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“They employ violence,
so that bloodshed follows bloodshed.
Therefore the land mourns,...

And also the fish of the sea disappear.”

Hosea 4, verses 2-3!

! From the New American Standard Version of the Bible.
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Synopsis

“Strategic planning is a leadership and management innovation that is likely to persist
because, unlike many other recent innovations, it accepts and builds on the nature of
political decision making. The raising and resolving of important issues is at the heart of

political decision making, just as it is at the heart of strategic planning.” [Bryson (1995)
p.20]

s Bryson (1995) points out, strategic planning is particularly useful for assisting
Aorganisations and communities to deal with change. This study was carried out at a
time of great change in South Africa, when a new fisheries policy was being formulated and
negotiated. The research describes an intervention with a group of fisheries managers,
scientists, fishing company directors and other key stakeholders, in planning for the future

management of the West Coast Rock Lobster fishery.

The primary objective of the study was to consider an integrated approach to group decision
support, incorporating a particular soft-OR approach, SODA!, together with multi-criteria
decision analysis (MCDA). An integration of these two approaches has recently been
suggested by researchers, for several reasons. Firstly, different phases of an intervention
usually involve different tasks. Secondly, mixing methodologies will enable different aspects

of the problem to be modelled and analysed.

SODA was used at the outset, for divergent exploration and structuring of the problems
surrounding the development of an operational management procedure (OMP) for the
fishery, including more subjective and qualitative information. Several stakeholder groups
opposed the idea of an OMP in the form in which it was proposed. The emphasis at the early
stages of the intervention was on engendering a strategic thought process. During this
process, the broader aspects of the fishery, and problem issues impacting on management

decisions, were considered. A few areas of concern which arose, and were explored, are:

! Strategic Options Development and Analysis

it



1. the poaching problem,
2. allocation of access rights to previously disadvantaged communities (under the
government’s Reconstruction and Development Programme (RDP)),

3. the need to include qualitative information in decisions.

Our intention was to use the SODA model as input into a ‘decision conference’, where
MCDA could provide further structuring of values and preferences, as well as assisting with
the evaluation and negotiation of alternative OMP’s. In this way, the judgements between

conflicting objectives could be made explicit.

Key issues in fisheries management

Fisheries management is, at the best of times, a complex task. Managers continually wrestle
with uncertainty and multiple conflicting objectives. Whilst ensuring the continued
preservation of fish stocks and their environment, fisheries managers need to embrace the
economic and social implications of their decisions. Fisheries management in the past has
generally been preoccupied with biological objectives, with little explicit regard for
economic and social factors, or input from other disciplines. Several researchers have
proposed MCDA as a means to dealing with the conflicting objectives in fisheries
management decisions. Their proposals have generally been met with criticism, mainly on
the grounds of the complex dynamics of the decision process, requiring negotiation and

bargaining.

Past research in decision analysis has often assumed as it’s starting point a semi- or well-
structured problem. In practice however, organisational decision makers frequently disagree
on the formulation of problems, and consequently also on appropriate solutions, or the
methodologies to be used in developing solutions. Soft-OR methods, like SODA, were
developed by OR consultants for this very reason; to help clients to make more sense of the

ill-structured, and often subjective, decision problems encountered.




The SODA approach

Ten participants were interviewed using the cognitive mapping technique, to articulate and
structure problem issues which they were concerned about. In phase two, a strategic
workshop was held, in which the merged SODA model was explored and updated through

negotiation.

The underlying philosophy of SODA is that in ill-structured problems, each person has an
idiosyncratic perspective of the problem, and that by bringing together different perspectives,
a richer problem definition is formed. Sharing of information is often neglected in
organisational decision-making. Competing proposals are frequently put forward without
much explanation of the thought processes by which they were arrived at. By incorporating
multiple perspectives in the prdblem definition, individuals often shift their views towards a
broader, shared understanding as they ‘re-interpret their world’. Inclusion of all perspectives
also encourages creativity and innovation, and challenges decision makers to think beyond

the repetitive thought patterns associated with heuristics and biases.

The primary emphasis in SODA is on facilitating consensus through negotiation. SODA
concentrates not only on the problem issues themselves, but also on facilitating a negotiation
process. For this reason, the SODA approach was developed through careful consideration of
the organisational politics and psychological factors which influence not only each

individual’s perspective, but also how they communicate their perspectives to the rest of the

group.

Integrating SODA and MCDA

Translating the SODA map into an MCDA model was no simple task. Value Focused
Thinking (VFT) eased the transition and assisted in interpreting the SODA model within an
MCDA framework. In particular, VFT proved inva.luable for bounding the decision context.
The exploratory nature of the SODA process had led to an extremely broad formulation of
the conundrum. Using concepts from Keeney’s (1992) VFT, the problem was reformulated in

terms of the effective operation of the West Coast Rock Lobster Working Group
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(WCRLWG), the working group responsible for scientific advice relating to the fishery. A
set of fundamental objectives was identified as a guiding principle for future WCRLWG
decisions. Surprisingly, there was significant consensus on this set of objectives. This offers
potential for future work; in particular, to consider ways of improving decision-making in the

WCRLWG, by generating alternatives and decision opportunities using VFT.

The fact that VFT proved useful in the intervention is not surprising, given the significant
contribution it has made to problem structuring in MCDA. However, several similarities
between SODA and VFT were identified, which give some clues as to why VFT was useful

in translating the SODA model.

Due to the tight deadline for the implementation of the OMP, we were unable to carry out a
decision conference. However, a paper exercise was conducted to simulate a decision
conference. This exercise showed how the problem structuring phase prior to that point could
inform the construction of an operational MCDA model. The eventual MCDA model covered
a small section of the original problem explored in SODA. It’s focus was on the evaluation of
various OMP alternatives. However, it is clear that insights iﬁ the SODA model should
provide a back-drop, and be borne in mind in evaluating alternatives in a decision

conference.

Conclusions and recommendations

Many researchers have emphasised the need for negotiation and bargaining in fisheries
management. We found that SODA and MCDA provided an effective framework for
structured negotiation. The intervention facilitated an intensive exchange of information;
often a prerequisite for successful negotiations. A great deal of qualitative information was
brought to bear on the OMP decision in a structured and meaningful way. In practice,
negotiators often conceal their thoughts and strategies, for tactical reasons. It was our
experience, that SODA brought the issues into the open, and by so doing, encouraged a

learning process.

Even though consensus on many issues was not attainable, an important benefit was that the

intervention engendered participation and transparency. Participants appreciated the fact that
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their views were considered and incorporated in the analysis. As a result, SODA was

particularly effective in securing participation and commitment to the intervention process.

There is much scope for future research on the integration of soft-OR and MCDA methods.
SODA and MCDA stem from significantly different philosophies of providing help in
management science consulting. Future research needs to consider the effect of employing
two quite different philosophies of decision support within a single intervention, as well as
the practical compatibility of the two. In considering both of these questions, it will also be

important to consider consultant style.
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Introduction

Chapter 1

Introduction

1.1. Background to the study

ntil recent years, the task of structuring complex and messy problems in management
Uscience was considered more an art than a science, and left largely up to the skill and
experience of the analyst. Much of the research in decision analysis, for example, assumed as
its starting point a semi- or well-structured problem. However, in practice, due to different
views and perspectives, organisational decision-makers frequently disagree on the
formulation of problems, objectives, constraints, and consequently appropriate solutions.
Increasingly, management scientists recognised the need -for the development of group

decision support approaches for assisting with management decision-making.

Several ‘soft-OR’ approaches were designed by OR consultants to engender strategic
thought, and help their clients to better manage the subjective, and often politically charged,
problems encountered in organisational decision-making. More recently, a few researchers
within the MCDA community have suggested an integrated, “more mature” approach to
group decision support, incorporating both soft-OR and multi-criteria decision analysis
(MCDA) methods. If successful, the integration of soft-OR and MCDA will assist facilitators
to effectively manage both the group decision process, as well as the content of complex
decision situations. Furthermore, by combining both approaches; the management scientist
will have the tools necessary for modelling qualitative information, in addition to the more

traditional quantitative analyses.

This research centres around an intervention with a group of fisheries managers, scientists
and key stakeholders, conducted over a period of approximately fifteen months (between

March 1996 and July 1997). The particular focus was on the development of an operational




Introduction

management procedure (OMP") for South Africa’s west coast rock lobster fishery. It was
carried out at a time of great change and transition, when a new fisheries policy for the
country was being formulated and negotiated. As consultants, our task was to structure the
messy problems facing the scientific working group upon whose recommendations
management decisions are taken. Fishing company directors, government officials, scientists,
labour union representatives and informal fishermen were all included in a strategic planning
| process. Both soft-OR and MCDA approaches were used to provide group decision support

to this diverse range of interest groups.

The arena of ﬁshgries management is renowned for conflict and complexity, and did not fail
to provide several challenges to us as consultants. Although several researchers have
vehemently forwarded the potential use of MCDA in fisheries fnanagement decisions, very
few cases of successful application thereof have actually been reported. Working with a
group consisting of representatives from diverse organisations and interest groups, proved

particularly challenging.

1.2. Objectives of the study

The primary objectives of the research were to consider:

i) the use of group decision support systems (GDSS’s) in a fisheries management context,
and

1)) ways of combining a particular soft-OR approach (SODA) together with MCDA, in an

integrated approach to management science consulting.

The initial focus was on structuring the problem issues surrounding the deve‘lopment of.an
OMP for the west coast rock lobster fishery. Our intention was to get representatives from
the various interest groups around the table together; to engender a participatory process, and
consider a broad spectrum of views in constructing a ‘rich’, negotiated model of the problem
environment. The SODA approach, and its associated software GraphicsCOPE, were used for

this purpose. A strategic workshop was held with the aim of facilitating a learning process,

' An OMP is defined in the government white paper ‘A Marine Fisheries Policy for South Africa’ (May 1997) as:
a scientifically evaluated process which defines the manner in which the available data on a resource are used to
determine the level of a control measure such as a TAC (i.e. the total allowable catch for a given fishing season),
thereby incorporating a harvesting strategy.
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whereby participants could view diverse perspectives of the problem situation, and negotiate

around key issues. The SODA model could then serve as an executive information system

(EIS).

It was envisaged that the SODA model would serve as input to an MCDA exercise, to further
structure the problem by considering decision-makers’ values and preferences in the
evaluation of alternatives. A decision conferencing approach was to be used, to encourage
further negotiation of the problem, and foster an explicit consideration of trade-off

judgements.

