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Supply Chains

by
Lori Elisabet Ann Bradford

This dissertation explores the influences on individual decision making in a complex, real
world context — the New Zealand wool supply chain. It asks two fundamental questions, first,
how do decision makers make decisions in their everyday settings and, second, how is
decision making learned and improved through experience and contextual factors. Two
contextual aspects of decision making were also examined; these included whether decision
making processes varied as a result of uncertainty and risky surroundings, or in cooperative
and competitive environments. Further examination included revealing how being a member
of a (multi-layered) group influences individual decision making. In-depth qualitative
interviewing of sheep farmers, and associated supply chain members in the wool industry was
undertaken. Three key decision journeys were explored from both the ‘psychological’ and the
‘social’ schools of social psychology in order to give detail on the flow of decision making
influences through human systems (whether entities were present, or implied). One of the
main aspects of this study was to employ, by analogy, an analysis inspired by the concept of
multi-level selection from evolutionary theory as a means of understanding decision making
in such a complex, layered system. Other contributions include commentary on the nature of
social psychological studies of decision making, suggestions for the expansion of naturalistic
decision making to include processes occurring on more than one ‘level’ of context, the
framing of information in the media and the judgment of information sources on the part of
experienced and inexperienced farmers, and, the role that globalization may play in driving

decision making behaviour.

Keywords: New Zealand wool supply chain, naturalistic decision making, uncertainty,
rational-analytical approaches, intuition, social psychology, multi-level selection, agribusiness
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Chapter One: Making Decisions in Everyday Environments

Many go out for wool, and come home shorn themselves
-Miguel de Cervantes Saavedra

1.1 Rationale

People make decisions in their everyday lives, and everyday surroundings, however
much these surroundings are in flux. One of the tasks of psychology used to be to discover
how these decisions came to happen, within an individual, whether simply through choosing
the first option that comes to mind, selecting an alternative from a perceived list, or by some
other mechanized or esoteric means. More research has recently emerged indicating that the
setting in which decision making occurs is particularly relevant, especially in constantly
changing and unpredictable environments. One such environment, that of sheep farming in
New Zealand (post agricultural restructuring of the 1980’s), is the context for this study of
individual decision making.

It can be argued that people exist in the ‘real world” and studying decision making in
the laboratory setting, although useful to test certain models and to gain some predictive
insight, is like removing a species from its natural habitat and from the forces of natural
selection that shape its capacities. Species, however, cannot turn off natural selection and
engage it again at will (Gould, 1986; Alcock & Crawford, 2008). Likewise, I wonder whether
people can turn off their learned reasoning abilities when removed from their natural or
accustomed surroundings. This study explores how decision makers describe the strategies
they use to make decisions while in their everyday farming or business environment (social,
economic, ecological, cultural, and spiritual). It aims to describe the complex influences that
are at work within and between individual decision makers (acting alone and in groups)

making real decisions as part of their lives.



When New Zealand positioned itself in the global economic arena with its sweeping
changes to economic policies from 1984, it was hoped that the changes would help lift the
New Zealand economy from “the brink of ruin” (Douglas, 1980, p. 9), and bring the living
standards of New Zealanders back up to the top five in the OECD (Mein Smith, 2005).
Agricultural subsidies were removed entirely, leading to changing production environments,
and a diversification of markets for New Zealand agricultural products. For some farmers the
adjustment pressures of the new policies were too great and they left the industry (Eckhoff,
2008). For others, however, new opportunities arose, while strategic responses of New
Zealand agribusinesses generally contributed to profits, and made them more competitive
(Dobson & Rae, 2006). When subsidies that farmers had become accustomed to in the 1970’s
were drastically reduced, and then removed entirely, some farmers adapted rapidly and
efficiently to the new economic environment by modifying the use of their resources in order
to mitigate the decrease in their incomes and maintain their standard of living (Gouin, 2006).
What was perceived as a challenge by some became a prospect for others who successfully
navigated strategic decisions in order to earn their livings from global markets, rather than
turning to government for aid.

As in so many areas of life in the modern world, decision making, as a skill, is vital to
the ongoing achievements of agribusiness in New Zealand. This study explores decision
making as described by members of different levels of agribusiness chains and how the
decision making is influenced by global pressures and uncertainties. The historic case of rapid
economic change in New Zealand sheep farming provides a fascinating — and real — example
of how individual decision making has operated in and responded to an uncertain and
dynamic context. This case therefore provides a complex setting for exploring the nature of
human decision making in the modern world. It may also be that through better understanding
of relevant decision making processes sheep and wool growers in New Zealand may be

helped in their attempts to rebound from their current difficulties.



Decision research has been approached from various perspectives but most commonly,
from normative and prescriptive perspectives (Keller, 1989; Bell, Raiffa, & Tversky, 1988).
In normative research, individual decisions are studied with an emphasis on structured logic,
reasoning, and the rationality behind each option/choice, while giving some attention to
assumptions (whether tacit or explicit) (Kahneman &Tversky, 2000; Bell, Raiffa, & Tversky,
1988). Decision making studies have often been performed in laboratory settings or have
used hypothetical situations, with a goal of being able to predict future behaviours from the
study results (Koehler & Harvey, 2007). Studying the actual cognitive processing occurring
during such decisions is, however, difficult, and not entirely reflective of real life situations
(Over, 2007). Decision studies are often prescriptive; that is, they report on how decisions
should be made, not how they are actually made in usual settings (Over, 2007; Bell, Raiffa &
Tversky, 1988; Lipshitz, Klein, Orasanu, & Salas, 2001). This study seeks to uncover how
farmers and supply chain members in the New Zealand wool industry context make decisions
in their everyday environments. In this way, the study may additionally contribute to the
‘naturalistic’ field of decision making (hereafter NDM) (see Section 1.6 below, and Chapter

3, Section 3.10).

1.2 Some Previous Research into Farmer Decision Making

Studies of farmer decision making, in particular, have typically examined the roles
farmers play as managers of farm resources, selectors of crops and treatments, adopters of
technologies and agricultural environment schemes, and responders to policy changes
(Ohlmer, 1998; Nuthall, 2004, 2006). Many such studies have been based on normative
theory which assumes that all farmers are profit maximizers (or utility seekers). This model
of research on decision making is useful in that it enables economic modelling of behaviour
through measurement of utility (perceived, or measured in terms of monetary gains and

losses) and it also to some degree can be accurate in predicting behaviours (such as in choice



modelling) (Binswanger, 1980; Collins, 1985). An increase in a person’s utility can result
from any number of events, such as pay rises or increases in subsidies, purchasing of new
equipment, or an improvement in a local environment or context. However, the effect of that
same event varies widely between people and between times in an individual’s life. Thus, not
all events bring about the same increases in utility every time they occur; hence, using
normative approaches in modelling decision making becomes limited to explaining specific
events, under two key assumptions; (i) that money and material items act as measures of
utility and, (ii) farmers are rational profit maximizers (Willock, et al., 1998; Austin, et al.,
1998).

The farming environment can be described as complex and uncertain. There are
intricate and competing goals (such as being economically, environmentally, or otherwise
successful) while, at the same time, there is the challenge of incomplete incoming information
(including some uncertainties like weather prediction, and the unexpected closing of an
international border). Farmers have variable levels of debt and income to manage due to the
unpredictability of weather, and hence, outputs, from year to year. Farmers are often members
of various groups, and seek information from other groups and members. Additionally,
farmers have the need to learn and recover from past errors in judgment. In these complex
situations, decision makers often rely on intuition and “gut feelings” in order to obtain what
they feel are good, approximate answers (Yudkowsky, 2006) (See Chapter Three: Literature
Review, Section-3.10). However, the tendency to rely on “gut feelings” without giving due
attention to incoming information and calculating probabilities for outcomes can lead to
repeated errors (Kahneman & Tversky, 1982). The ability to identify these errors in judgment
sets the stage for comparison between successful users of intuition-based approaches and
those who turn to other calculated evaluations of potential outcomes (Gigerenzer, 2004;

Kahneman, 1991).



In the past, research on sheep and wool farming has concentrated on physical aspects
such as inputs and outputs of the farm, sheep health and breeding, increasing amounts and
quality of wool produced and on economic activity related to the industry (Boutonnet, 1999a;
1999b, Willock, et al., 1999; Paul et al., 2000; Statistics, 2002; Beggs & Tangney, 2003;
Mitchell, 2003; No Author, 2005; Lillis, Fairwetaher & Sanson, 2005; Malcolm et al., 2005).
Farming success as described in farm journals and in accounting records has been detailed in
terms of profits, outputs, and other economic indicators (Austin et al., 1996). There have been
some studies of farmers’ decision making strategies, but these have tended to concentrate on
farmers’ use of decision support systems, and their generalized farm management strategies;
they have not fully addressed the influence of contextual factors, including global pressures
and supply chains on individual farmer behaviour (Gasson, Crow et al. 1988; Ohlmer 1998;
Willock, et al. 1999a, b; Illukpitiya and Gopalakrishnan 2004; Nuthall 2004).

Three studies have concentrated on classifying farmers according to factors they
‘weigh’ in coming to management decisions (Ohlmer et al., 1998; Willock, Deary et al.
1999a, b; Nuthall, 2006). Six categories of decision makers have been presented (Morgan et
al., 1995; Nuthall, 2006), but, farmers in these samples were described using a continuum of
individual characteristics rather than by discrete classifications (Morgan, et al., 1995; Willock,
et al. 1999; Nuthall 2006). It could be that other factors not studied in these works, such as
supply chain relationships, influence farm decision making. It was apparent, then, that further
research in the field of farmer decision making was needed, especially in the New Zealand

wool industry.

1.3 Decision Making in Context

These examples from the literature illustrate that farmers’ decision behaviours result
from complex processes influenced by a range of socio-economic and psychological

variables, while also being cognizant of the context, which does not easily lend itself to being



modelled by methods traditionally used by agricultural economists. Modelling decision
making at more than one concrete moment in time also presents difficulties. How, then, to
consider individual farmer decision making and provide rich information on farmer decision
behaviour under multiple circumstances?

Perhaps it is the circumstances that are the key factor, and perhaps considering farmers
as just farmers is too limiting. Farmers are, after all, people living their lives in particular
circumstances. They are not purely business decision makers or professionals. During times
of flux, people often spend more time contemplating options, and their own decision making,
especially when approaching a significant decision, or one similar to those crucially faced in
the past. In the telling, and retelling of difficult moments in one’s life, people often become
more aware of how they have overcome obstacles in the past, thus giving them insight into
how to approach a difficult current decision (Connelly & Clandinin,1990). An investigation
of fundamental aspects of decision making in individuals and groups from a grounded
approach is likely to complement normative decision making findings and serve to illuminate
decision making theory.

