy risks
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7.2 Business Opportunities Driven by Climate Change

For the agile firm, climate change is also presenting numerous opportunities, including the
revision of business models to allow for greater efficiencies in such areas as materials, energy,
water, waste, etc.; the d evelopment of new, cleaner and more efficient technologies and
products and participation in industries which were non-existent a decade ago; participation in
carbon markets and emissions trading - giving rise to new revenue streams, strengthening of
brand and reputation and creating competitive advantage. Both companies are seizing such
opportunities for th eir competitive benefit. Tongaat Hulett has easier opportunities to venture
into cleaner energy production due to the availability of raw materials stocks in the form of
biomass and bagasse (two key waste-products) from their manufacturing processes. They are
also exploring opportunities for new agricultural products based on their current starch
production processes. Many of theseoppor t uni ti es are i n Obbiectieesolki t h So
economic growth, employment creation (through green jobs), energy s ecurity and overall

industry or country competitiveness.

In the absence of strong economic incentives or regulatory sanctions for climate change action
or inaction, there is no drive for radical changes in business strategies (Jones & Levy, 2007). As
a result, only the entrepreneurial companies are pursuing long-term, high capital climate

change related opportunities. This can be summarised in the following two propositions:

Proposition 4:

Companies are seeking competitive advantage by pursuing low -cost mitigation
options that are creating efficiency improvements and/or new revenue streams.

Proposition 5:

Entrepreneurial and growth -driven companies are pursuing long -term competitive
advantage inlow -carbon technologies, products, services and industrie S.

7.3 Climate Change Response Initiatives

The companies in the study are addressing climate change risks and opportunities as part of

their overall sustainability strategies. The key question though is: what should the components
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of a smart corporate climate change response strategy be? Without setting up a company-wide
climate change response strategy informed by both top-down and bottom-up approaches (Kolk
& Levy, 2001), organisations are missing key opportunities for value-preservation or value-
creation. The reason most corporations have not implemented successful climate change
programmes, according to a Carbon Trust (2008) analysis is that they do not follow a holistic
approach to the selection of the initiatives. For most companies there is no dedicated person
responsible for climate change strategy or corporate sustainability (Setthasakko, 2009). This
was true for both companies where the sustainability responsibility was one of several other

roles and responsibilities within the organisation.

Most organisations, including Tongaat Hulett, have left the responsibility to either corporate
social responsibility (CSR) orcommunications and public relations or facilities management or
operations. This leaves a distinct gap because of the departmentalised, silo thinking and
approach to the response Setthasakko (2009) proposed that companies take on a holistic
perspective and not a departmental time -static worldview when evaluating climate change and
other environmental considerations. Communications and public relations or CSR personnel
typically focus on value creation through marketing and communications (Obloj & Obloj, 2005),
while operations managers are focused on manufacturing, production and engineering tasks
directly related to energy, material, water or waste minimisation and efficiencies. A large
number of companies rely on outside expertise, which is sometimes brought in in the form of

speakers and technical experts (Kolk & Levy, 2001), who do not fully understand the corporate

strategic direction of the organisation and often end up creating climate change response

programmes that do not fit the strategic direction of the organisation.

Business has an opportunity to consider the full expanse of low-carbon strategies as an end-to-
end process 0 across their operations and the supply chain and value chains for cost savings,
brand building and revenue generation. This is because the motivators and drivers for climate
change response are multi-faceted, covering efficiencies, emissions credit gereration (through
energy efficiency credits, renewable energy credits (RECs), Clean Development Mechanism
(CDM) and other voluntary emissions reductions (VERS)) and diversification (for products,

markets and industries).

154



7.3.1 Driving Efficiencies

Asamember of South Africads | nt e reseigy efficidheyesragy User
important component of Tongaat Hu | e t t-darbon Istategy. Tongaat Hulett is not only
experiencing bottom-line pressures driven by increasing and uncertain energy prices, but also a
directive from the electricity supplier, Eskom, to actively reduce its energy consumption levels
below some agreed threshold. This is also in line with Galitsky a n d ¢ o | R083&figding thad
energy efficiency can be a low-cost, efficient and effective strategy to work towards low -carbon
objectives. Tongaat Hulett has installed adjustable/variable speed drives (ASDgVSDs). VSDs
better match speed to load requirements for motor operations yielding large energy savings.
Although they are unlikely to be retrofitted economically, paybacks for installing new ASD
motors in new systems or plants have been shown to be as low as 1.1 years (Martin et al.,
2000). The installation of ASDs also improves overall productivity, production cost structures,

control and product quality, and reduces wear on equipment.

Carbon emissions have been lowered substantiallyvia the replacement of coal as a fuel with gas
in boilers used for steam generation. Other efficiency measures under investigation include
process control; reduced heat loss and improved heat recovery; and flue gas monitors to
maintain optimum flame temperature and monitor carbon monoxide (CO), oxygen and smoke.
The cost-benefit profile of these measures is being carefully evaluated as part of equipment
replacement strategy, according to the Operations Director of Tongaat Hulett. This is also in line
with the Galitskyd $2003) study which recommended that such energy efficiency initiatives be
applied to large boilers only because the initial capital outlay for small boilers does not justify

the benefits.

ATNSO®G energy consumption | evels are much | ower ar
room lighting, navigation equipment and vehicles. Heating, ventilation and air conditioning
(HVAC)systems, is one area of energy efficiency where the company envisages opportunities to
upgrade to more energy efficient equipment, as the current equipment has almost reached the
end of its life. Electronic controls in the form of automated regulation and better matching of
ventilation or cooling output to demand represent another opportunity. ATNS isincorporating

green building concepts in the design and construction of its planned head office.
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Other initiatives directly related to adaptation and operational efficiencies include lighting,
heating, ventilation and air-conditioning (HVAC) retrofits, energy management, water

management, green IT, fuel alternatives, and waste management.

The scale of business benefit from energy efficiency initiatives for Tongaat Hulett far outweighs
ATNSG, whi ¢ h wo diffedences Xxnp dmahagsis on énergy efficiency. This is in
agreement with earlier studies which showed that where possible, and particularly in
jurisdictions where climate change legislation is not sufficiently developed, companies use
climate change as an opportunity to increase competitiveness (Jones & Levy, 2007; Kolk &
Pinkse, 2008; Porter & Reinhardt, 2007) through the cost savings and the development of low

carbon goods and services

7.4 Technology Ch oices

Companies with significant opportunities from low-carbon technologies often find themselves
confronted with dozens of new technologies from which to choose. To make rational choices, a
company must start with a priori of the value of the unknown te chnologies (Ellison, 2006), the
cost-efficiency dynamics of the technologies, the technology maturity levels and up-take by
other organisations. Through market research, supplier comparisons, product walk-throughs,
reference sites, benchmarking and other similar information searches, decision makers learn
about the suitability of a technology. Tongaat Hulett is using this approach by leveraging on the
technical relationship they have with a USA partner in their wet milling starch production

processes. ATNSon t he ot her hand, is |l everaging on

change is being governed and driven by the mother-body, ICAO which is providing the
necessary research and coordinating activities at an international level. Given the rapid rate of
technology evolution, is this sufficient to ensure unbiased decision making? Even though
companies are penalised for making sub-optimal choices through the force of competition