1.3. Statement of the problem
1.3.1. Issues facing the west coast rock lobster fishery

As in most fisheries world-wide, the South African rock lobster fishery is fraught with
complexities and conflict. In addition to ensuring the sustainability of fishing resources,
decision-makers are increasingly required to weigh up the political, economic and social
aspects of fisheries in a transparent and participative way. This is a difficult task in light of
the great uncertainties inherent in biomass estimates and projections of future resource
productivity. Management decisions typically impact upon numerous stakeholder groups,
and there is a powerful lobby for less bureaucracy, and more stakeholder participation, in

management.

Although the west coast rock lobster fishery is relatively small in monetary terms, lobsters
are a high value resource, with most of the catch being exported. In recent years, scientists
were dumbfounded by strangely low somatic growth rates measured in lobsters. The low
growth rates (“believed to be a result of an unknown environmental anomaly”™) placed
considerable pressure on the resource and fishing industry, with total allowable catches
(TAC’s) declining significantly over the past decade. As a result, the industry were forced to
scale down their operations, and lay off employees. Poaching also presents a major problem

at present, with illegal and recreational catches growing at a considerable rate. It is estimated

' From the government white paper “A Marine Fisheries Policy for South Africa” (5 May 1997)
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that they together account for approximately 50% of the current annual catch. The poaching
problem is exacerbated by a lack of effective policing, due to funding shortages. To make
matters even worse, hundreds of tons of lobster were lost in the ‘walk outs’ of 1997, caused

by low oxygen levels in the water.

In October 1994, the then Minister of Environmental Affairs and Tourism appointed the
Fisheries Policy Development Committee (FPDC) to draft a new fisheries policy for South
Africa. This committee included representatives from all the various stakeholder and interest
groups. After almost two years, a draft policy was submitted to the minister, articulating the
main policy objectives and principles. The new policy guidelines did not go untouched by the
government’s Reconstruction and Development Programme (RDP), aimed at rectifying the

wrongs of the apartheid past.

Based upon the FPDC document, a government white paper' was published in May 1997.
Two strategies which clearly emerge from the white paper are i) the need to redistribute
access rights to previously deprived communities and ii) the need to develop OMP’s for
managing the various fisheries. As shall be discussed in Chapter 6, one of the primary
objectives of developing an OMP for the west coast rock lobster fishery, was to set in motion
a systematic and long-term stock-rebuilding strategy. The white paper stresses that long-term
management plans, including OMP’s, are to “be developed through a co-operative process

involving all interested parties”, and consider socio-economic issues.
3

The issues facing the South African fisheries are in many respects similar to those
experienced in the US and Canada. With the passing of thé Magnuson Fisheries
Conservation and Management Act (MFCMA) in the US, and publication of the Policy for
Canada’s Commercial Fisheries in 1976, fisheries managers were officially required to
consider a broader set of social and economic objectives, in addition to conservation. The
MFCMA also led to the decentralisation of decision-making structures, in order to
accommodate social and economic objectives on a more regionalized basis. More recently,
the Aboriginal Fishing Strategy in Canada (linked to land claims negotiations) was developed
to ensure greater participation of First Nations people in fisheries, and the management

thereof. However, in past years, confusion arose as to the precise meaning of the various

' A Marine Fisheries Policy for South Africa” (5 May 1997)
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policy objectives, and how they should be achieved in practice, both in the US and Canada.
Particular difficulties arose in deciding how to make trade-off§ between the multiple and
conflicting objectives.
“Fisheries management has been more preoccupied with tdctics than with strategic
planning. Objectives have been broad, ill-defined, and in may cases not operationally
Jeasible. Strategies, where they have existed, have been cast asgde or ignored in times of

crisis or dispute” [Stephenson & Lane (1995)].

1.3.2.Decision making structures

The management of marine resources in South Africa is the rpsponsibility of the Chief

Directorate of Sea Fisheries (SF), a subsidiary of the Department of Environmental Affairs

and Tourism.

Several boards and committees are involved in various aspects of the decision-making
process. Scientific advice is provided through the Sea Fisheries Research I[nstitute (SFRI).
The SFRI frequently consult the expertise of scientists in academia to assist in formulating
total allowable catch (TAC) recommendations. The Sea Fisheries Advisory Council (SFAC)
then consider socio-economic information, together with the purely scientific
recommendations of the SFRI, before submitting their recommendation to the Minister of
Environmental Affairs and Tourism. Once he/she has decided on the TAC for the following
season, the Quota Board is responsible for deciding on how to distribute the TAC between

stakeholders.

Our involvement was primarily with the scientific working group responsible for advising on
the west coast rock lobster fishery in the SFRI, called the West Coast Rock Lobster Working
Group (WCRLWG). This group consists of scientists from SFRI and academia, as well as
independent scientists hired by the fishing industry. In order to structure the problems
surrounding the development of an OMP, representatives from various sectors of the fishing

industry and other users, as well as the director of SFRI were also involved in this research.
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1.4. P‘Ian of the thesis

A review of relevant literature is contained in Chapters 2 to 5. Chapters 6 and 7 discuss our
intervention ‘in the field’. Finally, conclusions and recommendations are documented in

Chapter 8.

Chapter 2 considers past and present paradigms in fisheries management, as well as some of
the problems facing fisheries management in practice. It also reviews proposals for using
MCDA in supporting fisheries management decisions, and criticisms thereof. This leads into
Chapter 3, which addresses the need for problem structuring and effective management of
group process in management science. Past and current trends in management science (and

MCDA in particular) are discussed.

Chapter 4 takes a deeper look at the context within which strategic decision—makiﬁg takes
place. This context .is considered from three perspectives: i) how individuals construe
problems and behave in organisations, ii) the need for groups, how they function, and
different types of groups, and iii) the role of the consultant, including issues of personal style
and philosophy. This provideé an introduction to Chapter 5, which looks at past research on

problem structuring in management science. The SODA approach is discussed here.

Chapter 6 discusses the first part of the intervention, where SODA interviews and workshop
were held to structure the problem in a strategic and participative manner. Chapter 7 looks at
the latter part of the fieldwork process; our attempt to interpret the SODA model within an
MCDA framework. Some of the problems encountered are raised, as well as solutions found

for dealing with them.




PARTII

Literature Review

“science has a mature methodology for testing causal hypotheses, but a very immature

methoa’ology Jor formulating proper hypotheses” [Ackoff (1962)]

On reviewing past research in fisheries science and management science a striking
parallel emerges. Traditionally, both fields have adopted mathematically intensive
approaches to decision support. These mathematical approaches have dominated, with
relatively little attention given to the more qualitative issues, such as the human behavioural,
social and organisational aspects of decision-making [Bouyssou et al (1993), Lockett et al
(1997), Bryson (1995), Hilborn (1992), Stephenson & Lane (1995)]. The management
science literature has, until recent years, paid relatively little attention to the decision-making
process and context [Drucker (1974), Eden (1990a), Ostanello (1997)]], or to how the

techniques have been (and could be) used in different decision contexts [Cropper (1990)].

As a result, these quantitative methods in fisheries science and management science have
often failed to completely and adequately model the decision environment, and critical issues
which could otherwise have influenced management decisions, have been neglected or
ignored [Rosenhead (1989), Drucker (1974), Stephenson & Lane (1995)]. Fisheries science
has traditionally concentrated on the biological aspects (population dynamics) of the fish
stocks concerned [Hilborn & Walters (1992), King (1995)]. Economic, social and other
aspects of the fisheries have, on the other hand, been dealt with in a rather ad-hoc manner. As
a result, several researchers have stressed the need for, and importance of, negotiation and

bargaining in fisheries management decisions[Leschine (1988), Marasco & Miller (1988)].

Both fisheries management practice and traditional OR/MS methodologies have been
criticised as being conceptually naive and neglecting the ‘messy’ realities of fisheries and
management issues [Ackoff (1981), Leschine (1988)]. There have been numerous calls, even
pleas, for conceptual change in both fisheries management paradigms [Stephenson & Lane

(1995)] and OR/MS practice [Woolley & Pidd (1981), Ackoff (1981)].

Literature Review 7



PART II

Most research in MCDA has in the past assumed as it’s starting point, a well-structured or °
‘tidy” problem to be solved [Belton et al (1997)]. Relatively little was said about the decision
“context or process [Ostanello (1997)]. Hence, the above criticisms which have been levelled
at management science practice are, to a greater or lesser degree, aimed at the problem

structuring process (or lack thereof) in decision analysis.

Bouyssou et al (1993), in their “Manifesto for the new MCDA era” point out that an MCDA
approach to decision aid is “yet to be conceived as such”, stressing the need for future
MCDA research to draw on the knowledge already established in cognitive psychology,
organisational decision making, and other related fields. Ostanello (1997) calls for a “more
mature and integrated approach” to decision aid, suggesting that MCD-analysts consider
using the “new tools” and methodologies developed by the English school of Soft OR and the

European school of MCDA.

Under the name of soft OR, much work has been done in the past few decades on structuring
“ill-structured” problems [Simon (1973)]. SODA [Eden (1989)], Strategic Choice and SSM
[Checkland (1989)] have been developed in order to provide strategic planners and
management consultants with a conceptual framework for assisting their clients with
strategic problems. The methodologies focus not only on the problem issues themselves, but
also on the decision-making process; attention is given to the psychological, political and
organisational aspects of the decision environment. Although the methods were not
specifically intended to be used for MCDA analyses, Eden et al (1989) do suggest that

SODA could complement more traditional OR analyses.

Interestingly enough, the above-mentioned criticism of the strongly quantitative scientific
approach has also applied to a large body of psychology research. As Bannister & Fransella
(1986) put it : “A variety of vanities have caused psychologists to turn their backs on the
complete and purposeful person. A craving to be seen, above all, as scientists has led them to
favour the clockwork doll, the chemical interaction or the environmentally imprisoned rat as
their models of humanity.” It is not surprising that SODA, in an attempt to understand the
person in decision making, in order to offer effective decision support, looked to a more
dynamic theory of psychology (viz. Personal Construct Theory) for it’s philosophical
foundation [Eden (1988)]. ‘

Literature Review 8



PART I

It is only very recently that an integrated approach to decision support, employing soft-OR
methodologies in conjunction with traditional MCDA approaches, hés appeared in the
OR/MS literature. [Stewart (1997), Ostanello (1997), Belton et al (1997), Bana e Costa
(1997), Daellenbach (1997)].