More recently, decision making research has focussed on such ‘organic’ perspectives.
The naturalistic decision making framework (Klein, Orasanu, Calderwood, & Zsambok,
1993), arose from descriptive accounts of how people actually made decisions in demanding
situations. These accounts help to complement some of the controlled laboratory findings in
normative research by providing observations and descriptions of cognitive processing that
can lead to testable hypotheses and models of decision making. These studies also give
salience to some of the personal factors described earlier (i.e., attitudes, values, and habits as
antecedents to behaviours), especially when values, attitudes, and norms adapt to better reflect

the changing directions of societies.



1.4 The Social Context as an Influence on Farmers’ Decision Making

The societal shift that occurred in New Zealand with the 1984 deregulation acted as a
watershed of change for the agricultural industry and for a generation of people in New
Zealand (Martin, 2009, personal communication). What was formerly perceived as a stable
and predictable industry became a risk-filled industry with its members very much interested
in restoring stability, only now on an individual rather than societal level. With the
knowledge that there would not likely be a governmental ‘fix’ to any subsequent problems,
individual farmers were left to devise their own strategies for survival, particularly with the
new circumstances of competing on a global scale. Given that there has been a quarter of a
century since that restructuring, and the farmers once again are facing difficult times, gaining
knowledge of how farmers survived and ultimately thrived in that exposed state may be
important in rehabilitating the industry. The added reflection of farmers who persevered
through risky times, might give key insights into how decision makers operate in times of
flux, and how people manage exposure to risks in general through strategic decision making.

During this particular study, meat and wool prices were at very low levels, which may
be one contextual factor influencing its findings; however, this possible bias may serve as a
benefit. First, the context might bias the respondents to describe the approaches they used to
combat poor financial returns, over other decisions of the farm. The financial stress forces the
farmers away from thinking about tactical decisions on the farm - such as grazing
management - to very fundamental decisions that are strategic in nature such as leaving or
staying in the industry. The deep level probing in this study aimed to get beyond contextual
factors including the immediate needs of the farmers in meeting their financial needs, in order
to uncover their decision making strategies.

Additionally, the uncertainty that the farmers are experiencing, due to the financial
stress, may have primed them for thinking about difficult decisions, but it may also have

motivated them to increase their cognitive efforts and move towards the use of creative and



deeply intuitive decision making techniques. Conversely, there might also be the influence of
experienced farmers recognizing the part of the socio-economic cycle in which they currently
reside, taking comfort in knowing that they will come out of it as they did before. Hence,
their commentary might not have been coloured by the current state of wool as an
agribusiness, giving way instead to ‘tried and true’ decision approaches. During upward
swings, and/or in the midst of successful short-term trends, the discussion might be impeded
by exhilaration, rather than the frank descriptions of fundamental thinking that the farmers in
this study gave.

This is a study of the rudimentary decision making of people who happen to live and
work in the farming context; one laden with uncertainties and risk, both local and global in
nature. This industry itself provides a good site for research since those characteristics reflect
many sociological issues of today; how do people, as individuals, and members of various
groups, effectively make decisions in uncertain situations? How do people develop their

abilities to reason while navigating different roles and responsibilities?

1.5 The Importance of Reasoning

Logic is usually defined as a set of rules, or a variety of systems of reasoning, by
which conclusions can be consistently deduced from initial statements or propositions
(Stratton & Hayes, 1999). Logic has been of interest in psychology and social psychology
because it can be regarded as perfect reasoning, and is therefore a starting point for analysing
how people reason and make decisions. It turns out that people are much more sophisticated
and rather less rigid in their thinking than the logic that has been invented, and there is not too
much similarity between the two processes (Stratton & Hayes, 1999).

Formal reasoning is the cognitive process of looking for reasons for beliefs,
conclusions, actions or feelings (Kirwin, 1995). Natural reasoning is that reasoning on

problems that seem closely related to the kinds of judgments and decisions required of people



in their day-to-day lives. How do people learn and accomplish such reasoning? People as
individuals or in groups, typically have been found to apply general rules of thumb (or
heuristics) that usually work quickly and efficiently (Kahneman, Tversky, & Slovic, 1982).
However, there are situations in which these heuristics are pushed past their limits. Such
situations occur more frequently than a person thinks or realizes; reasoning that looks
plausible and logical often is not. The question that follows is, are people poor decision
makers to begin with and must they be taught (explicitly or through experience) to use sound
decision-making techniques, in much the same way that logic and reasoning beg for training?
Finally, there is the question of how logic, reasoning and decision making techniques are
established and reinforced in human societies and groups; are evolutionary forces at play?

In the case of examining human reasoning, there is one further aspect to consider. The
environment and context (in the combined physical, social, spiritual, evolutionary, and
economic sense) in which we make decisions is often a major contributor to the style of
decision making, and the pressures we feel while contemplating courses of action (Klein,
1989). A further complication to decision making is the framing used to describe the
environment (or context) and requirements of an individual in a decision-requiring situation
(Kahneman, Tversky & Slovic, 1982). With that, I will begin to explain some of the research

describing individual and more specifically, farmer decision making.

1.6 Naturalistic Decision Making as a Research Field

A major contribution of the naturalistic decision making (NDM) community has been
to describe how people actually make decisions in particular real-world settings (Klein, 2008).
Prior to the emergence of NDM as a field in 1989, most decision making studies sought to
identify optimal ways of making decisions (defined as choices among alternatives) in well-
structured settings that could be carefully controlled, but the heuristics and biases paradigm

(e.g., Kahneman, Slovic, & Tversky, 1982) demonstrated that people did not adhere to the



principles of optimal performance as expected. The initial NDM researchers tried a different
approach. Instead of beginning with formal models of decision making, they began by
conducting field research to try to discover the strategies people used (Lipshitz, 1993). Instead
of looking for ways that people were suboptimal in their decision making, NDM researchers
wanted to find out how people were able to make tough decisions under difficult conditions
such as limited time, uncertainty, high stakes, vague goals, and unstable conditions (see for
example, Orasanu & Connolly, 1993).

Through NDM'’s re-conceptualization of the decision making process to include prior
stages of perception and recognition of situations, and the generation of appropriate responses
from within and without (not just choice from among given alternatives), NDM researchers
moved the study of human decision making from a domain independent general approach to a
knowledge based approach exemplified by decision makers who had substantial experience
(Klein, 2008). This perspective took advantage of advances in cognitive psychology such as
knowledge representation concepts of scripts, schemas, and mental models, to contrast expert
versus novice behaviour. At the heart of NDM theory is the decision makers’ knowledge of
their local context, but studies on how the intangible aspects of one’s locale contribute to
decision making are few.

NDM research continues to add detail to early models, to contribute general insights
about decision making, and in doing so, has enjoyed relatively rapid adoption of its findings.
However, there are still calls for more research in new ‘naturalistic’ settings in order to verify
and expand on the knowledge hereto contributed by NDM researchers (Klein, 2008). This
study aims to contribute by examining naturalistic decision making in the context of a New

Zealand agribusiness chain, and on sheep/wool farms.
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1.7 Social Science Approaches to Farmer Decision Making

In the attempts to model farmer decision making processes, social scientists have
typically taken different approaches to that of agricultural economists. The central
psychological concept in this type of research has been to concentrate on discovering how and
to what extent attitudes (i.e., positive and negative responses towards an attitude object), act
as the precursors for decision behaviours (Edward-Jones, 2006; Willock, et al., 1998; Edward-
Jones, Deary & Willock, 1998). However, attitudes on their own are poor predictors of
farmer behaviour (Willock et al., 1998), while personal and social norms, personal and social
values, habits, expectations, and other factors have also been found to be involved in farmer
decision making (Perkin & Rehman, 1994; Casebow, 1981; Coughenour & Swanson, 1988).
The influences are also very context dependent; one’s attitudes and values are also quite
varied depending on the period of one’s life, and one’s social, economic, ecological, and
cultural environment (Caspi & Roberts, 2001).

The characteristics of the farm household and the structure of the farm are two
influences on farmer decision making previously described in research. The farm can at once
be considered a family business in which lifestyle and personal considerations interact
strongly with the business environment in which farmers make management decisions
(Collins 2004). Farmers juggle the demands of their immediate families, their family
traditions, peers, employees, and other agribusiness chain members’ expectations and goals in
their implementation of decisions. The social demographic history of the farmer and the wider
social milieu within which the farm and farmer are found can also play a role in decision
making. Farmers and farming families who have had multiple generations in the same
industry and/or on the same farmland can have established beliefs and patterns used to
manage their farms and those farmers also tend to be risk-averse (Morgan, et al., 1995).
Conversely, farmers exposed to constantly changing social influences may have difficulty

settling on one particular strategy for managing their farms (Gasson, et al., 1988; Ohlmer
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1998; Willock,et al., 1999a, b; [llukpitiya & Gopalakrishnan 2004). This difficulty is also
reflected in the influence of group dynamics on farmer managerial styles. Farmers perceived
as good people managers, or leaders amongst their colleagues, often are not the most
successful strategists when removed from group situations (Nuthall, 2006).

Recent research on farmers’ decision making abilities has clarified some of the role
that the psychological make-up of farmers plays in their decisions, particularly by using
correlations between psychological test results and conventional farming-oriented
questionnaires (Austin et al., 1998; Fairweather & Keating; 1994). These studies have
concluded that some aspects of the person’s psychology (for example, use of heuristics and
biases, personality traits, intelligence, coping inventories, and measures of psychological
distress) and of the environment are important antecedents of behaviour; lending support to a
transactional theory of behaviour. These studies have also cautiously stated that there may be
mediating factors between antecedents and outcomes (Deary et al., 1996; Willock et al.,
1998). However, other studies have indicated that the psychological make-up of farmers and
its influence on their decisions is best explained as a collection of individual characteristics
that is not easily categorized on personality scales (Morgan et al., 1995; Willock et al., 1998).

The farming industry is fraught with uncertainty and risk (Deary, Willock et al. 1997;
Lobao & Meyer 2001; Mitchell 2003; Ditto, Pizarro et al. 2006). Decisions made under these
conditions do not always follow expected lines, yet offer opportunity for creativity in problem
solving (Ondersteijn, Giesen et al. 2003, 2006). Improving the ability to deal with uncertain
information in a straightforward and uncomplicated way might improve the quality of farm
planning.