(Ellison, 2006; Conlisk, 1989; Smallwood & Conlisk, 1979), is the amount of time, effort and

cost required for such concise evaluations justifiable? Is it possible for companies to
exhaustively assess all the technologies on offer to ensure best choice selection? Is there a
trade-off between exhaustive selection and deliberation costs (Ellison, 2006)? These questions
and more bring us to the same conclusion which Simon (1955:89) reached in arguing for a

06satisficingd modantleadsto pdopositiosb: on maki ng
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féthe task is to repl ace fchnan wiH aokind df ratiomat i on al i
behaviour that is compatible with the access to information and the computational
capacities that are actually possessed by orga

Proposition 6:

Although competitive forces and organisational endowments push companies
towards rational decision making, evidence suggests that deliberation costs cause
business decision makers to gravitate towards 6f ast a n d heurigtias gheatl 6

provide pragmatic O6satisficingéd solutions

Conlisk (1996) proposed the use of deliberatio n technol ogi es i n which C
cognitions and the costs of deliberation are balanced. Ermini (1991) related deliberation costs
to hierarchical decision making. Several deliberation technologies have been developed with
increasing levels of sophistication, but ultimately deliberation technologies should merge
standard modelling techniques with boundedly rational approaches. This is summed up in the

next proposition:

Proposition 7:

Combining bounded rationality approaches and standard modelling techniques in a
hierarchical decision aid tool (such as AHP) produces a more plausible and practical

solution to complex evaluation problems

Such a proposition sits wel/l with Magni 6s (2009)
hoped for more views on the interrelationship between bounded rationality and standard
economics and finance, and how the two should not
Regierdbés 1996 p r-dspnotisreof theftwo rprinciples, argung that the separation

is artificial and only useful as a metaphor.

7.5 Considering all Plausible Options

This analysis shows that both companies in this study have considered or are considering as

many possible low-carbonopt i ons as possible. A cesppnaesvisson of
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a-vis their respective industry best climate change response considerations (as detailed in the

literature) show that both companies are exploring all the best considerations. This is in direct

contrast with and Gr uber d6s ( 20 eéo6tihizedbbr glaanv is@uri amlnaexpl anat i
regreto and e-qgaps. ghe bebaviduralcconstniatsyin Table 5-1 details some of the
routinized behaviours including status quo bias, i.e. the tendency to want things to stay
relatively the same (inertia), usually because of an emotional attachment (affective bias) or lack
of knowledge of the alternatives or holding inappro priate assets, and endowment effects bias
i.e. resistance to offload certain assets due to fear of unknown assets, or attachments t o legacy

where familiarity is treated as having value.

Conlisk (1996) proposed that punishing errors in judgements, offering incentives for getting it
right (such as market forces) and greater initial expertise attenuates biases. The debiasing has
been shown to be limited (Ellison, 2006). Smith (1991) and Smith & Walker (1993) emphasised
market discipline involving high stakes as enough motivation for reducing behavioural
irregularities. To what extent do market forces drive opt i ma l and ndaetisiomsati sf

choices?This is summed up in the eighth proposition:

Proposition 8:

Market and competitive forces compel organisations to pursue all climate change -
related initiatives that create competitive advantage, so that routinized behavioural
explanation s ar e not sufficientegtret &x mlnaéfficiencyfenr @y

paradoxes.

The important point is t hat choice selection decisions are not always evaluated in a rational
manner, but do the resulting biases matter enough? As Conlisk (1996:1) questioned, dounds
on rationality are not always important, but are bounds on rationality often important enough to

include in economic analysis, and if so, when?6

7.6 Sources of Information for Evaluation of Options

Both ATNS and Tongaat Hulett have the advantage o relying on some early adopters in their
industries for information and guidance. ATNS mosty relies on guidance from the governing
body ICAO, as well as regional and transcontinental initiatives such as INSPIRE, ASPIRE, AIRE

and SESAR. Tongaat Hulett, onthe other hand, uses an American technical partner in their wet
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milling processes for example, to provide guidance and benchmarking opportunities. This
implies that the costs of deliberation are lowered while the expertise and experience is elevated,
thereby significantly debiasing their decision making processes. There are, however, other
biases, heuristics and rules of thumb possibiities even in such information-rich decision
environments. For example, given astronomical rate of technology change, how relevant and
current is such information? Conlisk (1996) argued that learning economic issues involving long
time horizons, such as equipment and plant life-cycle decisions, technological evolution and
unpredictability, do not meet the conditions of effe ctive learning. What about hyperbolic
discounting, where decision makers tend to have a stronger preference for more immediate
payoffs relative to later payoffs ? This tendency increases the closer to the present both payoffs
are, i.e. a positive autocorrelation in returns over short time horizons and a negative
autocorrelation over long time horizons. Simon (1996, 1955) also argued that in cognitively

loaded, information -rich decision situations, not all information is used.

A more pertinent question to ask , particularly in Tongaat Hul et t 6:
that the company is doing what their American technical partner and others have already done,

rather than using their own information? Herd ing behaviour is defined as everyone doing what

everyone else is doing, even when their private information suggests otherwise. Herding

behaviour has been found to influence technology adoption decisions (Barnejee, 1992). The

counter argument has been that paying attention to what everyone else is doing m ay be

rational because those decisions could reflect valid, rational information which other decision

makers might not have. Could this be the case with technology maturity as a key criterion in

technology adoption decisions? When asked whether they had casidered other suppliers in

their low-carbon technology adoption decisions, both companies cited technology-lock factors

and familiarity with current brands as key inhibitors for considering other technologies. Both

companies admitted to the possibilities of having missed low-carbon opportunities as a result.

One such statement worth quoting from the execut
about it now, we may have missed some opfhisrtunit
supports earlier arguments on the biases associated with technology adoption decisions (Ellison,

2006; Spiegler, 2006). The argument is condensed into this proposition:
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Proposition 9:

Herding behaviour - where the sample size of low  -carbon technology suppliers is
small an d opportunities for social learning in a geographical boundary are limited,

suboptimal technologies could easily be adopted.