In the problem concerning the future management of the West Coast rock lobster resource,
we employed the SODA method at the outset, in order to structure the problem issues, before
considering an MCDA analysis. Using SODA in a strategic planning exercise was an attempt
to take a broad-based and new approach, not only to MCD-support, but also to fisheries
management. By so doing, it was felt that it may be possible to allay some of the main

criticisms which have been levelled at the more traditional paradigms of management science

and fisheries management.
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Chapter 2

Paradigms in Fisheries Management : Past

and Present

2.1. The decision-making environment

“Fisheries are characterised by conflict. From angry fishermen picketing fisheries offices to
the burning of fisheries patrol boats, conflict often runs rampant. These are examples of
conflict directed at the management agency and its representatives. But conflict in the fishery
runs deeper. Group is often pitted against group in the struggle for the ‘rightful’ share of the
resource. Values and beliefs on how the resource should be managed and shared frequently

clash.” [Parsons (1993) p.441]

2.1.1. Conflict and stakeholders

Fisheries management is a task fraught with complexity and conflict. Decisions are taken in
the face of great uncertainty with respect to i) the present state of the fish stocks, ii) future
variability thereof and iii) the impact that future environmental changes and exploitation

might have on the resource.

Parsons (1993) notes that one of the main problems plaguing the management of marine
fisheries is the conflicting nature of management objectives. Fisheries managers are
increasingly required to consider a broader suite of objectives: economic, social, political and
conservation. Clearly, there are many trade-offs to be made between economic issues and

conservation, short-term and long-term goals, etc. However, up until now management
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approaches have generally been unsuccessful in “addressing and incorporating the range of

criteria required to manage multiple objectives” [Stephenson & Lane (1995)].

Management decisions affect multiple stakeholders with. often conflicting interests and
agendas. Parsons (1993) explains that the “common-property” nature of fisheries resources
led to overcapacity, with “recurrent conflict among competing users”. King (1995) notes that
conflict is often compounded when a fishery incorporates both commercial and artisanal (or
recreational) fishing sectors. As a result, Hilborn (1992) stresses that fisheries management is
not merely about managing fish stocks, but rather about managing people. Marasco and
Miller (1988) also emphasise the need for negotiation and bargaining as the basis for
fisheries management decisions. They state that “fisheries management will never be easy.

The best that might ever be expected is a mediation exercise among respected counterparts.”

Hilborn (1992) further suggests that understanding fishermen’s behaviour is a key to
successful management, and suggests the need for fisheries agency staff to ‘go fishing’” with
commercial fishermen to get a feel for how fishing behaviour changes from year to year. He
predicts that the trend in future will be towards greater involvement of the users of the
resource in data collection and decision-making. Such an arrangement, involving both the
industry and regulatory bodies together in management decisions, is known as co-
management.  Stephenson & Lane (1995) however state that the lack of effective
involvement of stakeholders in decision-making is “seen as a primary factor in the failure of

modern fisheries management.”

2.1.2. Decision making structures

Gale (1992) notes that there are three different arenas within which fisheries management

decisions might take place:

1. The one extreme is where decisions are made by ‘agency professionals’, based upon
professional expertise and data. The decision-making process is generally closed to the

public in this so-called professional arena.
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2. The other extreme is the public decision-making arena. Under this arrangement, the
agency operates in an open manner, with constituencies providing input and data into
“open, often formal, deliberative bodies”.

3. A third arena is the political arena, where both professionals and the general pubh’é might
be excluded from the decision-making process. Parsons (1993) [p.60] notes that in reality,
decisions are often taken by politicians rather than by biologists or economists, since they

are the ones who ultimately need to decide between conflicting interests in the fishery.

King (1995) points out that biologists and economists responsible for fisheries assessment
are usually also involved in the management of the resource. He states that it should be
recognised that this is not ideal, since fisheries managers require “a much wider range of
political, legal, sociological and conflict resolution skills, rather than the rather specialised
skill of the assessors.” These skills are required since, in most cases, it is desirable to include

stakeholders in the development and implementation of management plans [King (1995)].

2.1.3. Objectives in fisheries management

“The FAO Working Party on the Scientific Basis of Determining Management Measures
emphasised the complexities of the fisheries system but concluded that fisheries management
structurally is the same as any other form of management. ... Defining objectives is the first
step. Then data are collected and analysed...Managers use this information to examine
options, and make and implement decisions. Resulls of these decisions are monitored and

evaluated in the context of the original objectives.' " [Parsons (1993) p.57]

Prior to World War II, the emphasis was on the commercial development of fisheries.
Improvements in technology and rising levels of fishing led, in many cases, to dwindling fish
stocks. Fishing restrictions had to be imposed. Consequently, the emphasis in modern
fisheries management is on “managing the twin problems of overfishing (conservation) and

overcapacity (economic viability)” [Stephenson & Lane (1995)].

Fish stocks are generally regarded as a common property resource. Unlike farmers who
benefit from prudent management of their own private stock, fishermen -will not necessarily
share in the future benefits of for instance, not catching small fish, in order to allow them to

reach a more marketable size. “There is no incentive in open access fisheries for individual
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fishers to restrict their effort as long as costs remain less than revenue. Each individual in the
fishery is motivated to compete for a maximum share of the resource, and has little incentive

to practice conservation.” [King (1995)]

Due to persistent overfishing and declining fish stocks, controls in the form of total catch
quotas, called total allowable catches (TAC’s), were instituted in the late 1960’s to curb the
depletion of stocks [Lane (1989), Parsons (1993) p.65]. Under this arrangement, fisheries
managers are responsible for:

1) setting the size of this ‘global quota’ (TAC) for each fishing season, and

11) deciding how to allocate the TAC between the different fishing fleets who have a stake in

the fishery.

Stephenson & Lane (1995) note that since then, conservation objectives have been given
precedence in decision-making. Generally, the TAC (step i) above) is based on biological
reference points, with social and economic factors only considered thereafter - in deciding on
the allocation of the TAC (in step 1i) ) [Healey (1984)]. This approach “avoids political
influence on scientific evaluation of stock status, but leaves a rift between the assessment and
management functions” [Stephenson & Lane (1995)]. Hilborn and Walters (1992) concur
with this, noting that if analysts do not know the objectives or values of the decision makers

they are advising, they are likely to not present all the information they should.

According to Hilborn and Walters (1992), management objectives have been almost totally
ignored in practice. The economic and social dynamics of fisheries have been particularly
neglected in formal analysis [Hilborn (1992), Parsons (1993)]. Alverson and Paulik (1973)
also stress that fisheries management agencies must “be realistic about the potential conflicts
in human values” and “broaden the scope of their objectives or at least clearly recognise the

impact of decisions on other national or international goals.”

More recently, several authors have considered the objectives which are important for
fisheries management. Hilborn and Walters (1992) enumerate various biological, economic,
recreational and social objectives, as well as criteria (or ‘indicators’) for measuring
performance under each. King (1995) however, notes that objectives are specific to particular
fisheries and their circumstances, and depend on the political agenda of the government. In a

commercial fishery, the primary objective might be to maximise profits through a small and
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highly efficient fishing fleet. On the other hand, in an artisanal fishery where the emphasis is
on food production and employment, the primary objective might be to provide access to as
many people as possible [King (1995)]. Parsons (1993) also gives a thorough and lengthy

review of management objectives and their application (or non-application) in practice.

2.2. Plea for conceptual change

Stephenson and Lane (1995), in their paper “Fisheries Management Science: a plea for
conceptual change” propose the integration of management science and fisheries science into
a new paradigm of fisheries management practice. Their ‘plea’ is based on the observation of
significant problems with current stock assessment methods, and past failures in fisheries
management which led to “catastrophic collapses” of fish stocks. They enumerate the

following problems of current management approaches:

i) There is generally no explicit and comprehensive treatment of objectives in practice.
Managers generally do not plan strategically or define longer term goals and strategies for
achieving biological, economic and social targets. Preoccupation.witﬁ politics and tactics
has led to objectives often being vague and non-operational.

i) Advice to management has been predominantly biological, with a lack of consideration of
economic, social and operational issues.

iil) On the whole, there is a lack of effective involvement of stakeholders in the decision
process. As was discussed previously, current thinking is that harvesters should have more
say in participatory co-management schemes.

iv) There is a tendency amongst managers to depend heavily on scientific data, only.
implementing actions when scientific evidence is complete and unequivocal.

v) Management is characterised by an inability to effectively deal with the inherent
variability in fisheries. Stephenson & Lane (1995) note that biologists are only now
starting to properly consider the possible impacts of variability, and erroneous stock
estimates. Consequently, there has been very little communication of the uncertainties
underlying stock estimates in the past.

vi) Management approaches are often inflexible to changes in fishing behaviour and market

conditions.

Literature Review 14



Paradigms in Fisheries Management : Past & Present

Stephenson & Lane (1995) stress that incorporating management science methods in
fisheries management will enable the consideration of all objectives together, rather than
- decomposing the problem into sub-components. Before considering further the use of
management science in fisheries management, the next section considers past and present

paradigms in management practice.

2.3. Past paradigms in fisheries management

“Since so much of the study of the problems of fisheries management has been done by
biologists a feeling has developed that it is chiefly or wholly a biological problem, and that
the main, or even the only, objective of management should be the protection or conservation
of the fish stock or the harvesting of the maximum sustained yield measured in physical

terms.” [Gulland (1974)]

It is necessary to look at past paradigms in fisheries management since present management
practice has evolved from, and is heavily influenced by, historic developments. Decisions
have traditionally been dominated by biological considerations [Stephenson & Lane (1995),
King (1995)]. Economic and social factors, on the other hand, were usually considered in an

ad hoc manner.

2.3.1. The concept of MSY

The guiding principle in early fisheries management was the maximum sustainable yield
(MSY). The MSY concept developed through the desire to consider the long-term yields of
fisheries resources [Allen & McGlade (1987)]. Based upon biological models of fish stocks
(Figure 2.1), MSY represents the long-term maximum average catch which can be sustained

by the resource [King (1995), Payne et al (1993)].

According to population dynamics models, initial fishing of a pristine stock leads to reduced
competition for food and space amongst the particular species. This often has a positive

effect on the productivity of the resource in that the number of recruits increases.
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Growth of fish in Losses through o
the population fishing
Biomass of the fish stock

/chroduction

Recruitment from / Natural mortality
new births (disease & predation)

Figure 2.1. Population dynamics of a fish resource

Larger, slower-growing fish are removed by fishing, leaving more food and other resources
(e.g. space) for smaller, faster-growing fish. Therefore, the surplus production of the resource
can increase under exploitation. If the fishing yield is less than the surplus production, the
biomass (i.e. “stock abundance in terms of mass” [Payne et al (1993)]) will increase(provided
the stock size is not at or near the carrying capacity of the environment). However, if the
yield is greater than the surplus production, the size of the stock will reduce, since
“reproduction is unable to replace the numbers lost” [King (1995)].Therefore, it was
proposed that the optimal fishing policy would be to “adjust fishing in such a way that the
abundance of fish would move towards, and then be held at, the level that would provide the
maximum equilibrium yield” [Payne et al (1993)]. This relationship is shown in Figure 2.2.
below.