The wool industry globally has been declining for many years. This has resulted in
increased pressure on New Zealand farmers to diversify in the current farming environment
(Wood, 1999; Paul, Johnston et al. 2000; Carberry, Hochman et al. 2002; Statistics New

Zealand 2002; Beggs & Tangney 2003; No Author 2005; Alpermann 2006). There are
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additional pressures because of successes in other types of sheep farming enterprises, such as
sheep-meat and lamb production, and implicit comparisons with other farm enterprises,
especially dairying in the New Zealand agricultural system. Finally, with the current
downward trend comes an increase in farmer departures from the industry. With a concurrent
decreased entry into sheep farming and wool growing, there may be considerable, and
unrecoverable, loss of the skilled labour force and the long-term knowledge they hold.

This study focused on the strategic decision making aspects of the wool industry; what
the farmers believed were the main influences on their decision making, and how the
complicated environment they found themselves in affected how farmers made decisions on
the farm. It also explored how the sharing of information influenced farmers’ uptake and
belief in information sources. There is also the question of how traditional notions and
meanings of being a sheep and wool farmer may be changing and how decision making
approaches by farmers could be a part of that change. Finally, this research will discuss how
and if relationships with others in the supply chain can alleviate the decline or adapt to an
evolving knowledge system being used in the New Zealand sheep and wool farming context
(Boutonnet 1999a; Champion & Fearne 2001; de Moura 2002; Beth, Burt et al. 2003; Hult

2004; Gorton, Dumitrashko et al. 2006).

1.8 On-Farm Decisions (the modern farming ‘wilds’)

On a day to day basis, farmers make decisions at several levels including strategic (or
long-term highly complex decisions), tactical (medium term, more complex decisions), and
operational (short-term, uninvolved decisions) (Piech and Rehman 1993; Murray-Prior 1998;
Ohlmer 1998; Ohlmer, Olson et al. 1998; Illukpitiya and Gopalakrishnan 2004). Strategic
decisions are those which are a key to a firm’s or individual long-term success within an
industry, and differ from the tactical (day-to-day) and operational decisions. These decisions

are very much deliberate; that is, they include decisions that farmers take time to consciously
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engage with, over a reasonable time-span as there are significant consequences to these
choices (particularly the strategic ones). For each level of decision farmers may use different
techniques, or rely on different inputs including those from their own beliefs and experiences
and others’ ideas, before settling on an option (Fairweather and Keating 1994; Beedell and
Rehman 1999; Carberry, Hochman et al. 2002; Bergevoet, Ondersteijn et al. 2004).

Other members of various levels of the wool supply chain make different types of
decisions regularly. These may include where to purchase supplies, how much to pay for
them, how to process them, and at what price to sell those value-added supplies to buyers
(Sankaran & Luxton 2003; Lee 2004; Martin & Jagadish, 2005; Patterson, Martin et al. 2005;
Sahay, Gupta et al. 2006). They might also include who to trust for supplies and information,
who to share information with themselves, how to protect their business from competitors,
and how to capture a new market. These supply chain decisions can influence what decisions
other members of the supply chain make, even though they do not necessarily occur within
the same country, or continent, or under the same regulatory systems. In this case, they will
influence decisions of farmers that supply the wool to the global wool and textile industries
(Hirschl & Long 1993; Champion and Fearne 2001; Lobao & Meyer 2001; Beth, Burt et al.
2003; Bacarin, Medeiros et al. 2004; Farina, Gutman et al. 2005; Gorton, Dumitrashko et al.
2006).

In an important recent external development, the emphasis in European agricultural
policy has changed from maximizing production to the promotion of schemes concerned with
conservation of the rural environment (e.g., the EU set-aside scheme). This has led to
increased interest in the attitudes, psychology and decision-making processes of farmers
(Willock, Deary et al. 1999; Straete 2004). One reason for this interest is that detailed
understanding of the motivation of farmers is required to design and present policy initiatives
which both promote compliance and foster desirable social developments to support farmers

in rural areas. In addition to interest in farming at the policy level, perspectives from other
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disciplines such as sociology, economics and psychology can be used to derive insights in the
study of farmers and farming (Ohlmer, Olson et al. 1998; Willock, Deary et al. 1999).

The farm often comprises a family business in which lifestyle and personal
considerations interact strongly with management decisions (Collins 2004). The business
operates in an environment containing a large and unavoidable degree of uncertainty (for
example, with the weather, swings in the international economy and policy changes in
associated countries). Because of this combination of attributes the issue of how farmers react
to external pressures in general, rather than simply to policy changes, is a valuable area of
study (Ohlmer, Olson et al. 1998; Willock, Deary et al. 1999). Finally, despite considerable
interest in the topic, little is known about the actual nature of farmer decision making as it
occurs which makes the question of how such decision making unfolds in this increasingly

complex context an important one to ask.

1.9 The Emergence of the Thesis

This thesis emerged in a somewhat serendipitous way. While undertaking a literature
review for a grant application on an ecological foot-printing project to identify best practices
for instituting policies that would change farmers’ environmental decision making and
behaviours, a gap in the literature on studies directly examining farmer decision making using
social psychological approaches was identified. Further study revealed that there had been an
interest in uncovering more information on how farmers come to decisions (primarily to
discover why there had been poor uptake of farming aids such as farmer decision support
systems).

With that gap in mind, I set out to learn more about the decisions being made in the
context of wool growing, and sheep farming in New Zealand. Through the examination of
farm diaries and discussions with experts on the state of wool as an industry in New Zealand,

I realized that this realm is rich in history, and experience, and exhibited a wide assortment of
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decision and personal ‘contexts’ which suited research engagement at different ‘sites’ where
different dynamics, dilemmas, deliberations, and decisions might be productively explored.
Though the ecological foot-printing project is no longer in progress, the exploration of farmer
decision making in dynamic contexts and in consideration of their multi-leveled membership

in societies has just begun.

1.10 Summary and Thesis Description
This study focuses on the fundamental examination of decision making by individuals
(alone and in groups), and the influences (from near and afar) on those individuals.
Two main research questions arise; first, how do decision makers make decisions in
their everyday environments? This first objective has two specific areas of concern:
1. Do decision making processes vary as a result of uncertain and risky surroundings?
2. How do the influences of groups (i.e. supply chain members, social associations, or

families) affect decision makers?

And secondly, how is decision making learned and improved through experience and
contextual factors? These questions are explored using the two social psychological
approaches (the psychological and the social) deemed necessary because of the intricate
context of this research.

Chapter Two explores the context of the study in more detail. It explains how farmers
are situated in various groups that are both local and global, and explicit or implied. Chapter
Two additionally gives details on a socio-biological analogy that will be used later to help
clarify the complex relationships between individuals and groups when it comes to making
decisions that affect both in some way. Chapter Three presents a review of the literature in
social psychology, decision making, uncertainty, and globalization (as it applies to local
decision makers). Chapter three begins by describing some of the contribution that the ideas

of implied presences of others, perception and its’ two meanings, and the different social
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psychological approaches have made with regards to this study, and the decision field in
general. The fourth chapter explains the methods, followed by the methodological and
sampling details. The fifth and sixth chapters present the results firstly from farmer
interviews, followed by those respondents from various levels of the supply chains used for
wool products. The results are presented thematically by participant group (farmers, and
supply chain members), but also by two broad decisions strategies that emerged during the
coding process. The seventh chapter provides in depth analysis of three key decision
‘journeys’ that relate to the objectives of this project. The decision to remain in the industry,
choose a pathway for wool to market, and secure buyers and suppliers set up the context
through which social psychological processes move through the levels of the chain ‘society’,
and present similar decision scenarios among the members of the chain.

The detailed analysis is followed by a discussion (Chapter Eight) and conclusion
(Chapter Nine) which relate the results of this study to the literature, and suggest further areas
to consider in light of the findings. Chapter Eight concentrates on how the specific findings
expand the current models of naturalistic decision making, while Chapter Nine gives attention
to how this study can contribute to overall understandings of decision making, using analogies
from other fields to help understand social psychological phenomena, the applicability of this
study to other fields, and future research directions. A closing section noting limitations can
be found in Chapter Nine.

One final note of invitation comes from one of the farmers I interviewed for this
study; as I walked down the ramp from the wool shed after the interview he expressed, “Well,
you’ve caught me off-guard; I was not expecting a young, beautiful lass from America to
show any interest in how we grow wool.” To which I (curiously but not in an offended way)
replied, “Do you think it really matters where I am from?” To which he replied, “Yes, lass, I

reckon’ it’s the only thing that matters, where we’re from. Each and every one of us.”
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Chapter 2: The Context of the Problem and a Socio-Biological
Analogy (Supply Chains as Super-Organisms)

It never troubles the wolf how many the sheep may be.
-- Virgil (in Aeneid)

2.1 Introduction to the Context

The context of this study is complex, both historically and because it involves the
interaction between global and local processes. There are at least two points of context to
consider, that of the social context (both individuals and groups are making decisions while
interacting with each other) and that of the physical context (farmers on their farms, and
others in their supply chain locations around the world). To help clarify the complicated and
chaotic circumstances within which decision makers are acting, I will be adopting an analogy
from socio-biology. The multi-level selection analogy is a way of thinking about forces acting
in this global industry and the pressures on the actors therein. The framework also helps to
illustrate why actors in certain conditions seemingly give up their own interests to create well-
constructed cooperative structures, in a context that, at first sight, should result in the players
aggressively competing with each other.

This chapter describes the context of local farmer and supply chain members’ decision
making in terms of managing their industry with complicated supply and demand issues, and
market circumstances. It includes considerations of historical, economic, and cultural factors,
as well as influences of globalization on decision makers. Section 2.2 begins by examining
the decline in the wool industry over the last several decades and the struggles that ensued
therein. The same section also highlights some of the innovations that have contributed to
local farming successes in this global context. Section 2.3 highlights aspects of the supply
chain dynamics that managers navigate, including describing the types of supply chains

traditionally used in the wool industry, and differentiating between functional and innovative

18



products. Section 2.4 describes the individual and group environments present in the wool
supply chains with special attention to the sphere of social psychological interactions.

Beginning in Section 2.5, this chapter also explores the socio-biological analogy that
will be used to help explain how the different decision making units existing in the wool
industry are ‘constructed’ to act in dissimilar ways. Finally, social dilemmas are defined, and
discussed as they apply in the supply chain situation in Section 2.6.

These explorations are intended to provide a broad understanding of the multiple
factors that could impact farmer and supply chain member decision making, as well as
demonstrating how interconnected those actors might be. Furthermore, this understanding is
an essential prerequisite for exploring the complex set of constraints, opportunities, and
dilemmas farmers face in their everyday lives while working to sustain their lifestyles and
livelihoods. More generally, this approach aims to provide at least one framework for
situating human decision making in a naturalistic context that extends beyond immediate

social interactions through, ultimately, to the global scale.