7.7 Barriers to corporate climate change response

A myopic focus on short-term economic performance, where companies that do not excel on
short-term earnings are penalized by investors and analysts has been advanced as one of the

major barriers to corporate climate change response success (Setthasakko, 2009). The

challenge for corporations, according to a 2008 British TelecomandCi sco study entitl e

Mi ndset for Corporat e Re sbhalannesnarket demands @ith lohgstern
sustainability. Both companies in the study are currently concentrating on initiatives that give
immediate payoffs and returns. One of the finance managers in the study indicated that they
are mostly using the financial payback period in their evaluation of the suitability of climate

change response initiatives. High costs associated with climate change strategies are seen as
hindrance to competitiveness (Setthasakko, 2009; Walker et a/., 2008). This was cited as one of
t he major reason for slow progress in efflu
processes. In order to get portable water from their waste, reverse osmosi s is required i a
technology that is still has to be imported into the country at a very high cost. | nsufficient
investible resources (Sutherland, 2000), weak institutional systems and structures (from the
national energy regulator- NERSA) poor infrastructure (e.g. gas and gas pipeline shortages
cited), the need to import technologies and technological capabilities, tariff and taxation
distortions, regulatory uncertainties, misplaced incentives and competitive protectionism are the
other major barriers. There were also disparities cited moving from one regulatory department
to the next. One of the statement s b.gx@indtancg
when we speak of generation of electricity using bagasse, creating employment, producing
ethanol, those things can only be done when we have a government that is very streamlined in
their thinking in terms of what must be achieved from the strategic point of view. But when we

are dealing with the Department of Agriculture on this issue, when y ou discuss that with the

Department of Trade and Industry, then you go to the Energy Department, there is no
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alignmentof t hi nki ng. / t Bletlresermers baaierstadvanced i shig stutly as
hindrances to faster uptake of more efficient and climate-friendly technologies. This is in direct
contrast to the behaviour al expl-raan@rnetodm s amdlvame

efficiency gap paradoxes. This can be summarised in the following proposition:

Proposition 10:

Market barriers such a s short -termism, expensive technology, access to
technological resources and capabilities, and tariff distortions are plausible

explanation sf or -feg@r et 0 and energy efficiency gap par ac

7.8 Product and Market Diversification and Vertical Partnershi ps

7.8.1 Supply Chain Partnerships

Achieving low-carbon objectives along a whole supply chain is complex due to global business
management (Welford & Frost, 2006) trends such as global sourcing and offshoring. Tongaat
Hulett mentioned the case where some of their customers are demanding greater
environmental responsibility through genetically-modified organism free (non-GMO) products.
This requirement meant that Tongaat Hulett is imposing non-GMO input requirements from its
own suppliers (the farmers), who in turn are demanding non-GMO seed and manures from their
own suppliers further down the supply chain. For ATNS, regional collaboration opportunities are
being enhanced by technological advances, where surveillance and navigation technology has
advanced from local station to regional or intercontinental coverage. The push and pull of
greener standards along the supply chain is necessitating collaboration along the chain. The
argument is that companies should move away from demand-driven compliance (Cheung et al.,
2009) to a more proactive stance, where they actively engage both their suppliers and

customers in order to create value along the whole supply chain (Luetkenhorst, 2004).
Proactive collaboration will result in integrate d climate change response from inputs sourcing,
raw material selection, product design for recycling, disassembly, extended life cycles and
future innovations (van Hoek, 2001); development; production; packaging, marketing; logistics

and distribution; and end-of-life recycling (Cheung et al/. 2009) to create competitive

advantages.
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There are several areas and benefits to green supply chain partnerships for South African
businesses, including shared responsibility of the burden of reducing greenhouse gas emissions,
enhanced customer and supplier relationships filtering to other areas of business through
increased stakeholder engagement, and opportunities for learning and capacity building
(through information, knowledge and technology transfers) which can drive efficiencies up in

product, process, and supply quality, and raise productivity. This is especially relevant given the
fact that climate change response is still in its infancy in South Africa with limited skills and case
studies to learn from. Reinhardt (1998) showed that supply chain partnerships among
companies aimed at cost savings or cost containment are viable where costs are distributed
along the supply chain, or when there are economies of scope to be realised (van Hoek, 2001).

This finding is summed up in the eleventh proposition:

Proposition 11:

Adopting a proactive stance by actively engaging both upstream and downstream
supply chain partners in climate change response can be an effective means of

lowering greenhouse gases and generating value.

Conditional Cooperation and Reciprocity

Thaler and Sunstein (2003) and Camerer et al. (2003) proposed a <conce
paternal i smd, i n whi ch it i s possi bl e t o hel p
compromising their freedom of choice. At a micro level, people have been shown to be willing

to cooperate when others do (Gachter, 2007), a phenomenon which Brekke and Johansson
Stenman (2008) ter med OATNS, dlthoughonotadllingdatdytheesanset i on 6 .
terminology is pursuing opportunities of conditional cooperation particularly with other African

ANSPs. The are assuming a role of big brother in this drive, particularly in the use of shared

navigation and surveillance equipment. The sentiment was shared by almost all the executives
interviewed within ATNS. Other activities engendering soft paternalism within the aviation

industry are being driven by the governing body ICAO. These include some regional and
transcontinental collaborative efforts such as the ASIA and South P a ¢ i ASPIRE green flight
demonstrations, or the Single European Sky (SESEAR) and Atlantic 8NSPIREgreen flight trials

of which ATNS is a major participant. Tongaat Hulett is both experiencing pushes for conditional

cooperation from its major customers and is also exerting forces of conditional cooperation to
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its supplier chain partners along the agro-processing supply chain. Brekke and Johansson
Stenman (2008) argued that soft paternalism is applicable to recycling, eco-labelling and
environmental labelling, concepts that are easily applicable to supply chain and industry
collaborative efforts. The argument was extended to macro levels, where countries and regions
have been found to be more cooperative and willing to portray social responsibility rather than
pure self-concern in climate change negotiations (Brekke & JohanssonStenman, 2008;
Dannenberg et al., 2007). While it is not as straightforward to generalise from multi -country
negotiation settings to inter -company collaboration, the insights are transferable. This is

summarised in the following proposition:

Proposition 12:

Supply chain collaborations are an eff ective way of using reciprocity, conditional
cooperation and soft paternalism to advance the corporate climate change response

agenda.

7.8.2 Green Marketing

Green marketing is a viable market development strategy in which a company attempts to

adopt its present product line (with some maodifications of product characteristics and/or

someti mes highlighting of i gr e e nfiiendly hmssiams titer i st i c
involves developing and promoting products and/or services that dramatically increase the

productivity of natural resource flows (Polonsky, 1994), biological or cyclical production models,
encourage dematerialisation and r ei naumlsdapital n and
(Ottman et al.,, 2006). AT NS & g r e e nstrategy ik beihgi drivgn by the need to build a

stronger reputation within the aviation industry as evidenced by extensive communications and

publicity of the INSPIRE project during the COP17 in urban in December 2011 and several

white papers and other publications. As a leading ANSPin Africa, ATNS isaiming to maintain its

dominance by being a pace-setter in climate change response
The Marketing Director of Tongaat Hulett said that they had n ot taken deliberate steps to get

green marketing mileage in their Starch Division largely due to the market share dominance

they enjoy in that sector - implying that the marketing spend would rather be used elsewhere in
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their budgets. Another major reason advanced was the fact that green consumerism in South
Africa is not yet at levels where customers were willing to pay a premium for such products or
services. Thisin support of Orsato (2006), van Hoek (2001) and Polonsky (1994) assertions that
customers should be willing to pay for the differentiated value for green marketing campaigns

to make business sense. Ths is also in line with Reyers (2011) and colleaguesfinding that
companies are responding to climate change only where the business case prevails unless
there are other strategic decisions such as regulatory or social justifications. In such cases
heuristically-determined hurdle-rates (Magni, 2009; Gigerenzer, 2006; Jagannathan & Meier,
2002, McDonald, 2000; Simon, 1955) and not the opportunity co st of capital are used to make

such investment decisions.