Yield at
equilibrium

MSY

f sy Fishing affort

Ficure 2.2. Yields for varving levels of fishine effort
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Context for Strategic Decision Making

So, the main aim of creating a team within an organisation is to draw on the experience and
expertise of individual members, and to consider the issue from different perspectives [Eden
(1989)]. In government and public decisions, the decision process is invariably perceived to
be more transparent (and decisions more readily accepted) when stakeholders and interest
groups are constructively involved [Keeney (1992)]. One of the prime goals of MCDA, for
instance, is to assist decision makers in the public sector (and in organisations) to properly
consider the concerns and interests of vested interest groups[Stewart (1992) p. 571]. Keeney
(1988) emphasises that stakeholder groups should be involved early on in the process,
otherwise they might feel that the decision has already been taken. Their constructive
involvement is requisite for them to feel that the process is legitimate, rather than'their
involvement being seen as mere window dressing. Group decision processes also assist
managers to communicate and explain the rationale behind their decisions to subordinates or

stakeholders more easily [Smit & de J. Cronje (1992}].

4.3.3. Types of group

Friend (1990) identifies three different types of groups:

1. teamlike groups, who work ‘corporately’ towards a common goal.

(o]

partnership groups, comprising representatives from two or more organisations working
on a joint project; with a common cause or common objectives.

inclusive groups, including representatives from various interest groups with different

D

goals and interests.

The decision support consultant’s task is much easier when operating with the first two types
of group, where participants work consensually. With inclusive groups, on the other hand,
the consultant’s role is not merely group facilitation, but also conflict resolution [Friend

(1990)].

Friend has found it useful, when working with ‘inclusive’ groups, to start off by focusing on
specific issues for decision and negotiation, and to then “work outwards from this focus™.
This is very much in line with Bryson’s (1995) experience of strategic planning in the public

arena. In his ‘Political Decision Making Model” (PDMM), the emphasis is on the resolution
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4

ot individual issues, “which by definition involve conflict, not consensus” (p.11). This
approach is diametrically opposed to the ‘rational planning model’, which at the outset
assumes consensus on “goals, policies, plans and actions” (p. 11). Bryson however, stresses
that the PDMM s not intended to supplant the ‘rational planning model’, but that both
should be used either individually, or in conjunction, as and when appropriate. SODA also
focuses on issues {called cluéters) initially, encouraging negotiation and resolution of the
issues in question through a social learning process. This learning process is achieved
through the clear exposition and contrast of individual perspectives relating to the issues in

question. The tendency to focus on issues was clearly seen in our SODA workshop, where

the participants focused on the OMP issue.

4.3.4. Group Dynamics

“The portrait of the organizational actor that emerges from theory and research is that of a
perceptive and pragmatic bargainer: vigilant, discerning and cognitively flexible when

dealing with opponents.” [Kramer (1995) p.96]

Organisational politics and power dynamics play a significant role in group decision-
making. Meetings are often dominated by one or two key actors, particularly when senior
managers are involved. Their ‘power’ frequently lies in their freedom to “write the agenda’,
to guide the direction of discussion [Eden et al (1983)]. More junior members tend to refrain
from stating their views in order to ‘save face’; for fear of raising ‘obvious’ or ‘stupid’
questions. Group participants might also mask their real views and interests for tactical
reasons, with the option to change their views and allegiances as the negotiation process

progresses [Jelassi et al (1990)].

Organisations are ‘negotiated enterprises’ [Eden (1989)], comprising small groups or
coalitions of individual actors playing a ‘political game’ [Eden et al (1983)], influencing and
manipulating others in order to achieve their own goals and ambitions [Kramer (1995) p.95].
Like any game, there are rules to be adhered to - the successful political actor knows that he
needs to be seen as “energetic, assertive and decisive” by “the right people” [Eden et al

(1983) p.6].
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This organisational culture requires that actors present their views and ideas as proposals or
solutions [Eden et al (1983)]. Frequently, the thinking behind an individual’s proposal is not
fully explained or articulated, and remains camouflaged. As Kepner & Tregoe (1981) put it :
“What information was used and how it was used remain invisible. “I don’t see how
you could arrive at that” is our ordinary way of expressing the fact that thinking is an inside
Jjob.”" (p.27)
As a result, the decision process often reduces to a political contest between opposing views
or ‘solutions’. Eden et al (1983) note that, as a result of this culture in organisations (of
presenting proposed solutions to the problem, as opposed to asking together “what is the
problem?”), actors learn little about the nature of the problem from others’ perspectives.
With little sharing of information or wisdom between individual participants, positions tend
to only change “for reasons to do with short-term internal political games” [p.105]. This

approach to decision making stifles creativity and imaginative thought.

Bryson (1995) also stresses that “arguments about organisational structures and systems are
really about who is empowered or disempowered by different designs” [p.69]. He suggests
that the planning process should therefore focus on the strategic objectives of the
organisation. Agreeme‘nt on the ultimate purpose and values of the organisation provides the
foundation for further consensus and conflict resolution, and can “frame most ‘of these
conflicts in such a way that they facilitate the purpose and fulfilment of organisational ends.”
Bannister & Fransella (1986 p.23), looking at conflict resolution from a PCT perspective,
concur with this approach. Considering the hierarchical nature of personal construct systems,
they suggest that conflicts can be resolved by focusing on the most superordinate, relevant

constructs.

[t is important that the management scientist recognise the complexities of organisational
culture and politics for three important reasons. Firstly, he/she needs to effectively manage
decision processes within that organisation, ensuring non-domination by the most powerful
players in order to obtain a diversity of ideas and perspectives (as described by PCT).
Secondly, they need to understand the problem as it is seen through their client’s eyes; to
empathise with their client [Eden et al (1983)]. Messy problems are frequently fraught with
subjective complexities, where even communicating the problem can be difficult. As a result,
the consultant needs to model or structure these qualitative, and often subjective, aspects of

organisational life in order to assist their clients to make more sense of them. Thirdly, with
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the ‘power’ to plan the agenda, the consultant too becomes a political player. In order for
their recommendations to be accepted, they need to play the ‘game’ according to the rules; to
package their services in a manner which is considered usefu] in the particular organisation.
Any successtul political actor knows that “he must present proposals within the language and
the broad goal framework that top management have laid down as good for the organisation”

[Eden et al (1983) p.6]

4.3.5. Negotiation : Conflict and Consensus

“The two essential aspects of any strategic situation are conflict and cooperation. Rarely are
different people’s aims identical; interactions typically involve some (polite or impolite)
conflict. Equally rare are situations of pure conflict, in which one person’s gains equal the
other’s losses. Even the fiercest conflict has some commonality of interest, some scope for

cooperation.” [McMillan (1992), Ch3]

Conflict can have both destructive and beneficial consequences [Parsons (1993)], and has on
numerous occasions been an agent of progressive change [Raiffa (1982)]. Conflicting
opinions frequently arise as a result of the different information sources available to the
various opponents [Parsons (1993)]. Bringing together different views (which are fashioned
by different information sources, or interpretations of the same information) can lead to a
better understanding of the problem. This, in a nut-shell, is the philosophy behind SODA.
Kersten (1997) emphasises that the formulation of a joint problem definition is essential in
negotiations, but notes that if is seldom possible, due to the tactical concealment of personal

perspectives and information resulting from mistrust between opposing parties.

When working in groups, two complex processes are continually in progress: communication
and decision making [Kersten (1997)]. Conflict arises when the interests and values of
individuals or interest groups differ significantly from those of other players. This conflict is
further exacerbated due to the various parties frequently not knowing what the other
participants’ views or values are in negotiation situations. Hence, effective communication is

crucial.
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Most negotiation theories stress that information is the basic requirement for effective
negotiation in that it enables the participants to develop their bargaining positions
[Thompson et al (1995)]. Negotiators spend much of their time thinking about other parties’
views, objectives and tactical positions. Keéney (1992) points out that knowing one’s own
preferenées, as well as other stakeholders’ objectives and value trade-offs greatly facilitates
the negotiation process. Knowing which issues are more important to the other stakeholders
enables the negotiator to concede on those issues, with the aim of contending more strongly
for other issues which are more important to themselves. In this way, a form of co-operation
can result, and the exchange of information facilitates the exchange of compromise offers
[Kersten (1997)]. As Daellenbach (1997) puts it: “What you want is affected by what you can
get and how easy it is to get, and vice-versa.” Generally, the more one knows about others’

objectives and preferences, the greater one’s bargaining power [Kersten (1997)].

Kramer & Messick (1995) point out that studies in negotiation have approached the topic

from four different angles:

. A normative (prescriptive) approach based on game theory and economic theories,
2. An individual differences approach focusing on personality factors,

A cognitive (information processing) approach, including judgement heuristics and

(W8]

biases in negotiations, and

4. A structural approach, based on sociological conceptions of bargaining.

Because information is such an important ingredient in negotiations, it is logical that most
researchers in the field of negotiation have focused on theories of cognition and information
processing (no. 3 above) [Thompson et al (1995)]. However, the social aspects of negotiation
and influence of social context on cognition and negotiation has, until recently, been largely
ignored by researchers [Kramer & Messick (1995)]. Further research has, and is being

conducted on these social processes of negotiation.

Despite the importance of joint problem structuring as proffered by negotiation theory and
management science, it is often undervalued in organisations, being considered a “distraction

from the rush to find solutions” [Eden et al (1983) p.104].
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Kersten (1997) lists the following generic phases involved in negotiations, which should be

considered by the designer of ‘group decision support systems’ (GDSSs) and ‘negotiation

support systems’ (NSSs):

L3

Agree on the location and mode of communication

This includes deciding on the mode of information exchange, and which decision support
tools to use, as well as the use of experts, mediators and facilitators.

Agree on the agenda

This step involves the formulation of at least a partial problem representation.

Exploring the problem

During this phase, participants i) decide on what position to take, ii) assess opponents’
positions, and the strength of their bargaining power, and iii) decide on initial strategies.
Brainstorming exercises, or the use of computer-based support (such as COPE), may be
useful for facilitating this consideration of alternative views and conceptualisations of the
problem. Keeney (1992) [p.239] stresses that participants should, at this stage, identify
their own, as well as their opponents’ objectives, and possibly also specify value trade-
offs. This would enable participants to for;nulate their ‘best alternative to a negotiated
agreement’ (BATNA) [Raiffa (1982), Keeney (1992), Kersten (1997)].