2.2 Wool Industry Decline

The New Zealand wool industry has been in decline for decades (Maddever & Marsh,
2003; Preston & Cooke, 2007). Both wool export volumes and real prices have declined over
time. For example, in 1969/70 New Zealand exported about 240,000 tonnes of wool (clean),
while for the year ended June 2002 it exported 151,000 tonnes and has continued to decline
each year thereafter (Ministry of Agriculture and Forestry New Zealand, 2008). While returns
do fluctuate on a year by year basis, the long-term trend over the few decades has been for
returns from wool to decline, primarily as a result of competition from synthetic and other
fibres, and due to higher costs associated with sheep farming and wool growing (Scobie &

Jacobsen, 1992).
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Subsequent to the changes in the 1980’s, the wool industry in New Zealand has
existed in what is known as a near-perfect competitive market. Perfect competition exists
when there are a very large number of small companies trading in the same or very similar
commodities or services, and none of whom can affect the price by increasing output or
restricting it (Chamberlain, 1935; Stigler, 1957). In addition, the entrepreneurs have perfect
knowledge about costs and prices across the market. Everyone knows the state of everyone
else's costing and has perfect information on the likes and dislikes of buyers. Finally, there are
no barriers to entry into the market. Once the government subsidies were removed, the New
Zealand system became a near-perfect competitive system, with some minor boundaries; there
were recent increases in branding, niche’s emerging and, the need to contend without ‘perfect
knowledge’ (partly since there are no longer government subsidies tied to the system). The
change in the system over the years and the near-perfect state allow for an interesting site to
study the perceived control over the farm’s financial and other performances.

The decline in the wool industry is not just as a result of changing conditions in the
industry; it also parallels a growth in the dairy sector. Overall, total sheep numbers are
estimated to have decreased 11.2 per cent from 43 million head in 2007 to 34.2 million in
June 2008 (Statistics New Zealand, 2009). These were driven by decreases across all regions -
the largest occurring in Marlborough-Canterbury (-18.2%) (Statistics New Zealand, 2009).
Negative sentiment about the profitability and the future of the sheep industry were combined
with dry conditions over much of the country and attractive alternative land uses. These
factors, combined, produced one of the largest exits of farmers from the industry lowering
sheep numbers to levels not seen since at least 1950 (Meat & Wool New Zealand, 2008).

Sheep farming and wool growing, once an industry of high-esteem and value in New
Zealand society, is now an industry troubled with negative media coverage, disagreement, and
a mass departure of skilled workers to other, more lucrative industries (Meijer, 1996; Rhodes,

Willis, Smith & McCann, 2003). Additionally, once-rich pastoral land has been widely
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modified for dairy support, forestry and cropping (Dexcel, 2003; Rhodes,Willis, Smith &
McCann, 2003).

There are, however, innovations in the industry that have allowed some farms to
remain viable, even highly profitable during the challenging meat and wool farming years,
and with added pressures from successful conversion to dairy and dairy support looming.
Examples (where the farmers have indeed pursued niches) include grower-driven cooperative
supply chains, grower-driven contract negotiation, scientific research into highly specified
and sought-after commodities provided by the sheep and wool industry, the diversification of
wool product markets, and ‘green’ end-uses of wool-based products (Andrew, Forgie,
Nielsen, Hodgson, Reid, & McDonald, 2005). These innovations may have come about
through non-traditional means (i.e., some being farmer-led) along with market driven
pressures from firms along the chain. Both the entrepreneurship and innovations of farmers
themselves, in addition to those proffered by organized research and development firms have

contributed to some of the flourishing initiatives.

2.3 The Complexity of the Wool Supply Chain

Traditionally, wool was sold by auction, but there has been a steady decline in the
proportion of wool sold this way (Beggs & Tangney, 2003). Many farmers now choose to sell
wool directly to private buyers and end-users. It is also claimed that farmers are keen to
develop relationships directly with processors so that they can receive information from end-
users, adjust their wool specifications to market requirements and thus increase their wool’s
value (Wool Equities Limited, 2005).

Unfortunately, the long and complex traditional supply chain makes it difficult for
farmers to interpret market signals accurately and rapidly, especially those signals from the

consumer (Ertek & Griffin, 2002; Patterson, et al., 2005). Additionally, it may be important
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for New Zealand growers to be aware of, and adapt quickly to, policy changes in different
countries for importing agricultural products.

Access to world markets for wool fibres is vital for New Zealand farmers for three
main reasons (among many more). The first is that the domestic market for wool and sheep
products is too small to absorb the current volume of production. Second, wool growing has a
rich history in New Zealand and contributes to the “Clean and Green” identity of New
Zealand on world consumable product markets, textile markets, and more recently in the
tourism markets (Bell, 1996; Dew, 1999; Coyle & Fairweather, 2005; Tucker, 2007). Third,
access to world markets for wool fibres helps farmers to be alert to new trends, thus
positioning themselves for a sustainable future in the industry. Though it has been unclear
what has driven changes in the relationships among farmers and their supply chain links, it is
useful to explore to what extent effects at the market end of the chain, and other groups or
entities along the pathway, provide feedback to the growers and how that influences their on-
farm decisions.

One definition of a supply chain is "a group of semi-independent organizations, each
with their own specialized capabilities, which collaborate in ever-changing constellations to
serve one or more markets in order to achieve some business goal specific to that
collaboration" (Akkermans, 2001, p.180). A farmer, or farming cooperative, is just one of
many organizations along a chain. In the case of wool, the farm entity is the second entity,
coming after farm input supplies (i.e., drenches, fertilizers), and thus one of the furthest
removed from the final end-user. Often, entities within the chain may seek to maximize their
revenue within their sphere of interest and thus compete fiercely with other entities at the
same stage in the flow of raw material to finished product, but otherwise may have little or no
knowledge or interest in the remaining players in the supply chain (Min, 2001).

Variations on pathways through supply chains exist but, in general, there are two

different types of supply chains; cooperative chains (where costs, risks, information, and
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decisions are shared amongst all entities involved, and the chain works as a single unit to
fulfil its goals), and opportunistic supply chains (which form on a short-term basis to meet
supply and demand using the idle capacities of numerous qualified entities in order to seize a
quick market opportunity, and little or no attention is given to information sharing, long-term
outcomes, or the survival of entities above or below in the same chain) (Hicks, Earl, &
McGovern, 1999; Chandra & Kumar, 2000; Martin & Shadbolt, 2000).

Supply chains also have varied mechanisms of governance. For example, Gereffi,
Humphrey, & Sturgeon (2005) described five types of global value chain control;
hierarchical, captive, relational, modular, and market - which range from high to low levels of
explicit coordination and power asymmetry. They conclude that in a global value chain, focus
needs to be on the nature and content of the inter-firm linkages, and the power that regulates
value chain coordination, mainly between buyers and the first few tiers of suppliers in order to
be effective (Gereffi, Humphrey & Sturgeon, 2005). However, it is important not to ignore the
actors at both ends of the value chain since at the upstream end, raw material and equipment
suppliers can exercise a great deal of power, while, at the downstream end, highly
knowledgeable consumers can play a major role in determining the attributes and innovative
trajectory of the products and services that global value chains generate (Porter, 1980; Gereffi,
Humphrey & Sturgeon, 2005). “Consumer culture, whether it emerges from the home, street,
school, or park, can subvert the original intention of producers by altering and ascribing
meaning to products in ways that designers and marketers never intended” (Gereffi,
Humphrey & Sturgeon, 2005, p.98). It is for this reason that the nature of information flows
along the chain may be vital to ensuring the ends of the chains clearly communicate what
supply and demand exist for a product (Porter, 1980).

Finally, supply chains often follow distinct strategies ranging from the most basic,
‘low-cost,” to an intermediate ‘differentiated’ strategy, and to advanced systems, focusing on

a particular buyer group, segment of the product line, or geographic market (Porter, 1980).
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Each of the three generic strategies involve risk, and each may have been established in order
to build defences against the competitive forces firms encounter. Firms have discovered
many different approaches that earn superior return on investments, and the best strategy for
any given firm may involve a unique construction reflecting specific circumstances (Porter,
1980). Firms that can align strategies along the chain they are in, might ease their
vulnerability to competition. Strategy involves forming beliefs about what opponents and
interacting agents will do in given circumstances, and then behaving in a way that achieves
the goals of the individual or business entity that calculated opponents’ original beliefs.
Strategic behaviours are the manifestations of supply chain behaviours that are achievable
under each specific context dictated by the wider environment. Sometimes the beliefs supply
chain entities form can prove easy to categorize based on identities (i.e., ‘brands’) portrayed
or marketed by other interacting agents. However, context again plays a major role in the
wool supply chain in dictating how companies use identities to move their agendas forward.
Because identities and thus the resulting strategic approaches are so pliable in the global
arena, there are vast challenges to strategizing and positioning among the chain, resulting in
power struggles between levels and within levels as will be highlighted in the following
results section.

The two generic types of chains described earlier illustrate two particular group
behaviour scenarios. In a competitive chain, groups may compete with each other for the
attention of an end-user or market for their products while also competing internally for
survival within that group. In a cooperative chain, a group’s goal is to work together (without
competing internally) to potentially overcome another group (if any) with a similar or the
same product to sell in a market, while additionally sharing risks and responsibilities (see

Figure 2.1 below).
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Figure 2.1 Structures of Cooperative and Competitive Supply Chains
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In compettive chams, multiple entities exst at each stage of product development and compete
for upstrearn and downstrearn usiness. In cooperative chane, all entities are aligned and there
may be fewer entities with rore processes being integrated within mdividual firms.

The situation of competing supply chains is analogous to multi-level selection in the
biological world as described by Wilson (1995) (see Chapter Two: The Context of the
Problem and A Socio-Biological Analogy, Section 2.5 below), where competing groups can
increase their fitness through behavioural adaptations which may be costly to an individual,
especially in the short-run, but, overall, work to ensure group fitness — and consequently,
individual fitness - or functions are improved in the long term. The conditions under which
cooperation can ‘evolve’ (e.g., Axelrod, 1983; Crawford & Salmon, 2004), it is suggested,
can be used, through analysis and reflection, to understand the emergence of various supply
chain forms and how they are underpinned by particular approaches to decision making. Of
course, it is also possible that the analogy ‘fails’ at various points as an explanation of

decision making and consequent supply chain formation.
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An additional complication in coordinating supply chains is ensuring the right kind of
chain is used for the type of product involved (Fisher, 1997). Functional products include the
staples that people buy in a wide range of retail outlets, such as grocery stores and gas
stations. Since these products satisfy basic unchanging needs, they have stable, predictable
demand and long life cycles. But their stability invites competition, which often leads to low
profit margins, and supply chains with many firms at each stage of the processing to choose
from (Fisher, 1997).