Proposition 13:

Where it makes strategic business sense, ¢ ompanies that offer products and
services with di fferentiated Afgr eend canadamesignificanbposi ti o

competitive advantage

7.9 Towards an Interpretive Model of Climate Change Response

The outstanding question remains, however, where does a corporate executive begin when
thinking about a corporate climate change response strategy? In the concluding remarks of his
paper, Ellison (2006) stated one of the two main advantages of bounded rationality as being
the opportunity it affords researchers to incorporate additional features into rational models.
The synthesis of this study then, is the combination of the rational economic models with
bounded rationality approaches, to produce a more pragmatic climate change response

framework.

The rational economic man theory is built on the premise of flawless logical abilities and low
computing costs. But as propositions 6, 9 and 12 suggested, there are costs to defining and
searching for information and solutions to a problem which rational models do not adequately
cater for. In the face of uncertainty and complexity, decision makers are pulled towards
heuristic and bias (Tversky & Kahneman, 1973) that can r esul t in O6satisfici
optimal solutions as suggested by rational utility -maximisation models. Secondly, the role of risk

and uncertainty in complex decision making and the tendency for people to think of risk
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differently when th ey are losing rather than when they are winning (loss aversion - Benartzi &
Thaler, 1995; Kahneman et a/., 1991) and, thirdly, the tendency for people to fail to update
their choices and solutions in the face of new information (anchoring & adjustment- Slovic et
al, 2002; Finuacane et al., 2000; or experienced utility T Kahneman et a/., 1997; Kahneman &
Thaler, 2006), are all key reasons for marrying rational and boundedly rational models in
climate change response decisions. The cognitive limits of decision makers in information-
overload situations (Jones, 1999; Simon, 1955) is also a good reason for incorporating elements
of bounded rationality into the framework. This study retains the basic architecture of rational
models of decision making, but adds the assumptions of cognitive limitations to account for
some of these observed anomalies. For example, most business executives in this study seemed
rational in their selection of climate change initiatives, but tendencies of hyperbolic discounting

(Lee & Swaminathan, 2000) were evident.

Proposition 2 offers a structured, analytical approach to incorporating all the different aspects to
climate change decision making, which is the rational portion of the modelling process. An
understanding of all the levers and drivers of climate change response is an important part of
the process of creating and understanding the options available. AHP 6 s farbhiedarchical
structuring (Saaty, 2008; Saaty, 1980) of quantitative and logical complexity (Frior, 2009),
making it possible to consider a variety of data, relations and criteria as found in climate change
response (Hwang & Syamsuddin, 2010) problems. This holistic and comprehensive approach to

corporate climate change response is unlike any approach proposed before.

Due to the presence of multiple criteria, preference information has to be incorporated into the
climate change response problem to obtain a set of possible alternatives. The process of
arriving at a decision on the type of criteria, the weighting of t he criteria and ultimately the
evaluation of the solution (Gigerenzer, 2007) is where rational models are challenged (Simon,
1955). It is also at that point that bounded rationality becomes useful, because deliberation of
the type and weighting of criteria is not an exact science (Ellison, 2006; Simon, 1955). Equally
i mportant is the practical assessment of a
which should be performed with an understanding of propositions 1 and 3, where the severity
of climate change induced risks is balanced against a diversity of interests of multiple

stakeholders (Raymond & Brown, 2011; Cook et al., 2007), the resources and capabilities at an
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organi sationds di amthe syhergiesPaad inteeconnectedie8s§Wind, 1987)

of the response system.

Propositions 4, 5, 11 and 13 are opportunities which also have to be assessed against an
organi sationds resour ces, (Roaean 2008)!andtplaengg horzanr at e gi ¢
(Beale & Fernando, 2009, Berg & Gigerenzer, 2007). Subjective judgements (Magni, 2009) get
in the way, and in some cases, considerations that cannot be reduced to numbers or financial
figures (Meier-Rigald, 1991) have to be considered. The addition of the behavioural aspects to
such decisiln making moves us closer towards a true reflection of how businesses make
strategic decisions (Gigerenzer, 2007; Simon, 19764) in general and specifically how businesses
should select climate change response initiatives. The proposed framework argues that the
process to arrive at a solution (procedural rationality 7 Simon, 1956) is just as important as the
solution itself (goal rationality 1 Simon, 19766) because procedural rationality considers
uncertainty as impacting not only the outcome of a decision, b ut also the specifications of that

outcome (Simon, 1976b).

Proposition 10 suggests that perfect rationality hypothesis explanations of the concept of

market failures such as hidden costs, and market imperfections such as misplaced incentives

and other barriers (Sutherland 2000) identified in this study, provide rational and compelling
explanati ernesgrfeard6 @mal energy efficiency gaps. The
behavioural explanations (Schleich & Gruber 2008; Shove 2005; DeCaino, 1998) proposed such

as routinized behaviour and inertial tendencies for wanting things to stay the same (status quo

biases) are unsatisfactory in explaining these paradoxes, which is summed up in proposition 8.

The idea that locked-in habits and routines (Schleich & Gruber, 2008) may serve to explain the

no-regret paradox could not be proved in this study. Instead, both companies seemed keen to

explore all available low-carbon options in order to be more climate friendly, barring the barriers

to action as detailed in proposition 10.
The statement made by Pompi anweélth hdan&eniebt habitsise gar di r

very relevant: APeople are neither perfectly rat.i

combinations of rational and irrational characteristics, and benefit from different degrees of
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enlightenment wit h r espect to diff erase be said of sowperatedclimatEhe sam

change response

This discussion leads to the construction of a response framework incorporating both rational

and irrational concepts.