“Narrowing the differences’ and bargaining

The next step is to identify the key issues for negotiation, and to search for possible
resolutions for each. Keeney (1992) suggests that “issues and fundamental objectives
have a natural relationship”, and that issues should be identified by considering one’s
own, as well as one’s opponents’ fundamental objectives [p.238]. In particular, a
negotiator should bear his opponents’ objectives in mind in guiding compromise offers
or concessions. So, during this phase, there will be an exchange of proposals, and
individuals selecting strategies and revising aspiration levels (for which MCDA might be
particularly useful). This softening of aspirations and standpoints  may allow the
expansion of the set of feasible alternatives, and lead to new alternatives being discussed
[Kersten (1997)].

Search for agreement and improvement

In this final phase, all the areas of agreement and disagreement should have surfaced, and
compromise offers presented in an attempt to resolve individual issues. The analyst or
facilitator should endeavour to suggest alternatives which all parties prefer more than the

achieved compromise i.e. a ‘post-settlement settlement’ [Kersten (1997)].
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4.3.6. The Importance of Process

"d process of accommodation berween participants is necessary before a problem focus can

emerge which will carry assent and commitment to consequential actions.” [Rosenhead

(1989)]

The process by which a decision is made significantly influences peoples’ acceptance of and
satisfaction with the decision. In offering decision support to a group, the facilitator must
manage the decision making process as well as analysing and manipulating the content of the

problem[Eden (1990a)].

There are two important aspects to managing a group decision process. Firstly, stakeholder
participation and the constructive involvement of interested parties usually leads to the
chosen alternatives being perceived as fairer and more acceptable than the same alternatives
would have been, with little or no stakeholder involvement [Keeney (1992) (p.219)].
“Stakeholders should be involved early in a decision process. This increases their willingness
to cooperate, since it lets them see that the decision has not already been made” [Keeney
(1992) p.96]. In our intervention with the WCRL working group, stakeholder involvement
was identified as a fundamental objective by the group. In fact, the whole process which we
facilitated (through the SODA interviews and workshop) had this in mind, as we attempted to

involve all players equally in the decision-making process.

The second aspect of managing process is that, by considering different perspectives in a
politically stable and uncontentious manner, a richer problem definition results. In this way,
participants get a better idea of the “big picture”, and invariably a better understanding of the

“real problem” at hand.

4.4. The Consultant in Decision Support

4.4.1. The Role of the Consultant

The management scientist has an important role to play in private and government
organisations in this day and age, where decisions need to be defensible and consistent, true

to the values of the decision makers, stakeholders, and, in certain cases, the general public.
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Decision aid should help decision makers to make better sense of messy problems, enabling

them to justify, and document the rationale behind, their decisions [Stewart (1992) p.571].

The consultant’s primary task in a particular situation might be to facilitate and guide a group
process; providing unbiased and ‘objective’.chairmanship of a meeting or workshop, so
facilitating a participative and ‘fair’ decision process. This is often necessary when dealing
with contentious issues or contending interest groups. A chairman affiliated to any one
interest group (perhaps elected by the other group members) usually finds it difficult to
participate in the debate and, at the same time, direct the proceedings in an objective manner
[Ackermann (1990)]. If GDS software is used to provide structure for debate and decision, it
is crucial to have a facilitator to operate the software, enabling the manager to focus solely on

the problem at hand [Ackermann (1990)].

As facilitator, the consultant has the ‘power’ to direct discussion in meetings, and can use
various techniques to prevent domination of the meeting by key individuals [Eden et al
(1983)]. This is likely to lead to greater participation, and the consideration of a broader
cross-section of ideas by the group, which in turn is likely to yield greater creativity
[Ackermann (1990)]. In a corporate setting, employees are often unable to be totally frank or
open about their views due to the organisational politics and culture, or simply because their
thoughts with respect to the problem are not clear, and their understanding limited [Eden et al
(1983)]. Managers might enlist the services of the consultant to provide an unthreatening

atmosphere, encouraging individuals to talk openly about their problems.

The MS/OR consultant’s task requires that he perform two tasks concurrently: managing the
decision process whilst, at the same time, analysing the problem content [Eden (1989)]. In
order to do so effectively, he needs to combine the skills of the technical analyst with those
of the behavioural scientist [Eden (1990)]. This is the essence of Ackoff’s design approach to
planning. GDS tools and methods should be designed in such a way to assist and enable the
consultant in this formidable task. They should encourage group participation, so fostering
commitment to the process, as well as enabling the analyst to build models of, and analyse,

the problem [Ostanello (1997), Eden (1988)].

Bennett (1990) identifies four types of help which the OR consultant can provide his client.

The first, and often the primary aim of any intervention, is to facilitate a learning process,
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assisting clients to effectively communicate and think through messy problems. Friend
(1990) points out that the ‘products’ of a particular decision support approach are not always
‘visible’, but might be ‘invisible’ qualities, such as providing an effective learning process or
‘commitment package’, or persuading individuals to alter their perspectives towards some
consensus view of the problem. When working with a group, the consultant’s primary
emphasis will be on assisting the group to arrive at a decision to which all participants are
equally committed [Friend (1990)]. As such, he should strive to create a climate which is
conducive to the mutual appreciation and understanding of different perspectives of the

participants [Daellenbach (1997)].

The second key role of the consultant is to explicitly represent and structure information into
a meaningful format, from within which the problem can be constructively viewed and
discussed. Thirdly, consultants can bring new ideas and a fresh (outside) view of the
situation, perhaps challenging the client’s thinking [cf. Stewart (1996)]. Finally, the fourth

type of help is that of providing formal analyses and modelling of the problem.

4.4.2. The Influence of Personal Style

The management science consultant “starts from a position of considerable influence over
the group process” [Friend (1990)]. The choice of which decision support tools to use, when
to use them, and how to use them in a particular situation are his. Methods used should be
compatible with the personality and style of both the consultant, and the client organisation
or decision group [Vari & Vescenyi (1984)]. Consultants generally should, and do, adopt a
flexible and contingent approach to decision support [Cropper (1990), Friend (1990)]. How
various methods are to be used to guide the decision process (perhaps using several tools or

approaches in combination) frequently only unfolds during the intervention.

A particular consultant’s style, and approach to any decision context, is largely influenced by
his/her personal philosophy of decision support, and the technologies within their repertoire
[Cropper (1990)]. It has been observed that, even within a particular soft-OR methodology,
different consultants use the same methods differently, bringing their own personal style to
bear on the way in which the methods are used [Cropper {19901

Amongst other things, the consultant must decide on:
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I. who to involve in the process, i.e. who the ‘client’ is [Eden (1989)],

2. when to work with the participants individually, and when to work in a group-setting

[Bennett (1990)],

sl

the extent of input and effort required by clients and consultant [Cropper (1990)],

4. the level and extent of formal, quantitative analysis and how it should guide the overall

decision process,

N

the amount of iteration (cycling through) in the intervention process [Cropper (1990)],

6. what measures to take when conflict arises [Friend (1990)].

The way in which any individual consultant approaches these issues is dependent on their

own personal style and expertise. Cropper (1990) identifies two extreme philosophies of

decision support (similar to Ackoff’s research and clinical approaches). The first sees

decision support as an analytical (or intellectual) process, whilst the second views it as a

social process. Cropper stresses that any individual consultant’s approach will be a synthesis

of these two streams of thought. The table below summarises the key differences between

these two approaches, and the implications for decision support practice.

Table 4.1. The two opposite philosophies of decision support

Analytical (intellectual) process

Social process

The client
The ‘client’ is assumed to be singular, having a
consensual view and common purpose,

The ‘client’ is seen in a pluralistic manner, as having
diverse interests and views.

The problem
Problems are dealt with in an abstract manner and

seen as ‘external’ to the client group - “attention is
focused outwards onto a problem as represented
and manipulated by a model”.

The ‘social approach’ presumes that the problem is
internal to the client group. The focus is on the
“internal, social process” of negotiating a problem
definition, in an attempt to capture and understand
the complexity of the situation.

The technology

The technology provides a “normatively
privileged” framework, which is used to order
information and assist clients to focus on those
features of the problem which are seen as critical
when viewed through this framework.

Technology strives to capture the clients’ own
perceptions and framing of the problem, using the
clients” own language to do so. This forms the basis
for a “group-developed and owned vocabulary for
describing and bounding the problem.”

Role of the consultant

The consultant is seen as an expert guiding an
intellectual process, and providing the ‘privileged
framework’,

The consultant’s primary role is to facilitate
communication and understanding of alternative
views, by managing the “social process of enquiry”.
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Chapter 5

Problem Structuring Approaches and

Methods

ntil recently, relatively little research was done on the problem structuring phase of
Udecision analysis. This is perhaps surprising in light of the unanimous
acknowledgement of its critical importance in management science and OR consulting
practice [Von Winterfeldt (1980), Keller & Ho (1988)]. For a long time, the so-called ‘art’ of
problem structuring took second place in the management science literature, with most
research endeavour focused on the technical and mathematical aspects of decision analysis
and quantitative operations research techniques [Henig & Buchanan (1996), Woolley & Pidd
(1981), Evans (1989)]. In recent times however, the topic of problem structuring has
received, and continues to receive, much attention - in particular, several problem structuring

methods have been developed over the past few decades under the banner of ‘soft OR’.

In addition, the MCDA community have in recent years, almost as with one voice, called for
the development of a broader approach to the MCDA paradigm of decision support
[Bouyssou et al (1993), Kersten & Noronha (1996)]. Implicit in this call, is the embracement
of the need to incorporate research from other fields (such as cognitive science and
* organisational theory) in developing strategies for structuring problems and managing group
decision processes [Roy & Vanderpooten (1996), Bouyssou et al (1993), Kersten (1997),
Ostanello (1997), Stewart (1997)].

5.1. Four broad streams of thought

Woolley & Pidd (1981), in their paper ‘Problem Structuring - A Literature Review’, identify

four broad ‘streams of thought’ on the topic of problem structuring:
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1. The checklist stream
The definition stream

The science research stream, and

Bow

The people stream.