Innovative products differ from the functional staples in that these products introduce
an additional or novel reason for customers to buy them; the success of these products also
depends on consumers changing some aspect of their values or lifestyle (perhaps upgrading
from a staple product they have purchased for years) (Fisher, 1997). Although innovation can
enable a company to achieve higher profit margins, the very newness of innovative products
makes demand for them unpredictable. In addition, the product’s life cycle is generally short
because, as imitators erode the competitive advantage that innovative products enjoy,
companies are forced to introduce a steady stream of newer innovations. The short life cycles
and the great variety characteristic of these products increase their fickleness (Fisher, 1997).
Supply chains have both a physical function (manufacturing, moving and storing products at
various stages of readiness), and a market mediation function (whose purpose, or ‘adaptive
function’ in evolutionary terms, is ensuring that the variety of products reaching the
marketplace matches what consumers want to buy), and there are many costs associated with
both functions (Fisher, 1997).

For staple products, less money needs to be spent on the market mediation function,
thus, more can be spent on ensuring the physical aspects of the chain are efficient and
effective (Fisher,1997). For these chains, it makes sense to use a coordinated structure and

lock into agreements which benefit everyone involved in the chain. Information sharing along
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this chain is important to ensure that suppliers, manufacturers, and retailers meet predictable
demands at the lowest costs (Porter, 1980; Fisher, 1997).

For innovative products, however, a vastly different approach needs to be taken in
order to ensure early sales are captured, and in order to respond to uncertain market demands
(Fisher, 1997). Suppliers are likely to be chosen for their speed and flexibility, not
necessarily for their costs or long-term commitment. Other areas that supply chains for
innovative products can improve include finding new sources of data to predict demand, or
having different products share common components, and by reducing lead times and
increasing the chains’ flexibility (Fisher, 1997).

How do these types of chains manifest in the wool industry? Staple products in the
wool market can include textiles like carpets, apparel, and insulation (among others). Recent
innovative products include things like producing a very specific type of felt for tennis balls,
concentrating solely on lamb’s wool for baby apparel, or merino for fine and functional
garments (with adapting characteristics like non-wrinkle easy-care suits and shirts, or wicking
capabilities and self-heating mechanisms for athletic outerwear), and wool imbedded with
technologies for protective clothing, and insect resistant textiles (AgResearch, 2009;
Australian Wool Innovations Ltd., 2009).

Choosing the ideal supply chain strategy is very important for companies in order to
match supply and demand, and to allocate resources within the chain appropriately. Choosing
an appropriate chain is also important to ensure investments in chain responsiveness (for
innovative products) or chain efficiency (for functional products) are rewarded (Fisher, 2007).
Mismatches of supply chains and product types can result in breakdowns such as failure to
capture markets, increases in expenses in managing the chain entities, and businesses folding.
More significantly for this study, the mismatches can result in unfavourable relationships
between the members of the chain, and clinging to erroneous measures of efficiency and

effectiveness in chains wrongly chosen for the products being delivered (Fisher, 2007). This
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has been evidenced in the New Zealand wool industry in arguments over culpability found in
articles in the media (see for example Agridata Ltd., 2009; Cronshaw, 2007; Sutton, 2001).
Finally, examining farmers and supply chain members’ perceptions of information
flows and decision responsibility among their supply chain, should provide insight into how
reasoning and decision making is affected by forces from within individuals, and between
individuals on an individual and group scale. Below, I will begin to describe the complexity
involved in simultaneous placement within these multiple groupings and levels — farmers and
supply chain members - and what the perception of groupings revealed about influences on

the farmers and firms’ decision making, reasoning and behaviours.

2.4 Individual and Group Environment of the Wool Industry

This section attempts to describe the context of the study in terms of the relationships
between people and groups in the supply chain as described in psychological literature.
Establishing how the groups and individuals (including growers) who negotiate the supply
chain and interact on a social psychological level, will contribute to clarifying the complexity
in the chain.

For any one member of the wool supply chain, influence over individual reasoning
and behaviours comes from four different social psychological sources; intra-individual
processes, inter-individual processes, intra-group processes, and inter-group processes. At one
and the same time, each farmer, wool broker, exporter, manufacturing agent, or retailer can be
considered a multi-level decision entity as they try to balance forces coming from within
themselves, with those coming extrinsically from and through the surrounding levels. The
individual decision maker has to balance their role as person, worker, and supply chain
member, complicating their decision making when these roles compete. For example, a
farmer may be the third generation of farmers on that particular farm (hence, the implied

presence of their father and grandfather may be at play), a father themselves and husband in a
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family, chairperson of a local farming representative board, one of several growers
contributing to a cooperative supply chain, and an entrepreneur holding several patents on
wool products.

Intra-individual forces include two broad categories; those of social cognition
(conscious and unconscious thought) and forces derived from social motivations (perceived or
real) (Tesser & Schwartz, 2003). Social cognition includes factors such as memory and
judgment (including heuristics and biases), knowledge accessibility and information
processing, and normative forces, expectancies and social comparison. Social motivations
include forces such as self-regulation and motivation, emotion and affect, attitudes and values,
and behaviour in the face of adversity (Smith & Semin, 2004).

Inter-individual forces similarly include social cognition components and social
motivation forces, but now acting on a level between individuals (also known as dyads)
(Smith & Semin, 2004). Social comparison, affect and emotion, and information processing
again play roles in determining how individuals are influenced by forces coming from other
than themselves (including mainly people and the media), but now additional forces
complicate decision-making and reasoning. For example, social structures and politics,
attribution errors, identity maintenance, and framing effects may influence what individuals
perceive as logical reasoning on their part. There is also the context to consider in this case as
individuals, and interacting dyads, are situated within a social network containing embedded
agents (those that regularly monitor and adapt to their surroundings) and third party sources
(Gilovich, 1987; Smith & Semin, 2004, Smith and Collins, 2009).

Finally, intra-group, and between group forces point to further complexity in
individual attempts to reason and explain why they have chosen certain paths or options
(Brown, 1999; Kerr, Horowitz, & Park, 2001). Here, aspects of globalization media and
discourse, embeddedness, social representations, the desire for maintaining identity, and

forces of dually existing in the business world and in a personal world have affected the
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explanation of seemingly maladaptive behaviours for survival in a multi-level system (Brown,

1999; Abrams & Hogg, 2001; Kerr & Park, 2001; Garcia-Pont, Canales, Noboa, 2009). Please

see Figure 2.2 below for an explanation of how these intrinsic and extrinsic forces operate.

Figure 2.2 The Combination of Forces Influencing Individual Decision Making

Some Interpersonal and Group
Related Forces (Extrinsic): social
structures and politics, information
sharing, framing, social comparison,
identity, social representation,
categorization, social motivations,
echoes of historic events, cohesion,
hierarchy and status, risk
management, family traditions

Some Intrapersonal (Intrinsic)
Forces: emotions, mood, cognitive
dissonance, risk aversion, familiarity
and pattern recognition, kinship, need
for cognition, attitude accessibility,
memory, motivation, self-concept,
decision making mechanisms,
leaming, place attachment

Figure 2.2: A combination of forces influencing individual decision making:
Individuals are influenced by both intrinsic (those coming from within oneself) and
extrinsic forces (those coming from without but acting on an individual).

In choosing to examine the units of analysis as both individuals and groups in this
study, the sociological and psychological factors are complicated by the need to maintain
separation between levels of analysis when describing influences on decision making, while
recognizing that without the different levels forming part of the explanation it would be

difficult to account for the logic and decision-making that they describe.

2.5 The Use of Analogy in the Social Sciences

Analogy is a very important psychological process involved in creative thought and
reasoning, and has been the focus of intense investigation resulting in a number of detailed
models of the cognitive processes involved in analogical reasoning (see for example,

Achinstein, 1964; Forbus, Gentner, & Law, 1995; Holyoak & Thagard, 1989, 1994).
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Accounts of analogy distinguish between two components of an analogy; the target and the
base (Dunbar, 2001). The target is the concept or problem that the researcher is attempting to
solve or explain. The base is another piece of knowledge that the researcher uses to
understand the target, or explain the target to others. What the researcher does when he or she
makes an analogy is to map features of the base onto features of the target. By mapping the
features of the base onto the target new features of the target may be discovered, or the
features of the target can be rearranged so that a new concept emerges. Furthermore, the
researcher can use the analogy to highlight a specific feature of the target for other people
(Dunbar, 2001).

The view of analogy in the philosophy of science, and the creativity literature has been
that when a researcher makes an analogy it is (a) usually from a very different domain or
field, (b) the role of analogy could be to restructure the current state of knowledge in the field,
and (c) even though the most detailed analogies can work to give insight in developing logical
consequences of a set of given empirical assumptions, the analogy is not sufficient for the
purpose of generating additional plausible assumptions(Achinstein, 1964; Boden, 1993;
Dunbar, 2001; Koestler, 1964). A proposed analogy provides important guides for the
development of theories, but must be understood in the light of this fact (Achinstein, 1964).

In the case of the current study, the analogy I use comes from quite a different field
(socio-biology), and acts as a base in order to help understand how and why the decision
making strategies of farmers (the target), in the New Zealand wool supply chain happen, and
how that decision making is affected by the dynamic context, and the influences of groups.
The analogy offers a restructure of the current state of knowledge for farmer decision making
since that decision making has primarily examined through other means (see Section 1.2). The

analogy does not seek to be prescriptive.
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2.6 Evolutionary Social Behaviour Models

Darwin’s’ theory of evolutionary natural selection is an attempt to explain how species
become endowed with the functional design required to survive and reproduce in their
environments (Sober, 1995). Similarly, humans come to organize their behaviour to achieve
various goals in their everyday lives. There are similarities between units of action (by this I
mean gene, cell, organism, group or population) in the biological description of the
mechanisms involved in surviving as an individual among a group or an entire species. These
include possessing the ability to adapt, and having function, and, in design terms at least,
intention, and purpose. These abilities are also applicable to the ‘mechanisms’ involved in
surviving within and among groups (Wilson, 1995). Some social scientists have described
culture, and society as “super-organisms” in which individuals are like cells (Wilson, 1995).
Others have regarded large entities as collections of organisms without themselves having the
properties of organisms (Hamilton, 1963; Gould, 1982; Wright, 1994). The latter has been
criticised as a regression in the progress of human sciences since it implies that humans en
masse behave ‘automatically’ as programmed (Dawkins, 1982; Wilson, 1995).

The extent to which other entities and levels of organization in human social settings
(culture) affect individuals is of interest to social psychologists. In this way, processes
affecting individuals’ decision making (or other behaviours) might be found to be generated
from and transmitted through many levels of a system as it evolves, rather than processes
occurring as programmed and in response to an organized pathway for a ‘super-organism’.