7.10 The Corporate Climate Change Response Framework

7.10.1 Finding the Best -Balanced Choice Responses

S mo n 6 s & (@defirdtions of strategy as a series of decisions carried out to determine
alternatives for a aupietbeikéyidetermmanne a hest daldncedcaoice
response. Articulating the consonance of climate change and business interests constitutes a
win-win situation (Jones & Levy, 2007). The challenge for business executives lies in reducing
the totality of the costs and risks associated with climate change response against the spectrum
of choices to find the optimal portfolio of climate change response initiatives representing that
win-win frontier. Behavioural researchers (Lovallo, 2009; Flyvbjerg et al., 2005) have shown
that even after extensive information gathering, analysis, debate and discussion, and with all
the intended rationality (Zacharakis & Shepherd, 2007), managers still tend to gravitate towards
heuristics and biases in choice decisions Without a comprehensive framework from which to
work, companies pursue piecemeal climate change response initiatives that are not
synergistically linked and do not realise the benefits which they could otherwise be enjoying by

pursuing a best-balanced choiceresponse

7.10.2 The Building Blocks

As Orsato (2006) acknowledged in his Competitive Environmental Strategies framework, the
progression from one level of the climate change response continuum to the next is
hypothetical. In reality companies are jumping in at random and are moving back- and-forth
along the continuum depending on the capabilities, skills, opportunities and risks assessments
at a point in time. This was evident in the types of initiatives the two companies are pursuing.
Both companies hawe initiatives spanning all four levels of the continuum, howbeit at different

levels of progression and receiving different levels of attention in terms of time and resourcing.
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There is however, argument for making the level distinctions, because dependng on the
corporate strategic focus of the organisation as
in terms of time and resources allocated to climate change response will vary, even for
companies faced with similar climate change related risks and opportunities. Another reason for
separating the levels is what Kolk and Pinkse (2004) defined in their study as the degree of
cooperation and the form of organisation which companies choose in pursuing climate change

response.

Figure 7 -1 Climate Change Response Framework Skeleton
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The first two levels of the continuum have an internal focus with emphasis on understanding
foperating-ciomsar@aamieadn wor | do aaeffidiencies andd costsamings oper at
along the journey. The next level of the continuum is more outward looking, with a key focus

on low-carbon product development and supply chain involvement. The final level involves

companies going beyond the supply chain in search of value by collaborating with competitors

or across industries into different business sectors, in order to capitalise on opportunities for
diversification and competitive advantage. The cooperation of Exxaro Resources with Tata

Power to form Cennergi, a renewable energy company (Www.engeeringnews.co.za) is a case in

point.
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7.10.3 The Detall

A framework, by definition, gives only guidance and is in no way prescriptive, neither is it meant
to be. The framework is designed for a variety of organisations in different industries, hence the
need for a best-balanced choice response. Thus success in crafting a successful climate change
response strategy lies in business executivesskilfully generating and evaluating the alternatives
against set criteria. Reviewing will be necessary as new information and new technologies
becomes available; new skills and competencies are acquired and as the planning horizons or

climate change missionsmature.

Internally Focused

Figure 7 -2 Climate Change Response  Options

c
3
¢ onse progress©
Change ResP ‘ Fully Integrated
(‘,\'\\‘T\a’te into corporate
‘ strategy
New Products & AGreen technology &
Revenue new investment
Adaptation & Streams opportunities
Operational AGreen product Acarbon markets &
Raising Awareness Efficiencies marketing emissions trading
ABaselining AEnergy efficiency Asupply chain AResearch &
AAwareness/ Amaterial or resource Apartnershlps Development
education efficiency \Value Chain AGreen Jobs
ABehaviour AwWaste management management AGreen characteristic
modification Awater Management Ap roduct / Service Investment
APublic relations / ABusiness operations ggg;’:i“?]n and appraisal (M&A)
Reporting redesign 9 Alindustry & Across
AUnderstanding AFacilities Management \ } Industry _
GHG/CO2 ABusiness Travel and Y Collaboration
ACommunity Transportation AAdvocacy and _
involvement AGreen IT Vertical \Industry Leadership }
Y Horizontal

Internal
Complexity & Cost

The first two levels of Figure 7-2 shows a spectrum of internally-focused climate change
response initiatives ranging from carbon and water foot printing; communication; education and

training programmes in order to raise awareness on the subject of climate change; efficiencies
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in materials, energy and water and behaviour modification on reducing, reusing and recycling.
The major preoccupation is on understanding climate change impacts on business, establishing

the baselines and mitigating or adapting as necessary.

While both companies in the study are working ol
current emphasis is on level 1 initiatives, i.e. the Raising Awareness level. This is
understandabl e given the fact that ATNSO6 Sustaina
crafted in 2011 in response to the formalization of the aviation industry commitment to fighting
climate change in late 2010. As Figure 7-3 show most of ATNS6 <c¢cl i mate change |

initiatives show the infancy of the phenomenon in the organization.

Figure 7 -3 ATNS' Climate Change Response Initiatives
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In both organisations, some of the executives interviewed showed a lack of understanding of
the drivers, the current and planned initiatives or the general roadmap and climate change

response strategies in their respective organisations. This serves to underscore the importance
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of making climate change response an organizationwide initiative and not something driven by

a few executives, some department or some enthusiasts. The need for raising awareness and

creating internally-focused educational

emphasised.

Figure7-4Tongaat Hul ettds
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and awareness programmes cannot be over
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vVes,

Awareness initiatives. This was evident particularly with newer members of the executive team

who did not seem to be conversant with most of the initiatives currently underway particularly

in the Operations Department.

Vertically Focused

The third level of Figure 7-2 shows a spectrum of vertically-focused initiatives where the

emphasis is on creating new products, finding new revenue streams from green initiatives and

finding ways of collaborating across industry supply chains. Smart companies are finding

opportunities to redesign their products and services, and marketing those to green-conscious
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consumers and buyers. They are also designing completely new products ard services for new
uses and users. Others are finding opportunities for conditional cooperation and reciprocity
(Brekke & JohanssonStenman, 2008; Gatcher, 2007; Dannenberg et a/., 2007) up and down
their local, regional or global supply chains realising significant greenhouse gas emission

reductions and competitive advantage.

Horizontally Focused

The fourth and final levels of Figure 7-2 is where entrepreneurial companies are finding
opportunities to fully integrate climate change response into their businesses by looking
horizontally partnering with competitors, non-profit organisations (NPOs) and across industries
to participate in low-carbon technologies, carbon offsetting, green jobs and other initiatives that

move them towards zero emissions while creating significant competitive advantages.

7.10.4 Support Elements of the Climate Change Response Framework

Effective climate change response involves a shift from the subject being driven by enthusiasts
or a single department to being streamlined in an organisation. This allows an integrated
approach across the organisation with metrics and targets, monitoring, reportin g and incentives
attached (see Figure 7-5). Employee involvement is required to change the culture of the
organisation (Setthasakko, 2009; Frahm & Brown, 2007) where the change is driven across the
organisation through demystifying and simplifying the subject. Use of climate change
champions and public recognition of innovative solutions also helps in embedding the changes

and raising the awareness in the organisation (Setthasakko, 2009).