The checklist approach involves systematically searching for causes of the problem, ‘ticking
off” potential causes, until the actual cause is found, which can then be dealt with or
eliminatéd. This stream of thought is epitomised by Kepner & Tregoe’s (1981) approach.
The definition stream, on the other hand, seeks primarily to identify various elements of the
problem, with the view to modelling the problem situation. These ‘elements’ of the problem
might include objectives, alternative options, actors, etc..., as in the case of MCDA and
decision analysis paradigms. The science research methodology has its foundation in data
collection and observation, with the emphasis on obtaining ‘objective’ information to help
decision makers to better understand the problem. Finally, the people stream. This approach
has already been covered in some detail in the previous chapter, particularly under the social
approach to decision support. Under this stream of thought, problems are considered to be
subjective, and “functions of peoples’ perceptions” [Woolley & Pidd (1981)]. The basic aim
of the people stream approach is to clearly articulate and accurately represent individual
perceptions, in order to facilitate a shared perspective and negotiated definition of the
problem. An important point which Woolley & Pidd raise is that the people approach
presupposes that the role of OR includes that of convincing one’s client to modify his or her

perceptions, if necessary.

5.2. Strategies for dealing with complexity

MacCrimmon & Taylor (1975) identified four basic strategies for reducing complexity,
which can be employed to facilitate understanding and diagnose problems. The four

strategies are:

1. determining the problem boundaries,
2. identifying changes in the decision environment which might be responsible for, or have

lead to the problem,
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3. factoring complex problems into sub-problems,

4. focusing on the controllable components of the decision environment.

Kepner and Tregoe, in their book, The Rational Manager (1965) were early pioneers in using
and advocating the first two of these strategies. According to their approach, an initial
problem ‘deviation statement’ is fleshed-out by considering the identity, location, timing and
magnitude of the problem [Kepner & Tregoe (1981), Watson & Buede (1987)]. By
determining what “is” and “is not” part of the problem, one can focus on those areas which
have been identified as problematic. For example, if one out of five identical machines in a
factory is not working, one would consider what is different about the one broken machine?
Attention is focused on identifying the features of the broken machine which are different
’from the operational ones. In the case of the one broken machine, it may recently have been
serviced, and a part replaced by a new, ‘pirate’ part which does not work satisfactorily on this
make of machine [see Kepner & Tregoe (1981)]. So, possible causes are identified by
considering these points of difference between the “is” and “is not” sectors of the problem

3%

environment. Particular attention is given to changes in the “is” sectors which may have

precipitated the problem.

The third strategy: decomposing a problem into sub-components and solving each sub-
problem, can be useful. However, as has already been stated in the previous chapter, this
mode of working is not effective when there are significant inter-relationships between the
various problem components [e.g. Drucker (1974), MacCrimmon & Taylor (1975), Volkema
(1983)]. Finally, focusing on those sectors of the decision environment which are

controllable can be an important starting point for considering what actions are feasible.

Several individual structuring methods can be listed under each of MacCrimmon & Taylor’s
four broad strategies, as was in fact done by Volkema (1983). Volkema notes however, that
most (but not all) of the methods under each of these categories, assume a correctly defined
problem to start with, and are problem ‘reductionist’ in nature - breaking the problem down

into easier-to-handle sub-components.
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5.3. Approaches to defining problems

“The key issue in definition is how problems should be represented...” [Smith (1989)]

Complex decision situations challenge not only the decision makers’ cognitive abilities, but

also the skills of the consultant providing decision support [MacCrimmon & Taylor (1975)].

The way in which they represent or define the problem usually has a significant influence on

the outcome of the intervention, and the solutions proposed [Volkema (1983)]. Hence, it is

important that the helper clearly represents the problem in a way which is useful and

effective in assisting the decision-making group. From the research which has been done on

the subject of problem formulation, Smith (1989) identifies the following basic approaches to

problem conceptualisation and definition:

P

[o U > S Ve

Gap specification - considering the ‘gap’ between the current state, and some preferred
or desired state. This derives from Newell & Simon’s problem space theory (cf. Chapter
4). Defining problems by means of such a ‘deviation statement’ often comes naturally
[Kepner & Tregoe (1981) p.40].

Identification of obstacles or constraints precluding the achievement of one’s objectives.
Specification of goals, values and preferences.

Description of goal or solution states.

Enumeration of strategies and means to achieving goals.

Causal diagnosis - considering possible causes of the problem. Kepner & Tregoe (1981)
note that people continually use ‘cause and effect’ thinking in their everyday construing
of the situations around them.

Statement of knowledge, facts and beliefs relevant to the situation. This includes not only
the facts known about the situation, but also subjective views and beliefs relating to the
situation.

Consideration of different perspectives.

We shall see later on in this chapter that the SODA approach inherently employs most of

these techniques, combining them into a ‘single package’.
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The various approaches essentially attempt to get to the core of how people think; to
understand how individuals construe problems, as well as how creative and innovative ideas
are generated. It is perhaps no wonder that so little attention has been paid to this subject by
management scientists. Bannister & Fransella (1986) suggest that it was not until recently

that even psychologists started to present a clearer picture of human cognition and inquiry:

“The behaviourist view of persons as docile organisms, totally shaped by their environment,
has yielded ground over the last thirty years. to the tide of cognitive psychology.
Psychologists have, with great effort, reached an obvious conclusion in their labours - if
psychologists can think then it may be that their subject matter (people) can think.”

[Bannister & Fransella (1986)]

5.4. Convergent versus divergent formulation of the

problem

“While it may not be difficult to define the original problem, narrowly construed, such a.
definition has little value in the face of the situation’s complexity. On the other hand, a
comprehensive problem definition might be impossible to devise, just as complex messes
seem impossible to solve. While it's essential that problems be regarded as potentially

complex, it's also necessary that this complexity be bounded.” [Smith (1989)]

In formulating real-life problems, there is usually a conflict between the desire to focus one’s
attention, and the need to explore the problem in a ‘divergent’ manner, to ensure that
important considerations are not ignored [Smith (1989)]. Problem structuring practitioners
have also found themselves in this dilemma: whether to structure problems in a convergent
(problem reductionist) fashion, so reducing complexity, or whether to adopt divergent
(problem expansionist) paradigms to structuring [Volkema (1983), Abualsamh et al (1990)].
A narrowly defined problem, though easier to define, is likely to be of little use if it does not
fully encapsulate or appreciate the complexity of the situation [Ackoff (1962)]. On the other
hand, a comprehensive problem definition, which attempts to capture the multiple
dimensions and complexities of the situation, may be impossible to define, or of little
practical use in assisting decision makers. The categorisation of problem structuring methods

into either of the categories (convergent or divergent) is not always clear cut. For example,
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simply identifying criteria and alternatives, and evaluating alternatives using decision
analysis, is a convergent approach. However, the DA process, viewed in totality, is not

normally as simple as that, due to the ill-structured nature of decision problems.

As was discussed in Chapter 3, it is particularly important that management scientists fully
understand the problem (as seen through the eyes of their client (s)) to avoid analysing the
‘wrong problem’. This is particularly important in the light of the shift from predominantly
well-structured to more ill-structured and messy management-type problems. It is for this
reason that, in this thesis, a divergent approach to problem structuring, SODA, was employed
at the outset, to appreciate and retain the inherent complexity of the situation. However, we
felt that, after considering the ‘big picture’, it would be useful to employ MCDA to focus in
on the problem in an attempt to reduce the complexity, whilst still retaining the salient
points. The use of SODA beforehand would ensure that important considerations and aspects
of the problem would not be overlooked or ignored in the MCDA analysis. Furthermore,
SODA s particularly useful for managing the process and encouraging participants to buy

into any further analysis.
Convergent thought in general problem solving ...

“When a problem is first discovered, it is rich in solution possibilities. As the process
continues, however, assumptions and constraints are added in an effort to bring
manageability and closure to the problem. These limit the scope of the problem and the

range of possible solutions.” [Volkema (1983)]

People seldom display divergent thought in decision making. When formulating problems,
we tend to adopt convergent conceptualisations of the problem environment, in an attempt to
make sense of problem issues. Keeney (1994) notes that when considering a problem,
decision makers often think of the most obvious solutions, such as those which have been
used most recently or frequently in similar situations, and anchor on these. In this way, the
range of options generated is usually unnecessarily narrow [Keller & Ho (1988), Keeney

(1992)]. Keeney (1994) further notes that people tend to “move quickly away from the ill-

13

structured to the well-defined, from constraint free thinking to constrained thinking.” As was

already discussed in Chapter 4, the mind lives by the principle of ‘cognitive economy’.
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For this reason, Keller & Ho (1988) give several guidelines for inspiring creativity in
generating options. Their option generating procedures (discussed earlier in Chapter 3)
encourage decision makers to explore less travelled pathways and regions within the
cognitive network, by considering goals, attributes, states and options to unlock the doors to
these pathways in the cognitive network. Cognitive mapping in SODA also encourages
decision makers to think divergently, to look not just at the issue in isolation, but rather to
broaden their perspective and consider how other issues might be related to, or influence the

central issue(s).

However, most policy analysis methods.invariably seek to reduce complexity [Ackermann et
al (1989)] and although convergent structuring heuristics are normally more efficient than
divergent approaches, they are often less effective [Abualsamh et al (1990)]. In practice, the
convergent conceptualisation of problems often renders ‘solutions’ which satisfice, and
hence are frequently used by the ‘resolving’ (clinical) manager (cf. Section 4.3). Volkema
(1983) warns that although problem reduction is ostensibly the most efficient and rational
route to understanding complex problems, it is common to focus so quickly on solutions that
the problem is never fully understood or appreciated. In addition, it is widely believed that
creativity is the key to finding effective solutions to complex problems, and that divergent
structuring heuristics will lead to greater creativity, and a better formulation of the decision

environment [Evans (1989), Abualsamh et al (1990)].

For this reason, various researchers have developed problem structuring methods which
encourage problem expansion. These problem expansion methodologies invariably start with
some statement (or label) of the problem, and ask exploratory questions such as: “Why is that
‘important?”, “Does this have important ramifications for some other issue, or is it important
in itself?”, “What are the consequences of that?”, “What factors explain this situation?”, or
“What strategies could be adopted to achieve this goal, or remedy this situation?” [Eden
(1989), Volkema (1983), Keeney (1992), Abualsamh et al (1990)]. These questions, asked
repeatedly, help to identify goals, and further expand upon them, until the ‘fundamental’ or
ultimate goals have been identified, and strategies explored for achieving each of them
[Ackermann et al (1990), Smith (1989)]. Keeney’s value focused thinking, for example, uses
this style of questioning to identify the ‘strategic’ and ‘fundamental’ objectives. By
“considering these fundamental objectives, VFT enables the analyst, and their clients, to

effectively bound the particular decision context (so defining the solution space, and guiding
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the search for possible plans of action for achieving the various identified objectives),
without losing sight of the broader strategic context. In this way, VFT provides useful
insights into defining a specific decision context. Strategic objectives are furthermore useful

for identifying decision opportunities (cf. Chapter 3).