There is an alternative to the ‘individualism’ used in explaining human behaviour.
The alternative, though, requires some explanation of biological units of adaptation, and the
evolution of altruistic or cooperative behaviours. In biological data, thought experiments and
models (see for example, Wilson, 2006), altruistic behaviours (such as sharing food with
unrelated others among a population or giving alert calls when predators are near) are seen as

costly to individual donors, while usually only benefiting the recipients. That cost equates to
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fewer offspring being produced by the altruistic donors because of the cost to themselves of
their behaviours, while more offspring are produced by recipients with an eventual outcome,
after a number of generations, of the altruistic behaviour decreasing in intensity and frequency
among generations until it is eventually made extinct (Cronk, 1994; Wynne-Edwards, 1986).

Multi-level Selection (MLS) theory (Michod, 1997; Wilson, 1997), however, explains
the evolution of altruism by considering the action of natural selection not on an individual
but on a group level. Consider, for example, an animal population made up of warring tribes.
This would entail two levels of selection - between groups and within groups. Within any one
tribe, altruistic behaviour (for example, giving up a portion of one’s gathered food to another)
would be deselected by the dominance of selfish behaviour (taking gathered food from others,
and keeping one’s cache to oneself). However, if altruistic behaviour increased the overall
fitness of the group, then the groups with the highest proportion of altruists (sharing food
amongst all members so the overall fitness of the group is better) would outperform the more
selfish ones (having only a small proportion of individuals within a group in prime physical
form). Under appropriate conditions, this alternative selection pressure could dominate the
disadvantage of altruism for the individual (McAndrew, 2002). Multi-level selection does not
only occur on these two levels, since animals may be a part of various groups - close family
group, extended family, tribe, etc.. It is possible to consider evolutionary selection as
happening on each level simultaneously (Wilson, 1997).

This explanation of altruism has some support from anthropological studies which
view groups of humans as adaptive units. According to Sober and Wilson, (2001, p.193) "the
concept of human groups as adaptive units may be supported not only by evolutionary theory
but by the bulk of empirical information on human social groups in all cultures around the
world." Humans have found themselves in situations of warring tribes, interpersonal
competition as well as intergroup competition (i.e., competing for promotions within a

company, while that company competes with other firms).
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Although the case for the existence of multi-level selection (MLS) is quite compelling,
this does not in itself provide evidence for MLS as an evolutionary mechanism for developing
altruism, which is only one of many behaviour patterns that could ‘evolve’ to increase the
survival fitness of groups. Multi-level selection may be supplemented or replaced by other
forms of intergroup interaction (e.g., 'social control') that are more evolutionarily stable
(Damuth & Heisler, 1988; Wilson, 1997). It therefore seems likely that a proper
understanding of the relationship between MLS and altruism requires consideration of other
mechanisms (Damuth & Heisler, 1988).

In any case, when human behaviour is measured against the dual standard of effects on
self and effects on others, it appears to show the full range of potential; that is, individuals
have sacrificed their lives, businesses, and values for the benefits of others, and they have
sacrificed the lives, businesses, and values of others for their own trivial gains. Viewed at the
sociological level, some human groups are so well coordinated that they invite comparison to
single entities (organisms, or cells), while others show all the disorganization of a school-yard
scuffle. How does the continuum of utility (benefit) that ensues survive over a purely
maximization-driven state (Wilson, 1995; Axelrod & Hamilton, 1981)?

When thinking about a person as a decision maker, social scientists imagine the
decision maker to be only working from an individual level. However, decision makers often
are embedded in several groups, and are affected by the intentions, functions, and goals of
those groups as well as their own personal drive. This may interfere with a decision maker
choosing to take an intuitive direction in their decision making, when the group (presently, or
implied) calls for a different approach (otherwise vice versa).

Species also have to adapt to their environments in order to survive (or migrate — an
adaptation in itself). Having the ability to adapt the decision making to suit the circumstances
is much like a species having the tools to solve their survival pressures; be it finding shelter,

food, escaping from prey, or procreating. In addition, the adaptability should be a process,
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much like curiosity in animals who approach something attractive, but also hold back,
ensuring an escape or ability to back-up when unsure. Being able to start down one decision
path yet still catalogue other options, and keep other decision paths open could be a solution
to some decision makers’ dilemmas.

One further complication for the decision makers in supply chains is whether to share
their decision making expertise, information, or experience with other members. An
advantage to the sharing would be the potential for reciprocation when needed, in addition to
building relationships and sharing risks and uncertainties. However, there are also
disadvantages to a seemingly helpful act; that is, competitive advantage as a business will
decrease if a company overexposes their information sources and knowledge base.
Information sharing is crucial to both offensive and defensive competitive moves in business
(Porter, 1980). In that way, members of the supply chain are in a social dilemma situation
(described below). The same can be said of the wool growers. There are, however, a few

nuances that need to be explained.

2.7 Social Dilemmas and Sharing Risks

A social dilemma is a situation in which one person/groups’ interests are at odds with
collective interests (Hardin, 1965). Such situations arise because people frequently attach
more value to their short-term self interests than to the long-term interests of others, the
group, organization, or society to which they belong. Dilemmas can be complicated by
interpersonal, group, and widespread societal inequities and cultural misunderstandings
(Dawes & Messick, 2000). Though, for example, a farmer’s wool itself is not a common
resource, the collective interest of New Zealand growers’ success in the global market could
rely on growers acting in a cooperative way to share the risks, uncertainties, and decisions

among them as a group. In this way, the context in which this study is situated can be thought
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of as a problem where the interest of a single farmer/business/supply chain may be at odds

with an overall wool market population, and an overall global business environment.

2.8 Where to from here?

This thesis seeks to clarify the differences between individuals and groups when
evaluating how decision making occurs within a human social system. However, the forces at
play that influence the decisions act at both the decision maker’s personal level, and on multi-
level playing fields with numerous entities. By contextualizing broader structural factors and
processes, focusing on aspects of history, economy, culture and society, and their relation to
individual decision makers among global supply chains, it is possible to add an additional
perspective to those found in previous models of decision making and explore decision
making with an eye to multiple level situations. Logic and reasoning previously have been
thought of as acting on an individual scale, yet their outcomes emerge at multiple levels in the
form of social behaviours and survival strategies seemingly at odds with survival of the
individual in the globalized world (or among a larger entity).

This study explores an example of a multiple level human system; that of the New
Zealand wool supply chains. It is in that context that influences on decision making may be
occurring beyond what the current understanding of individual decision making is. There may
be more than the ‘here and now’ and ‘local’ context to consider when players exist as singular
entities, dyads, and groups traversing not only geographical, but other boundaries. How does
that complicated context affect the emergence of decisions from either organic sources, or
more calculated reasoning? I seek to confirm or expand notions of decision theory through
this grounded study. The results are described using the MLS analogy to help clarify the
understanding of the ‘context’ in which decision making units exist.

Prior to exploring the results of this study, I will introduce the aspects of individual

decision making and group behaviours in more detail through a review of the literature. The
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subsequent two results chapters will describe the influences on decision making in detail, but
also set the stage for whether, and subsequently how and why, the forces have emerged and

what their future direction might be.
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Chapter 3: The Roots of Social Psychology, Perception, and
Decision Making Theory

It is a very sad thing that nowadays there is so little useless information.
-- Oscar Wilde

3.1 Introduction to the Literature Review

In this chapter I explore the foundations of decision making, and groundwork on
social psychological approaches to decision making in order to prepare for the analysis of my
participants’ narratives. I explore historical approaches to studying decision making
including rational analytical models, bounded rationality, and recognition primed decision
making, eventually leading towards newer directions including naturalistic decision making
and intuition. The idea that context and experience are of prime importance for decision
making research is also investigated in this review, especially for the case of uncertain,
complex and risky decisions. One final aspect considered in the review is how being
members of groups influences an individual’s decision making. Important considerations
from research on group cooperativity include information sharing, trust and suspicion, and
positioning oneself amongst the group’s hierarchy. Recent experimental studies have shed

some light on strategic information sharing in group decision making scenarios.

3.2 The Approach to this Study

Social psychology is the branch of psychology which is particularly concerned with
the nature and form of social interaction and how people come to influence each others’
behaviour; that is, it explores how both social and mental processes determine action. Its
focus of interest is on the social nature of each individual person (Allport, 1953). This

definition was furthered by Allport (1968, p.3) as
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“an attempt to understand and explain how the thought, feeling, and behaviour

of individuals are influenced by the actual, imagined, or implied presence of

others. The term “implied presence” refers to the many activities the

individual carries out because of his position (role) in a complex social

structure and because of his [or her] membership in a cultural group.”

(Emphasis in original)

This “presence of others” has been understood from a range of perspectives, each of
which endures in modern social psychology. The first perspective involves the question of
how to define social reality. Secondly, the nature of the individual is often contentiously
debated, and finally, efforts are made to explain the links between individual existence and
the social world (Nash & Calonico, 1996). The real, implied, or imagined presence of others,
is one of the most prominently examined features in cognitive schools; that is, having an
audience, or co-participants, affects individual behaviours (sometimes in positive, sometimes
in negative ways) (Guerin, 1993). Finally, by including the implied and imaginary presence of
others in his definition, Allport (1968) suggests that people feel the effects of social influence
even when there are no other people physically present.

There has been much debate on the historical basis of social psychology as a research
field (see for example, Farr, 1978, 1985a, b, 1987). At least five different perspectives of
social psychology arose from these debates; ranging from those that were mostly
psychologically-based to the more “social”’; they included psychoanalysis, behaviourism,
cognitivism, symbolic interactionism, and social construction. Whether singular or collective
behaviours are being studied, in any particular situation it is difficult to determine how much
weight should be given to the social, the psychological, and the interaction between the two
when unravelling research results (Farr, 1987). It is, nevertheless, important to ensure that the
assumptions one makes about human nature are made clear in a social psychological study
(Farr, 1996).

Social psychologists can approach the study of individuals in two ways; examining

how the thoughts, feelings, and behaviours of the individual are influenced by other people in

an immediate social situation, or by examining how interactions and exchanges affect the
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behaviour of a group. One difference between these two approaches is in the chosen unit of
analysis. A unit of analysis is the major entity that is examined in a particular study, for
example an individual, group, artefact, geographical unit, or social interaction (Trochim,
2006). In this study the unit of analysis has three parts; the decision that is being made, the
influences on that decision, and the person/people making that decision. These units are
considered both individually and holistically in order to avoid making ecological (the spurious
inference of individual characteristics from group-level characteristics) and exception
fallacies (reaching a group conclusion on the basis of exceptional cases) (Robinson, 1950).