ATNS has se up a climate change response project office with a ste ering committee made up
of executives and representatives from the different business functions including operations,
finance, risk and compliance, marketing & communications, engineering, air traffic
management, human resources, etc. The project office is responsible for all reporting and
monitoring and evaluation of the different climate change responseinitiatives. They are driving
project management and evaluation of the types and timing of the different initiatives. The
project office is also driving communication, education and awareness programmes in the

organization.
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Figure 7 -5 Support ing Elements of the Framework
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Setthasakko (2009) argues that staff training and capacity building programmes should also be
rolled out across the organisation. This not only improves the knowledge and skills of the
organisation, but also increases employee awareness.One of the executives indicated that a
key member of one of the operational teams turned from being a climate change sceptic to an
evangelist after a climate change response awareness and training programme. Standards,
policies and processesalso play a role in changing corporate behaviour by ensuring that the

organi sational norms and valwues are integrated in

7.11 Using AHP as a Strategic Decision Making Aid

In order to avoid the piecemeal activities in corporate climate change response, rigour and

creativity and procedural rationality (Simon, 1956) are necessary. According to Roy (1990: 78),

~

il n gener al ,etdshy thatsa decigign is & gaodone or bad one by referring
only to a mathematical model: organizational, pedagogical and cultural aspects of the
whole decision process which leads to a given decision also contribute to its quality and
success. 0
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Financial valuation techniques (such as net present value, payback, internal rate of return) and
algorithmic solutions of multi -criteria problems geared towards optimisation were found not to
be very useful for environmental problems (Funtowicz et al., 1999), and in particular climate
change response problems, because the methodology offered must offer a consistent
framework for structuring the problem and allowing for a process of debating and learning, so
that Asoftd i ssues smotivdted intiatived anei cateaeld foraimtlde responsea |

strategy.

7.11.1 Climate Change Response Mission  and Planning Horizon

Mission

The first step in the crafting of a well thought -through corporate climate change response

strategy should be the crafting a climate change mission (Figure 7-6). This should flow from the

corporate strategy of the organisation. Both organisations in the study have documented
climate change response strategies with varying |
climate change response strategy is part of the bigger Sustainability Strategy, (see Findings
section for their sustainability strategic inten
articulated in their Sustainability and Climate Change Response Strategy. Conversely, climate

change response can shape corporate strategic decisions, where an organisation could leverage

its existing competitive advantage in promoting value and ensuring growth (Lynch, 2009). This

seems to be the case with the company used in the pilot study, where climate change response

is charting new territories for diversification away from the core mining business into renewable

energy generation.

Planning Horizon

The climate change response planning horizon informs the investment horizons. This is
important because the concerns of shareholders and business executives are not always
compatible (Beale & Fernando, 2009). Beale and Fernando (2009) and Jensen (2004) argued
that the chase for share price rise encourages shorttermism which compromises environmental

(including climate change) and social sustainability.
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Figure 7 -6 AHP Tree for Climate Change Response
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This argument was supported in the study where concerns for short-term performance as

measured by the payback period are the biggest selection criteria for climate change response
initiatives in one of the organisations. In short-term planning cycles, businesses focus onshort
development cycle initiatives that drive short-term profitability and organisational legitimacy
(Lynch et al.,, 2008) such as social acceptability, reputation or legal compliance. This is what
Beale and Fernando (2009) termed mitigation strategies, where companies use existing
environmentally tools and additional resource allocation is minimal. ATNS has an elaborate
planning horizon with some initiatives ear-marked for the short -term period of O to 3 years. The

medium-term initiatives falling within the 5 year window are vaguely defined and the long -term

initiatives falling within the 6 -10 year planning horizon are yet to be clearly defined. Tongaat
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Hul ett s planning periods were not articulated,

interviews indicated that there are a number of both long -term initiatives planned or currently
underway such as the feasibility study on the use of a starch product for water retention; the
desire to move into ethanol production at a commercial scale; the joint -ventures with some
municipalities on effluent treatment and engagements with various authorities on electricity
generation. Long-term planning horizons largely focus on initiatives that fall on the third and
fourth levels of the climate change response continuum largely driven by the need for

competitiveness.

7.11.2 Climate Change Response Criteria

Climate change response drivers and motivators extensively discussed in the Findings section
are an important determinant and criteria for response. In his design of a market driven
corporate strategy using AHP, Wind (1987) argued for the inclusion of synergy as one of the
evaluation criteria (see Figure 7-6). Synergy is a dimension that recognises the interdependency
among initiatives that can enhance or magnify the response impacts of an initiative or
conversely negate it. Synergistic effects can often provide functional advantages and economic

benefits but can also be a source of progressive complexity in climate change response.

7.11.3 Qualitative and Quantitative Evaluation

Qualitative Evaluations

How should executives apply these criteria in the selection of individual initiatives? AHP lends
itself usefully in hierarchically structuring and evaluating the different alternatives within a
clusterusingthe Saatyd s L i n g ui s Edr exanle, whilevibatereskortages are a genuine
climate change concen for Tongaat Hulett, and the need to contribute towards water
sustainability are high, the economic justifications of reverse osmosis are not yet favourable.
How do companies put a financial value to moral responsibility and earth citizenship? Subjective
and moral-inspired actions are better valued qualitatively than quantitatively, a fit which
financial valuation or cost-benefit analysis methodologies do not handle well, particularly when
the said benefits only materialize well into the future. As Ansoff (1957) advised, it is important

that a company considers and plans for unforeseeable contingencies and technological
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advancements - an aspect which AHP handles better than cost-benefit-analysis and financial

valuation methodologies.

Quantitative Evaluat ions

Quantitative measures should seek to answer such questions as: will the climate change
response initiatives portfolio address the key risks and opportunities confronting the company?
Will the profit or cost structure, business legitimacy or business competitiveness positions
improve as a result? Different aspects of performance are measured by different performance
tests such as income adequacy measures, attractiveness to key stakeholders and productivity
efficiency measures (e.g. use of capital, physical assets or personnel). Consistency in the

definition and application of evaluation criteria is important .

7.11 .4 Understanding the Decision Environment using SWOT

Kurttila (2000) and colleagues proposed the use of AHP and SWOT (strengths, weaknesses,
opportunities, threats) as a hybrid method yielding analytically determined , quantitative in put
for strategic planning. It is not sufficient to list a collection of internal factors (Strengths and

weaknesses) against external factors (Opportunities and Threats), as one of the companies in
the study seemed to have done in deriving its climate change response strategy. An in-depth
and analytical appraisal of the internal factors in relation to the external factors (Kurttila et a/.,

2000) gives business exealtives a concrete, analytically derived and unbiased basis from which

to select appropriate climate change response initiatives.

The advantages that AHP brings to the process are the ability to produce a commensurate set
of factors from both qualitative a nd quantitative data; the expert knowledge; objective
information (such as cost-benefit analysis or other financial valuations) and the subjective

preferences of the executives.
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Conducting the SWOT and Criteria  Analysis

Step 1:

Climate change respmse drivers and motivators as proposed in Reyers et a/. 62011) code

clusters are used. For example the relevant factors for the Tongaat Hulett study should be: cost

savings, managing business risks, regulatory and legal compliance, stakeholder pressure,

business opportunities and the role of the corporation in social and environmental responsibility.

For ATNS, the factors to be considered are: regulatory and legal compliance, corporate values

and culture, stakeholder pressure, reputation, increasing competitiveness, the role of the

corporation in social and environmental responsibility and cost savings. The organi sati o

iinternal strengths and weaknesses should also beagreed.