Volkema (1983) notes that once a particular problem definition has been formulated, people
display aversion to reformulation of the problem. It has been observed that the amount of
information required to change a decision is much more than that required to make it in the
first place [Volkema (1983)]. This fact supports the importance of adopting a divergent
approach to defining the decision context from the outset. Volkema recommends that
planners adopt a problem expansionist approach to structuring problems, suggesting that they
devote “more time and energy to the formulation process and considering as many different
perspectives of the problem as possible”. This, as we shall see, 1s one of the key tenets of

SODA.

Problem expansion heuristics broaden the scope of the problem, making it more expansive by
relaxing pre-imposed boundaries in the mind of the individual decision-maker, which
otherwise significantly influence the decision makers’ thinking [Volkema (1983)]. This
invariably leads to a broader spectrum of solutions being generated. In other words, the
‘solution space’ is enlarged [Keeney (1992), Volkema (1983)]. However, in aiming to retain
the complexity of real-life situations, it is crucial that divergent structuring methodologies
also provide the means for managing this complexity [Ackermann et al (1989)]. The COPE
software, developed out of the SODA approach is usually very effective in this task, as shall

be seen in the next few chapters.

5.5. Strategic Options Development and Analysis

(SODA)

The remainder of this chapter gives a brief description of the SODA approach to decision
support, including cognitive mapping, which is a key technique used during the SODA

process.
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SODA (like other soft OR methods) provides the consultant with a means to partially
structure, and systematically analyse, previously unstructured situations [Rosenhead (1989)].
It focuses particularly on facilitating group participation in a strategic thinking process [Eden
& Radford (1990)]. The SODA process strives to include the diverse and subjective views of
~ each participant, and starts out by interviewing each participant individually. This ensures
that each team member has a fair chance to air their views [Bennett (1990)]. The result is
that, in effect, as many definitions of the problem arise as there are participants [Bennett
(1990)]. This leads to a richer formulation of the problem, which appreciates the complexity
inherent in messy problems [Eden (1989)]. These individual problem definitions are then
merged into a single, all-encompassing view of the problem, which is later debated and
negotiated in the ‘SODA workshop’. In the workshop, the primary aim is to obtain a

consensual, or group perspective of the problem [Eden (1989), Massey & Wallace (1996)].

This said, it is important to stress that SODA is not merely a problem structuring method, but
rather a methodology [Eden (1990b)] assisting the consultant to facilitate a group process
whereby his/her clients’ thoughts can be clearly articulated and structured. In order to do so,
SODA draws on various theories about problems, groups and organiéations. SODA’s primary
aim is to help members of the problem solving team to understand each others’” views in such
a way that it facilitates effective interaction between team members. [Eden (1989), Massey &
Wallace (1996)]. The complex, and often highly political problems faced by management
teams in organisations requires a sensitive and flexible modelling approach - which SODA

provides.

“SODA is ... a method which derives from an explicit theoretical framework about
organisations, groups and problems, which informs a conceptual framework about the nature

of the consultant’s role” [Fden 1990b)].

Eden’s cognitive mapping technique [Eden (1988)], used extensively in SODA, provides
qualitative (as opposed to quantitative) modelling of the decision environment [Ackermann
& Belton (1994)]. Cognitive mapping seeks primarily to model the subjective ideas, views
and beliefs of the individual [Eden (1989)], using as its conceptual basis, Kelly’s Personal

Construct Theory.
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5.5.1. Cognitive mapping : The process

The SODA process usually starts with a series of interviews, where each team member is
mterviewed individually. In this way, special attention is given to each individual’s
perspective. In the initial interview, there is no pre-planned agenda. Rather, the consultant
starts with only a problem label, and actively maps the ideas of the client as they are raised.
The recorded concepts, and inter-relationships (denoted by arrows) in the map, provide the
cues for further questions, and exploration of problem issues as the interview progresses. In
this way, the consultant and client together explore the implications of the model as it

unfolds during the interview.

[n Figure 5.1. a portion of a map from one of these interviews is displayed. When questioned
about what he saw as the main problem facing the management of the west coast rock lobster
resource, the particular participant pointed out that there was “too much extraction” from the
resource. [ (as interviewer/ facilitator) proceeded to ask what a satisfactory alternative might
be to this situation. His response was: “a limited number of ‘industrial’ users”. This response
formed the opposite pole to the initial statement. The ellipses denote the words ‘rather than’.
So, concept number | is read as: ‘Too much extraction rather than a limited number of
industrial users’. This dpposite pole gives further meaning, and clarifies the concept, as
explained by personal construct theory. This is important, since the very same words can
mean quite different things to different people [Eden et al (1983)]; as Kersten (1997) points
out, communication is a complex process. As can be seen in Figure 5.1, many concepts do
not have explicitly stated opposite poles. In these cases, the concept should be taken to have
an implicit opposite phrase [Cropper et al (1990)]. The numbering of concepts is simply for

reference purposes, and assists with future analysis of the maps.

From this initial concept, the problem definition was fleshed-out by considering i) the
ramifications of this, and other concepts later identified, and ii) possible explanétions for
each concept. So, my next question was: “What is an explanation for there being too many
users?”. The answer was that there was currently a lot of illegal use of the resource. This was
added as concept no. 2. Further exploration of the problem continued in a similar manner,

exploring the possible consequences of, and explanations for each concept. In this way, the
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problem definition was expanded. By continually questioning the consequences of concepts,
goals and objectives are identified. Through this process, as with VFT, it is determined
whether an identified objective is merely a means to some higher end, or whether it is an

‘ultimate objective’ (i.e. ‘motherhood’ and ‘apple-pie’ concepts), as discussed in Chapter 3.

The arrows linking the various concepts show the inter-relationships between different
concepts i.e. the influence a concept might have on another, where the concept to which the
arrow points is “explained’ by, or perhaps a result of, the explanatory concept. By following
the arrows from one concept to the next, one can follow the train of thought of the
interviewee. A negative arrow (such as that between concept no. 11 and concept no. 1) shows
an inverse relationship, implying that the subordinate concept (in this case, no. 11) leads to
the negative pole of the superordinate concept. Hence, what the interviewee meant was that it
should be recognised by decision makers, and the South African community alike, that not
everyone has the right to use the resource commercially, and that this realisation naturally
leads to the limiting of the number of commercial users of the resource. This map provides a
good, though brief, introduction to the access rights issue, as it relates to the west cdast rock
lobster fishery. Just by looking at this map, it is clear that several trade-offs have to be made
in any decision relating to access rights. Political, economic and development issues all come

into the equation. There is clearly potential for an MCDA approach to the problem.

In the first interview, the consultant adopts an empathetic approach, encouraging the client to
articulate and ‘talk about’ his/her problem [Eden et al (1983)]. At the same time, it enables
the consultant to understand the problem as seen through the client’s eyes. In this way, the
initial emphasis is placed on the individuality of different interpretations of the problem

situation.

Although the consultant adopts the pose of ‘active listener’ [Eden et al (1983)] in the first
round of interviews, their role in structuring the problem should not be under-estimated. He
actively synthesises and interprets what the decision maker is saying during the interview,
whilst representing the information in the map. Often, the client’s ideas are disjoint and their
understanding of the problem limited. The map helps the clients to formally articulate and
structure their ideas and thoughts about the problem, leading to them better understanding
their problem. At the same time, the analyst applies his/her understanding to what the client

is saying, and how the client interprets the situation. Therefore, the map represents not only
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analysis can indicate the relative importance of various concepts. The potency analysis is
also particularly useful for identifying and considering the effectiveness of different options.
“In order to tidy the model, analysis is carried out. And analysis leads frequently to

(re)building.” [Cropper et al (1990)]

Using these analyses, the consultant grapples with the problem formulation in an attempt to
better understand the issue at hand and adds their own flavour to the map, dependent on how
they interpret what the client has said in the interview. The consultant, like their client, might
place more emphasis on certain issues than on others, or even ignore or neglect to enter some
things raised by their client in the interview. So, each individual’s cognitive map captures a
combined view of the problem - as the interviewer and interviewee together see it. Hence, the
need for a second interview with each team member. In this follow-up interview, the COPE
map is presented back to the client, to check that the consultant correctly understood and
represented the problem as the individual participant sees it i.e. that the map truly reflects
his/her perspective. Misunderstandings can be cleared up during the interview as the client
views the map and gives further explanatory input where necessary. This is likely to
encourage the client to ‘buy in’ to the process, taking ownership of the map, which further
encourages a “‘warmer, more trusting consultant-client relationship.” [Eden (1989) p.31].
Ownership of the map is further encouraged by not abbreviating, but rather using the actual

words and phrases of the client in the map [Ackermann et al (1990)].

The second interview also provides the opportunity for expanding on certain issues which
were raised in the first interview, or inserting important concepts or links which were omitted
in the first interview. Once it has been agreed that the map is an adequate mode! of how the
individual client perceives the decision environment, the consultant can adopt a more
proactive, less empathetic approach to decision support. This is done by working with the
client on analysing the goal system, and then working down the map towards the options, or

alternatively, starting with the options and moving up towards the goals [Eden (1989)].

5.5.3. Merging individual maps

Once the round one and fwo interviews have been conducted, the facilitator goes about
merging each of the individual maps into a combined ‘strategic’ map {Eden (1989)]. Portions

of individual maps are combined, by merging common or similar concepts, and inserting
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links between concepts in different maps. Merging different individuals’ concepts in this way
assumes that the different people mean the same thing with the similar words used. In
inserting links in the merged map to show relationships between concepts in different
individuals’ maps, the facilitator exhausts all possibilities [Eden et al (1983)]. In this way,
there is a degree of tampering with the individual maps; however, this usually makes the
strategic map more interesting for the team members to work on and negotiate in the SODA
workshop [Eden et al (1983)]. Team members get to see how others’ views and concepts
relate to their own, and become more engaged in working on the strategic map. There is
however the following caveat on merging maps: the consultant needs to exercise great care in
merging concepts and inserting links, and should, in the workshop, confirm with his/her

clients that the concepts merged really mean the same thing [Eden et al (1983)].