In psychological social psychology, researchers pay primary attention to the bearing of
thought processes and personality characteristics of individuals, and how these features
change across one’s life-cycle. The closed, stereotypic thinking of authoritarians, for instance,
makes them more likely to be prejudiced and to join extreme right-wing political groups
(Kearl & Gordon, 1992). Conversely, sociological social psychologists are more interested in
understanding the relationships between group structures and processes (classifying groups
much like psychologists classify selves as the first step toward predicting their activities).
Sociological social psychologists are inclined to give greater attention to the social settings
and individuals' roles contained by that setting (Kearl & Gordon, 1992; Farr, 1996).
Psychological social psychologists focus on the self and its inner workings as a baseline,
while sociologists' attention is first and foremost directed toward human connections and the
social space thus created (Farr, 1996). Sociological social psychologists are concerned with a
variety of demographic, social, and cultural issues in terms of human social interaction (Farr,
1996). In this way it is an exploration of how non-local, even global, forces are perpetuated
from group to group and generation to generation. Examples of areas of study include the
family, addressing issues such as marriage, divorce, child-rearing, and domestic abuse, the
ways these things are defined in different cultures and times, and their effect on both

individuals and institutions (Harrod & Diamond-Welch, 2007). Large social organizations
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such as businesses and governments, social movements, and political protests may also be
examined in order to uncover their effects on individual decisions and opportunities.

In both cases, connectedness with others is a commanding personal drive, and the
bonds produced comprise the social psychological fabric of relationships. The strength of this
social fabric is determined by the array and quality of connections individuals and groups
(both large and small) have with each other. In social psychological studies it is often difficult
to decide which environment (that of the inner self, or the projected outer one), should be
emphasized in the analysis. Often, the dilemma can be solved by selecting which decision
making unit to follow.

A decision making unit is one or more individuals involved in a decision who share
the same objectives and risks in making the decision (Cottam, 2004). For example, the
members of a household are often a decision making unit with regard to which television
show to watch. In the case of this study, decision making units can include but are not limited
to, the solitary farmer, the farmer and their family (close, extended, implied), an employee of
a supply chain entity, or the entire membership of a chain.

When taking a psychological approach, the measurable units include those thoughts,
feelings, and behaviours of individuals as affected by others (real, implied, or imagined)
(Allport, 1985). However, the thoughts and feelings of individuals can only be studied
through the descriptions of the participants being studied (Rubin & Rubin, 1995). The
behaviours of individuals can be explained by complex interactions between invoked
cognitive states and the environment (social, ecological, economic, and cultural) (Klemke,
Hollinger, & Kline, 1980). For this study, the community of wool growers in New Zealand
was selected as a good starting point to explore the effects of the global forces on the local
decision makers. The psychological emphasis of this study will be on the individual processes

that lead into making strategic decisions.
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The sociological approach to socio-psychological research involves the study of
behaviours in groups and how groups’ interact (Stolte, Fine, & Cook, 2001), with the goal of
achieving a better understanding of how societies work. The measurable units in the case of
sociological social psychology can include observed patterns and information from collected
cases and experiences of individual human actors, social structures and organizations,
corporations, cultural objects, or social networks. Sociologically-inclined social
psychologists are more likely to examine how individuals' perceptions, belief systems,
moralities, identities, and behaviours are determined by their positions in social space
including the traditions of their principal socializations (Farr,1996), and the social history
intersecting their biographies (Kearl, 2006), such as growing up on a sheep farm or property
during a time of dairying success. Other influences might include a person’s role within the
institutional orders of religion, work, community, and family; the geographic context of their
childhoods, such as region of the country or the size of cities wherein they lived; and their
memberships in and relative identifications with various social groups, like national
representative bodies, or local rugby teams.

For this study, the socially-based socio-psychological units of interest included the
effects of the historic political events on New Zealand farmers, the farm family dynamics, the
role of farmers within supply chains and local farming groups, the roles of supply chain
members with respect to each other, and competitors, the information ‘age’ and the global
economic arena, and the comparative settings created by the media as perceived by farmers.

While it is an ambitious starting point, this study will be drawing on both
psychological and sociological approaches to social psychology in the investigation of farmer
and supply chain member decision making. The selection of this approach is based on the
assumption that decisions in this rich context (involvement in quite a volatile commodity
export industry) inevitably interact with and are influenced by a broad range of social, as well

as individual level, processes.
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3.3 Uncertainty, Risk, Complexity and Decision Making

Farmers in New Zealand have described themselves as working in uncertain times and
involved with risky business (see for example Basham, 2009a, b; Taylor, 2009; Stringleman,
2008). But, what exactly is uncertainty and how does it differ from complexity and risk? One
view is that uncertainty (in a Brunswikian sense) means functioning in an environment where
an organism cannot perceive with complete accuracy when and where their actions may not
be effective (Goldstein, 2007). It is the inability to forecast the correct value of a quantity of
interest and, also, something that is subject to change without notice (Schoemaker, 2007).
Complexityl is the quality or condition of having an involved or intricate structure, having
many variables that interact deeply (Dawes, Faust & Meehl, 1989). The difference between
uncertainty and complexity is that with accurate information and effective information
gathering, complex questions can be solved, whereas only probabilistic solutions for uncertain
problems can be obtained. Risk, on the other hand, can be viewed as one’s exposure to
hazards, peril, or mischance. In the context of this study, risk is the chance of commercial or
personal loss, specifically in the case of fortune, property or goods, and that which is accepted
in economic enterprise (Tversky & Kahneman, 1992, Tversky & Fox, 1995).

The difference between risk and uncertainty is that risk defines decision situations
where the probabilities are objective, such as flipping a coin or rolling a dice. Uncertain
situations are those in which probabilities are subjective (the decision maker can only estimate
outcome probabilities). Recently, decision researchers have purported that many of the
principles underlying decision making in risky situations can be applied directly to uncertain
situations (Tversky & Fox, 1995; Fox & Tversky, 1998; Wu & Gonzales, 1999), and that
decision makers who are able to manage risk would also be better able to deal with uncertain
situations (Wu, Zhang, & Gonzales, 2004). When decisions are being made in any setting,

there is concern over whether decision makers identify the uncertain or risky aspects of their

! While in some sense it might be applicable, | will not be adopting a complex systems theoretical framework in
this study.
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decision environments. The importance of this conclusion from the research for this study
may be uncovered from the participants’ pre-cognition of decision environments. If there is
no conscious pre-decision determination of uncertainty or risk (i.e., decisions are made in an
‘intuitive’ way), the distinction between these two terms might not be needed.

This study entails research into the decision making of individuals who are influenced
by other individuals, groups, the implied presence of others, and how global forces work their
way through businesses, cultures, and the media on their way to the individual decision
making unit. It is a study of how the individual’s reasoning and decisions, as they describe
them, are influenced by others, and at the same time, it is a study of how groups influence
each other within the supply chain. It is a study of how members of the supply chain deal
with uncertainty, risk, and complexity; on individual and group scales. Hence, both a
psychological and sociological approach to the dilemma is performed in describing the

results.

3.4 Decision Making in General

This section reviews current research directions in decision making theory. It
compares two approaches to decision making; rational-analytical processes which include
comparative evaluations that prescribe an optimal (or best) choice among a variety of options
(Carroll & Johnson, 1990), and the intuitive approach which regards decision making as non-
rational processes driven instead by the recognition (consciously or not) of a set of
circumstances (or environment) which suggests a strong particular feeling towards a solution
(hunch, rule of thumb, or gut feeling) (Gigerenzer, 2007).

Decision making is fundamentally about making choices between alternatives. Some
decisions are more complex than others, unfolding decision making as a multifaceted process
that can offer many possible approaches to reaching a decision. Many factors can influence

decision making, but individual perception at the most personal level is, in one sense, the
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primary influence (Merleau-Ponty, 2002). Perception is the medium through which
individuals approach sources and take in different types of information. The way a person lets
intuition and creativity influence their decision making strategy is likely to vary from person
to person. Each of these factors can also give rise to biases that form and influence our
decision making, and might well be the cause for human error in decision making (Nutt,
2002; Kahneman, Tversky & Slovic, 1982). This raises the point that the concept of
perception can have two, distinct, meanings.

Earlier definitions of perception described it as all those processes that give coherence
and unity to sensory input (Broadbent, 1958). Perception can be a synthesis or fusion of the
elements of sensation, but it can also be an awareness of the truth of something (Kahneman,
1973; Stout, 1899). The last sense is primarily esoteric and indicates a kind of unspoken,
intuitive insight. In essence, the concept of perception is extensive and begins with the
appreciation of the fact that what is perceived is not only determined by physical stimulation
but also depends on how that physical stimulation is received and categorized by a person
(Reber, 1993). Robbins calls it “a process by which individuals organize and interpret their
sensory impressions in order to give meaning to their environment” (Robbins, 1993, p.135).
Therefore, one could argue that people’s decision making is based upon their perception of
reality, and not on the objective fact of what reality is. This makes perception one of the
important factors in decision making.

Perception also comes into play in differentiating between psychological social
psychology approaches. Many cognitive psychologists would argue that the mind is a
representational device, that is, a system capable to be in a state that is about something else
(outside in the world) (Neisser, 1967; Chalmers, 1995). Dretske (1995), a supporter of such a
view, claims that the function of perception is to represent objects, properties, and facts. But,
there are difficulties with that notion; the representations themselves are thought to be merely

information about the world, and not directly measureable in any way (such as wavelengths of
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light representing images we see). Gibson (1977, 1979), by contrast, famously argued that the
environment actually provides what he termed “affordances,” which he defined as all "action
possibilities" dormant in the environment, objectively measurable and independent of an
individual's ability to recognize them, but always in relation to the actor and therefore
dependent on their capabilities. For instance, a set of steps which rises four feet high does not
afford the act of climbing if the actor is a crawling infant (Gibson, 1979). Following Gibson,
many scholars (i.e., Greeno, 1994; Snapp-Childs & Bingham, 2009) agreed that the function
of perception is to adapt organisms to their environment, rather than to construct a
representation of it.