Step 2:

Pairwise comparison of the factors is carried out for each SWOT grouw or Criteria using the
following questions:
1 Which of these two factors compared is of greater strength?

2 By how much? (Answered using the Saaty Linguistic Variables)

After the comparisons, the relative local priorities of the factors are computed using th e

eigenvalue method described in the Methodology section.

Step 3:
The factors with the highest local priorities represent the specific SWOT group. The global

priority is calculated by following process similar to step 2 above.

Choosing Among Climate Cha nge Response Initiatives

Step 4:

The results of this analysis are then used to decide on the initiatives to pursue from the climate
change response continuum. A similar process is used to select the initiatives under each level

of the climate change response continuum. Two alternatives are compared against the agreed

criteria. The alternatives should be analysed at the lowest hierarchical level. Starting at the
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bottom level, pairwise comparisons are conducted between the elements immediately below
each other element. For example, energy efficiency for Tongaat Hulett has sub-categories such
as office lighting, HVAC, motors, compressors, pumps, etc. Pairwise comparisons should take
place at this level so as to decide on the local priority under energy effic iency. Similar analysis
should take place for each of the other categories such as water management (recycling,
reducing, treatment, etc.), waste management, business travel and transport, supply chain

partnerships, green technology, etc.

The result of this analysis is a quantitative value indicating the preferences of each climate
change response alternative. In line with Kurttila etal. 6 s (2000) recomme
should consider incorporating senior level and other operational personnel in the analysis
process in order to introduce new ideas and new knowledge. The project steering committee
structure which ATNS has set up is a good platform for such an exercise. This is especially
relevant because climate change understanding is still limited in organisations in general, and
companies could benefit from the so-c al | ed 0§ gmdelanate ehange enthusiasts, who

may not necessarily be business executives.

7.12 Conclusion of the Framework

The climate change response hierarchy focuses on the clisters of target initiatives and ensures
that the planning process is missiond driven. The process is easily implementable and offers a
relatively quick, simple and rigorous approach to climate change response planningin any size
business or industry. The development of a viable climate change response strategy for
business depends on the proper identification of the current, as well as the foreseeable, impacts
of climate change on a business. For example, the relative influence of environmental activists
and community lobbyists are more marked in the agricultural sector where Tongaat Hulett plays
than the aviation industry where ATNS operates. Moreover, the level of willingness and
preparedness attached to climate change response is closely related to the overall strategic

direction and resource endowments of an organisation.
Corporate strategy formulation and planning should mainstream climate concerns concentrating
on priorities and options that changeth e 0 b uas-u B @ 8 § éset mhere d¢orporate finance

and climate change response funding is integrated. It is argued that a top-down, holistic,
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seamless integration of strategic and climate financing results in more cost-effective climate
change response strategies. Mainstreaming climate change respmse efforts results in the
adoption of non-climate strategies, with ancillary climate benefits that would create a context in

which climate change initiatives are funded through regular corporate investment channels. A
top-down strategic approach also ensures that climate change response decision making is not
delegated to senior and operational level personnel i a situation currently resulting in sub -
optimal responses. The added value of integrating corporate and climate change initiatives was

illustrated by the positive examples cited by both companies.
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8 Conclusions and Further Study Recommendations

8.1 Conclusions

The objective of this study was to develop a climate change response framework for
corporations, noting existence of bounds on rationality in strategic decision making. A corporate
climate change response framework emerged using a comparative case study of two
organisations in different industries but the same jurisdiction. The framework is flexible and
simple to use since computational requirements are reduced to pairwise comparisons employing
simple spread sheet software. A more important conclusion from the study is the importance of
company-specific, context-specific, organisational and behavioural variable influences on
corporate climate change response. Similar to other business phenomenonsuch as broad based
black economic empowverment (BBBEE) in South Africa; customer relationship management
(CRM); total quality management (TQM), climate change response must be mainstreamed into
corporate strategy in order to satisfy multiple objectives at optimal resource allocations. In so
doing, companies can contribute immensely to greenhouse gas reductions and the
environmental good of society, while simultaneously gaining competitive advantage. Dynamic
businesses are unearthing ways of gaining competitive advantage by turning the risks into key
opportunities for harvesting cost savings, new revenue streams, product and market
diversification and entering into new markets and industri es that were non-existent a decade
ago. Carbon is now a key input to any corporate strategic debate and has to be effectively

managed.

This thesis raises several interesting questions, some of which have been asked in previous
studies, such as: Do changing industry conditions (e.g. global warming and the associated
legislation, technological advancements, industry globalisation, emergence of trading blocks,
etc.), force business executives to rethink their business strategies? To what extent should
international climate change legislation and treaties impact the rate and speed of climate
change mitigation in an industry or firm? To what extent do organisational issues (capabilities,
constraints, values, etc.) impact the rate and speed of climate change responses? The key
finding was that the incorporation of bounded rational ity in strategic decision making provides

opportunities to explore new explanations and opens up new possibilities for richer and deeper
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understanding of firms and their interaction with society. While the rational economic man
theory has dominated economic and business thinking and provides plausible explanations for
much of the business and societal phenomenon, incorporation of bounded rationality models is
sometimes important enough and sometimes more plausible. This brings the debate down to
the question: which one is more important? The simple answer is neither. As Conlisk (1999)
noted, bounds on rationality are not always important, but there are situations when they are

important enough to add value to warrant inclusion in economic modelling.

The climate change response framework developed argued for the importance of procedural
rationality, particularly in areas of technology adoption and alternatives trade -off analysis.
Informatio n to make such decisions is costly; both in terms of the search for it as well as the
sorting, analysis and evaluation thereof, i.e. deliberation costs (Ellison, 2006) can be prohibitive.
Climate change response is a relatively new business phenomenon sothat some information is
totally missing, some information is not quite what it should be, and there could even be a
surplus of certain types of information, i.e. the information is not perfect for the purposes for
which it is meant ( Berg & Gigerenzer, 2007). Added to that, only bits and pieces of information
available are actually used in decision making. This, coupled with the role of risk and
uncertainty, constraints in time, knowledge, self -interest, self-control (Kahneman & Tversky,
1979) or the need for organisations to respond to moral and other societal ramifications,
seemed to favour the arguments that business decision makers do not always confine
themselves to equivalent risk alternatives (Magni, 2009, Gigerenzer, 2006) in climate change
response.l n Si monés (1955) | anguage, business execut]

thumb and hurdle-r at e heuri stics as 6ésatisficingb6 strategi

One of the major criticisms of bounded rationality research has been the failure to offer
alternative frameworks to the rational economic man models, gravitating instead towards the
pointing out of anomalies and the generation of lists of heuristics, rules of thumb and biases
(Kahneman, 2003). While this study can in no way claim to have offered alternatives to
strategic decision making, the proposed framework can be argued to be a first step towards the
integration and the non-distinction (Gigerenzer & Regier 1996) of bounded rationality and
rational agent models in strategic decision making. This is an attempt at removing the artificial

separation and the creation of an interrelationship (Magni, 2009) between the two paradigms.
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Adding the behavioural el ement s enl arges the wo
making as called for by Thaler (1999) on behavioural finance research. There are no simple
solutions to such criticisms and clearly one simple framework cannot provide all the necessary

answers, but is one step and move towards a solution.

Most multi-criteria decision aid (MCDA) methodologies work on the principle of utility

maxi mi sati on, where decision makersé perfectly e
synthesised into a structured mathematical decision model to produce a perfectly optimal,

rational choice. The assumptions of optimisation in MCDA were questioned in this thesis

because they were not always feasible in identifying and listing, accurately describing the
consequences, evaluating them and accurately associating each of them with the alternative, or

ranking them into some preference order and selecting the best performing alternative . The

argument is that employment of simplification strategies in order to quickly and economically
select 6satisficingé climate ddwadchbgpte quanttativeiamdt i v e s,
the qualitative components to climate change response problem structuring, evaluation and

synthesis, while taking cognisance of perceptual distortions, inaccurate judgements and

sometimes illogical interpretations found to be true of organisational actors.

8.2 Contributions of the S tudy

In their study of the key themes impacting international business in the future, Jonsen (2010)

and his colleagues identified climate change as one of the key topics to be studied in the future
because of its significance. These researchers argued for holistic, multi-disciplinary and
contextual approaches in order to ensure that research users and society benefit from, and
make sense of, multiple perspectives. This thesis explored multiple perspectives to the subject
by combining the disciplines of corporate strategy and bounded rationality with a multi -criteria

decision aid to propose a holistic framework for corporate climate change response.

Pfeffer (2009) observed that management research has become disconnected from practice and
unconcerned with the larger issues of social and human welfare, suggesting instead that
management research should explore topical issues for the benefit of society. Climate change is

currently considered one of the top five businesses risks, according to a 2010 Gartner research
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paper and a 2011 McKinsey survey, and was therefore considered topical enough to warrant
this study. The topic is even more relevant in developing countries and particularly in South

Africa, where climate change policy is still underdeveloped.

This study makes several contributions to the body of knowledge. By providing a more
structured framework for corporate climate change response, business executives and
managers have a strategic compass b employ to systematically and methodically plan climate
change response initiatives suited to their resource endowments, strategic capabilities and
climate change response missions This process allows an organisation to develop best-

balanced choice respongs where the business, people and the planet all benefit.

By providing a better understanding of how corporations make climate change response
decisions, the thesis will hopefully assist policy makers in designing more effective policy
instruments that support and resonate with the key players in the reduction of greenhouse
gas emissions, which in mostly jurisdictions are corporates. The findings should also assist
policy makers in assessing the policies currently under discussion to ensure that these and
future policies take cognisance of the impact of the policies on corporations and how an
understanding of corporate behaviour regarding climate change informs future policy
directions. An understanding of the true drivers of corporate climate change respo nse should
also provide feedback to regulators regarding some of the apathy surrounding climate change
policy, and provide a framework and an avenue for future engagements with key
stakeholders. Understanding the behavioural side of corporate climate change response, for
example soft paternalism, should assist policy makers in their policy formulation processes.
During stakeholder engagement sessions regulators should be aware of such dynamics and
ensure that discussions and policies are tailored to engender cooperation and reciprocity
(Brekke & JohanssonStenman, 2008). Other parties involved climate change, such as
developers of voluntary carbon-offset projects, venture capitalist companies seeking
opportunities i n Agreeno b ugovemnreestal organisatorst me nt s
championing the cause of climate change and calling on businesses to play a leading role in

the reduction of greenhouse gases could also gain insights.

184



8.3 Study Limitations and Future Research Directions

As with any framework that seeks to capture a multi-disciplinary study within a limited time
span, the climate change response framework developed in this study has elements that require
further refinement. Although this study provides some insights rigorous empirical tests of th e
framework are required. Climate change response across industries is being shaped by the
different drivers. However these differences do not seem to adequately explain the divergence
of strategies between the two companies in the thesis. Organisationalspecific drivers seem to
be more relevant. As a recommendation for further studies, it would be beneficial for a more in -
depth comparative study of companies within the same sector and within comparable
competitive positioning and resource endowments, in order to isolate the influence of

behavioural-specific determinants of climate change response.

Adherence to an interpretative pattern on moving from one organisation to the next is a key

requirement in the interpretive content analysis in order to maintain quality and consistency.
For this reason, it was a key requirement that the two companies used in the case study were
studied in as close a time horizon as was possible to avoid the influence of changing regulatory
regimes and other macro-economic fundamentals. A longitudinal study exploring the

behavioural constructs over time could provide more insight into strategic decision making.

Tsui (2007) observed that important questions in novel contexts and across contexts are
ignored by researchers, while Pfeffer (2007) claimed that generic review processes in journals
generally favour existing beliefs. Jonsen et al. (2010) termed this incremental research which
provides few or nNo surprises as fAnor mal sc
provided step changes in climate change response strategy, but incremental changes and no
surprises to bounded rationality research. Future research could consider the step changes in
the behavioural strategy research arena by exploring heuristics, biases and rule of thumb
tendencies in group decision making sessions. Instead of administering the AHP tool to
individual executive team members, deliberation sessions should follow the one-on-one sessions
to allow team members to consider the diverse views and perspectives of other team members
as stakeholders to the strategy formulation process, and consequently debate and agree the

trade-offs (Seekamp et al., 2010) associated with the climate change response decisions.
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Deliberation processes have been known to both promote and impede individual judgment
based on the groupdés dynamics, such as balance of
(Seekamp et al., 2010). The behavioural constructs in Table 5-1 could be tested, for example,
to check for evidence of herding behaviour (i.e. the tendency for some members of a group to
mimic other members of higher status, thereby choosing the socially desirable options). A
member s participati on acoulldalsoehs peasurecagainst theirtomee s e s s
on-one responses. Key questions to be asked during the analysis phase will include: Are some
group members more motivated to consider information provided and presented to them in
greater depth, and if so, how does tcds? Bogadpf ect t |

influences result in some members conforming to dominant opinions?

The climate change response continuum modelled using the analytical hierarchy process model
assumed that priorities of items in higher levels within a cluster do not depend o n the priorities
of items of the lower levels, which may not always be true (Saaty, 1996). Other researchers
and authors (Longo et al., 2008; Saaty, 1999; Mingers & Rosenhead, 2001; Saaty, 2005; Meade
& Sarkis, 1998; Simon, 1956) argued that the priority o f two or more criteria at the same level
within the same cluster can depend on elements within other clusters or levels, so that the
global priority of a criteria within a cluster can be ranked as lower or higher than it would
otherwise be had the ranking been performed considering these interdependencies. In order to
improve the quality of the decision making process, it is recommended that analytical network
process (ANP), a generalised version of AHP, be used to further this study. ANP is designed as a
network framework that caters for dependencies and feedback among elements in different or

the same clusters (Saay, 2005).
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