Intuition is described as “‘a recognition-and-retrieval process, where large numbers of
behaviour patterns, based on experience, have been retained in a person’s long-term memory
and can be retrieved and combined as the situation requires ~ (Simon, 1987, p.57). Some
might consider intuition as ‘good guesses,” hunches, or hypotheses thrown up by the
unconscious (Gigerenzer, 2007). The unconscious mind may offer an overall ‘take’ on a
situation as an inkling or an image. “Behind the scenes, the ‘undermind’ may have integrated
into this tangible prompt a host of different considerations, including analogies to past
experiences and aspects of the present situation, of which the conscious mind may not have
even been aware” (Claxton, 2000, p.50). Intuition has been described as a mode of
understanding or knowing characterized as direct and immediate and occurring without
conscious thought or judgment (Fishbein, 1987; Greer, 1988). It is a response to subtle cues
and relationships apprehended implicitly and unconsciously. This hints at a number of
difficult but fascinating problems in the study of human behaviour when confronted with
complex situations (Reber, 1993). The unconscious intelligence is a term by which cognitive
science gives the unconscious mind a particularly valuable role, and confirms that there is

intelligent work going on “behind the scenes” (Fishbein, 1987; Gigerenzer, 2007).
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Having looked at perception and intuition, there may be good reason why researchers
are concerned with their common influence on decision making. Human error is a factor in
decision making, and decision making models and assistive technologies have been developed
that seek to eliminate it, by reducing errors in perception (i.e., by using intricate devices to
detect data) and reducing the chore (intuitive effort) of having to discover all possible
alternatives to a problem (by listing options instead of relying on an individual to catalogue
all possible selections) (Baxter & Bass, 1998). Still, human error is a cause for apprehension,
and much research has been done in the area of human bias and its effect (Rothwell, 2007).

Decision bias can be described as the concept of people making bad decisions because
of a predisposition to do so (Kruger & Dunning, 1999; Stanovich, 1999). This could be a
result of pre-existing conscious beliefs (Gilbert & Malone, 1995). The reasons can be many,
and often include inherited tendencies, like over-reliance on more readily available (or
apparently more reliable) data, inaccurate self-assessment, or inaccurate use of base rates
(Kahneman & Tversky, 1973; Tversky & Kahneman,1974; Larrick, Burson, & Soll, 2007).
The tendency not to take sample size into account and difficulty in reaching logical
conclusions are other examples (Klein, 1989). One final recently demonstrated partiality is
that people are even biased to think that they are less biased than others (Pronin, Lin, and
Ross, 2002).

Individuals also have a limit for processing data. Research indicates that, on average,
when an individual is working with more than approximately seven pieces of information, the
result will be information overload (Miller, 1956). This can result in lost information, and it is
reasonable to assume that in this situation the information that gets lost could be important. In
order to avoid the danger of information overload, decision makers often rely on judgmental
shortcuts, or heuristics, in decision making (Tversky & Kahneman, 1974; Hammond, Keeney,
& Raiffa, 1998; Gigerenzer, 2007). The following section describes, first, theories on how

decision making techniques are learned then, second it describes the rational analytical

47



approach to decision making, examines its strengths and weaknesses, then continues with an

explanation of the intuitive approach with special regard to heuristics.

3.5 A Review of Rational Decision Making

The rational decision maker makes consistent, value or goal-maximizing choices
within specified constraints (Simon, 1957, 1983; Evans & Over, 1996). These choices are
made following a multiple step rational decision making process. The main steps in the
rational decision making model are presented in Figure-3.1. First, the decision maker must
define the problem. Many poor decisions can be traced to the decision maker overlooking a
problem or defining the wrong problem. Once a decision maker has defined the problem, he
or she needs to identify the criteria that will be important in solving the problem. In this step,
the decision maker determines what is relevant in making the decision. This step brings the
decision maker’s interests, values, and similar personal preferences into the process, yet,
initially it may also be the case that the values, interests and personal preferences help define
whether something is a problem. Identifying criteria is important because what one person
thinks is relevant, another may not, making this step subjective. Importantly, any factors not
identified in this step are considered irrelevant to the decision maker. The criteria identified
are rarely all of equal importance, thus, the third step requires the decision maker to allocate
weights to the criteria in order to give them the correct priority in the decision. The fourth step
requires the decision maker to develop alternatives that could succeed in resolving the
problem. No attempt is made in this step to appraise these alternatives, only to list them. Once
the alternatives have been generated, the decision maker must critically evaluate the
alternatives. The strengths and weaknesses of each alternative become evident as they are
compared with the criteria and weights established in the second and third steps. The final

step in this model requires the decision maker to select the best alternative (Bazerman, 1994).
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This is done by evaluating each alternative against the weighted criteria and selecting the

alternative with the highest total scores (Simon, 1957, 1983).

Figure 3.1 Steps in a Rational-Analytical Decision Making Model (adapted from Simon,

1959, 1979; Doyle, 1999).
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Figure 3.1 Steps in a rational-analytical decision making model

According to rational theory, a decision maker should be able to make the best
decision if they had boundless information and time to consider all options. ‘Perfectly
rational decisions,” however, are not common.

The rational decision making model just described contains a number of assumptions.
These include problem clarity (i.e., the problem is clearly defined and unambiguous); the
decision maker has complete information, and they can also identify all possible options. In
addition, the decision maker can classify all the criteria, list all workable alternatives and
possible consequences of those alternatives, and the alternatives can be ranked and weighted
to reflect their importance. Moreover, the decision maker is aware of all possible
consequences, has clear preferences, and constant preferences over time, and no time or cost

constraints. Furthermore, in the case of rational decision making, it is assumed that the

49



decision maker goes for maximum payoff in each decision (Simon, 1955, 1956; Becker,
1962).

Do decision makers actually follow the rational model? Do they carefully assess
problems, identify all relevant criteria, use their creativity to identify all workable alternatives,
and painstakingly evaluate every alternative to find an optimizing choice? When decision
makers are faced with a simple problem with few alternative courses of action, and when the
cost of searching out and evaluating alternatives is low, the rational model provides a fairly
accurate description of the decision process (Arrow, 1989; Hammond, 1996). However, such
situations are the exception. Most decisions in the real world do not follow the rational model.
For instance, people are usually content to find an acceptable or reasonable solution to their
problem rather than the best possible one (Gigerenzer, 2007). As such, decision makers
generally make limited use of their creative problem solving skills, instead staying with
customary (and comfortable) patterns of behaviour (Keeney, 1994). Thus, the rational
decision making model often conflicts with descriptive accounts of how decision makers
really operate.

Much of the previous literature on farmer decision making attempted to understand
and model the process of decision making on farms by focussing on the behaviour of farmers,
rather than focussing on specific farming decision scenarios, and aspects of rural sociological
and psychological complexity (Bingswanger, 1980; Collins, 1985, Austin et al., 1998).
Farmer decision making as described in farm journals and in accounting records was aligned
with success in the farming business environment in terms of profit, outputs, and economic
indicators. The research was based on the assumption that farmer decisions can be modelled
purely in terms of the individual acting to maximize profits (utility) rather than exploring
alternative variables such as lifestyle, enjoyment, family tradition, challenge, and connection
to the outdoors and natural order (of which farmers have indicated great importance) (Gasson,

1973; Fairweather & Keating, 1994; Austin et al., 1996).
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Questions still arise as to what extent farmers use rational methods of decision
making, and whether in changing economic times or when exposed to media illustrating
successful trends in other businesses, farmers pay more heed to the utility of their decisions.
In the aforementioned types of psychological studies many responses that are incompatible
with normative considerations have been documented and studied (Hume, 1976) and the
suspicion arises that people are not just inaccurate or lack the skills for calculating
probabilities, but that they use an entirely different approach from that of economists and

mathematicians in their decision making (Keren & Tiegen, 2004).

3.6 Alternatives to the Rational Decision Model

The bounded rationality model differs from rational models in that not all relevant
information is assumed to be freely available to everyone. Instead, this decision making
framework assumes that most human decision making scenarios do come with some
constraints; like time, cost, knowledge, or resources (Simon, 1955; Gigerenzer, 2007). The
term ‘bounded’ can refer to limitations in the decision environment, such as information, but
it can also refer to limitations of the mind, such as limited memory. Simon (1955) argued that
no person exists who has complete knowledge, a genuinely stable system of preferences, and
unlimited computational skills for any given decision environment, thus there only exists
bounded rationality in human decision making. Rather than focus studies on what decisions
are made, studies needed to focus more on how decisions were made (Simon, 1981).
Understanding decision processing should then reflect the connections between cognitive
boundaries and the demands of decision tasks, and the connections between the human
information processing system and decision environments (Payne, 1982). Explorations of
bounded rationality in decision making then resulted in the discovery of patterns in decision
making that were reproducible in laboratory settings and in descriptive accounts of decisions

(Gigerenzer, 2007).
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Three different programs of study arose from the concept of bounded rationality; the
study of cognitive illusions, the study of optimization under constraints, and the study of
heuristics (Gigerenzer, 2007). The study of cognitive illusions arose to demonstrate that
people’s judgments do not actually follow the laws of probability or maximization. Cognitive
illusions are reproducible digressions from norms, which are interpreted as cognitive fallacies
that lend support to irrationality rather than rationality (Camerer, 1998; Gigerenzer, 2007).
The study of optimization under constraints (sometimes called sub-optimization or as-if
optimization studies) evolved by adding one or more constraints to a problem and studying
the decision process and outcomes with the aim of demonstrating how optimization results
(see for example Day,1963, Day & Cigno, 1978). These cases supported rational decision
making theory, although, examples of optimization under constraints have been explained
using heuristics and other forms of intuitive decision making (Conlisk, 1996; Shaffer &
McBeath, 2002).

Recognition primed decision making builds on the ability to recognize a given
situation as being similar to past experience. As new information is processed, the decision
maker will develop situational awareness incrementally (Endsley, 1997; Harwood, Barnett, &
Wickens, 1988; Zsambok, 1997). The working memory is then used to look into the future,
based on possible solutions. When a solution is found, it is selected. The cognitive process of
making a decision is incremental and intuitive. Recognition primed decision making uses the
concept known as ‘satisficing’ (Simon, 1957, 1983).

Recognition primed decision making is about choosing the first option that works, and
not about optimizing the outcome. This way of thinking is linked to the research of Simon
(1957), who identified a strategy for satisficing, which means developing options based on
experience and recognition before choosing the first option that satisfies the need for a
decision in a particular situation. Optimizing, which is the goal in the rational analytical

model, is difficult and takes a long time, while satisficing is more effective in realistic
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decision environments. Under appreciable time pressure, the use of satisficing is argued to be
(‘boundedly’) rational, and a form of optimization (Simon, 1983).

The recognition primed model works for highly experienced people in that they are
better able to assess a situation and judge it familiar, quickly choosing a solution that works,
rather than comparing options (Klein, 1998). Research has demonstrated that experienced
decision-makers concentrate on understanding the situation, whereas the inexperienced
decision maker tends to focus on the selection of the correct response (Cohen, 1993; Klein,
1998). Courses of action, in the case of experienced decision makers, are quickly evaluated by
imagining how they will be carried out, instead of by formal analysis and compa