The initial purpose of the merged map is to encourage team members to change their minds
about the way they see the situation, by considering others’ views in conjunction with their
own. As was stated in the previous chapter, decision makers spend much of their time
thinking about what makes those around them tick, and much of their hypothesising about
their world is concerned with “the other human beings that make up that world” [Eden et al
{(1983) p.3]. SODA takes advantage of this, and encourages participants to shift towards a

group perspective of the problem, without feeling compromised [Eden (1989) p.33].

The merged map usually consists of many hundreds of concepts. Therefore, it is imperative
that the consultant has the necessary tools to handle the richness and complexity in the
merged map. The COPE software effectively stores the vast number of concepts and inter-
relationships, and enables the consultant to perform several analyses on the information.
Some of the most useful of these analyses are cluster and potency analysis, which enables the
identification of ‘emerging themes’ and ‘key concepts’ [Eden (1989} p.37], and the
clustering of concepts in the strategic map into separate sub-maps retating to each particular

topic or issue.

5.5.4. The SODA Workshop

Eden (1989} [p.36] notes that the SODA workshop, rather than the cognitive mapping

technique, s the most important element of the SODA methodology. As he points out,
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“SODA s the approach of working with clients, out of which has grown the particular

technique of cognitive mapping.” [Eden (1989) p.26].

The workshop is normally held away from the office or usual meeting place of the group
[Eden (1990d)], with the helper in the chair, as opposed to the team leader [Eden et al (1983),
_ Ackermann (1990)]. The facilitator provides unbiased and objective chairmanship, and can
allocate sufficient air-time to each participant’s concerns in an equitable manner. This is
achieved by simply going through and discussing the merged map. Each team member has
already had ample opportunity to air their views and concerns in the preliminary interviews,
and their concerns are represented in the cognitive maps. When working with ‘inclusive’
groups, this leads to a greater feeling of fairness and democracy in the decision making

process.

The clusters in the strategic map represent the main areas of concern, as seen by all
participants, and provide the agenda for the workshop. The workshop starts by giving an
overview of the model, indicating the key issues (clusters) involved, and highlighting the
inter-relationships between them [Eden et al (1983)] without going into too much detail. Key
goals, strategies and options are high-lighted. From this initial overview of the problem, each
cluster is explored in turn. The agenda should allow a ‘cyclical process’ [Eden (1989)],
allowing participants to cycle through the map several times if necessary, modifying and
elaborating on the model as discussion and negotiation progress. The COPE software is

extremely useful in this regard, allowing the map to be expanded during the workshop.

Whilst considering each cluster, team members can see how other participants’ concepts link
into their own. Each concept derives meaning from it’s opposite pole, and from the other
concepts linked to it (explanations or consequences). In this way, the meaning of a particular
participant’s concepts might change when viewed alongside the concepts of others. It is
therefore important to cycle through the map several ﬁmes, so that participants can absorb
the change in meaning implied by the new context, within other’s concepts [Eden (1989)].
The strategic map is anonymous; any particular participant does not know which concepts
belong to whom, besides their own. This provides a stable political environment for
considering the bigger picture, where each concept has equal weight, regardless of how
junior or senior the contributor is. This process further reduces the potential for domination

of the meeting by one or two of the more vociferous or senior members, and ideas can be
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considered on their own merit, without regard to who raised them. In this way, SODA allows
each participant to be heard, and ensures that their ideas are fairly considered and negotiated
by the group. As a result, each participant can buy in to the process in the knowledge that
they will have a fair say in the process. This is a critical step towards a negotiated

construction of the problem.

5.5.5. Representation of the problem

Several researchers [e.g. Keller & Ho (1989) p.717, Smith (1989)] stress that an individual’s
cognitive representation of the problem determines the way in which they will go about
solving it, and furthermore, that this internal representation of the problem has a major
impact on judgement and choice. Volkema (1983) also emphasises the strong relationship
between the representation of a problem, and the “domain of solutions and ideas that the

representation can produce”.

As was stated above, SODA, in representing (or modelling) the problem, employs most of

the techniques for conceptualising problems listed by Smith (1989). We look at each in turn:

Gap specification and Goal State specification

In the cognitive mapping process, SODA encourages creativity in two ways: firstly, by
specifying the concepts in the imperative form, including actions and actors {Ackermann et
al (1990)]. In this way the model calls for a proactive approach to the problem. Secondly,
creativity is fostered through consideration of the opposite pole of concepts - the consultant
should constantly encourage their client to think of each concept as being bi-polar, and at
times exert pressure on him/her to come up with a satisfactory alternative [Eden et al (1983)].
This satisfactory alternative might provide the remedy for dealing with the particular issue.
This, in effect, is gap specification; considering the current predicament, which is the ‘initial
state’, and specifying the goal state (satisfactory alternative) for the particular concept. So,
in Figure 5.1., and concept no. 1, the initial state was “too much extraction”, for which the

goal state “a limited number of industrial users” was specified.
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Knowledge specification, Difficulties and constraints

“The systemn of beliefs, captured by a cognitive map, gives an indication of why the situation
is problematic. The mapping process helps identify the sense of direction (‘goals’), or

disappointment about current direction (‘not goals’)” [Eden (1991)]

The SODA process starts out by focusing on knowledge specification. This is achieved by
individually interviewing each person who can potentially contrib.ute to the body of
knowledge relating to the problem. Each client’s understanding of the problem is usually
limited and their thoughts disjoint, and the cognitive map effectively structures the facts and
beliefs about the problem as they are raised, into a useful and accessible information system
(EIS) [Eden & Ackermann (1992)]. The consultant commences the first interview by asking
the client what the main problem issues are, so encouraging him/her to specify difficulties
and constraints. As the interview progresses, and the map is elaborated, difficulties and

constraints in related areas also arise and are entered as concepts.
Causal diagnosis, Means and strategies, Ultimate values and preferences

After the initial concept has been noted, the consultant and client together diagnose causal
relationships, and causes of the problem, by specifying concepts which lead into (explain),
and out from (a consequence of), a particular concept. In addition, the consultant continually
builds the hierarchy, looking out for concepts which are potential goals, strategies or options
[Ackermann et al (1990)]. Ultimate values and objectives are identified by repeatedly asking
whether a concept is an ultimate end in itself (‘like motherhood or apple-pie’), or whether it
is merely a means to some higher objective i.e. adopting the divergent approach to problem

structuring.
Different perspectives

Finally, the SODA workshop brings together many perspectives of the problem for
discussion and negotiation. Smith (1989) notes further that different problem definitions can
arise due to linguistic variations i.e. different meanings ascribed to words or phrases. SODA
tackles this problem by using negative poles, and the context of a concept in the map to

clarify the precise meaning of the concepts used by participants.
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Von Winterfeldt & Edwards (1986) suggest that, although it is not always practical, the
decision analyst should consider as many different problem definitions as is possible, before
concentrating on one in particular. SODA, by concentrating on each individual participant’s
definition of the problem, essentially have as many definitions of the problem as participants,

which are then merged into one [Bennett (1990)].

5.5.6. Cognitive Mapping and Personal Construct Theory

“How can we achieve teamwork in an activity as individual as thinking?” [Kepner & Tregoe

(1981) p.27]

The consultant’s basic aim when working with a group is usually to guide the group to
decisions with which all members of the group are equally happy and committed [Friend
(1990)]. Massey & Wallace (1996) further stress that GDSS designers need to bear in mind

that GDSSs should enable and assist participants to:

1. formulate, structure and view the decision situation in a way which corresponds to, and
supports, their cognitive processes, and

2. communicate and work effectively together in a group situation.

The cognitive mapping technique and the overall SODA process, founded upon the broader
philosophical framework of PCT for consideration of individuals’ (and group / social
cognition) attempt to do just that. Kelly, although interested in psychotherapy, “sought to
make his psychology comprehensive enough to serve the purposes of those with very
different issues in mind” [Bannister & Fransella (1986)]. The rest of this section takes a
closer look at how the cognitive mapping technique, developed for SODA, derives it’s roots

from PCT.

Eden initially attempted to use repertory grids (the technique developed by Kelly) for
structuring OR problems. He found that, in the OR context, the repertory grids did not reflect
Kelly’s theory closely enough - and so developed further the cognitive mapping technique

[Eden (1988)].
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The individual map uses the actual phrases and vocabulary of the client, and as such, is an
articulation of the clients internal representation (or construction) of the problem. This is
consistent with PCT’s individuality corollary, which states that: “persons differ from each

other in their construction of events”.

Each concept derives further meaning from an opposite pole (dichotomy corollary), and the
surrounding concepts in the map. In this way, the map is built using the client’s own personal

constructs and attempts to represent areas of the client’s internal cognitive network.

Each individual map is constructed hierarchically. Goals are at the highest, most
superordinate level, with key issues (or strategies) leading into them, and options at the
lowest, most subordinate level in the map. This reflects the organisation corollary of PCT.
This corollary recognises that a person’s constructs are linked by ordinal relationships -
hence the name personal construct system. As already discussed in Chapter 5, the mind
operates by the principle of cognitive economy, clustering related constructs into sub-groups
of related concepts. The pyramidal and “hierarchy quality of construct systems is what makes
our world a manageable place for us.” [Bannister & Fransella (1986) p.11] Eden (1988)
points out that the hierarchical nature of cognitive mapping reflects his aim to provide

structure and model information in a way which is useful in OR projects.

The sociality corollary states : “To the extent that one person construes the construction
processes of another, they may play a role in a social process involving the other person.”
The merged map provides people with a means for seeing others’ constructions of the
problem situation, and how the others’ constructions relate to their own. Their own
constructs are set within the broader context of concepts purported by all other participants.
[n the team map, their own concepts derive new meaning from others’ concepts, leading into
(explaining) or from (consequences) their own. The team map does not belong to any
individual, but rather facilitates a process of negotiation towards a team ‘reconstruction’ of
the problem at hand [Eden (1988)]. After this negotiation process, the map reflects a
common, shared perspective of the problem, enabling the team to proceed with a common

understanding of the situation (commonality corollary).
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5.6. Problem Structuring and Group Decision Support
Methods : What should they attempt to do?

[n summary, the following list gives some of the essential requirements for group problem

structuring approaches in the field of management science. They should:

o

(OS]

h

10.
11.

12.

Clarify, and help decision makers to make more sense of the situation when they don’t
know what the problem really is.

Encourage strategic thought, rather than just préviding some routine analysis.

Help decision makers to talk openly about their problems.

Clearly represent the cognitive processes of decision makers.

By so doing, facilitate effective communication of those thoughts within the group.
Understand and take account of the political and social dynamics in the situation e.g.
prevent domination of the process by one or two participants.

Provide as much information as possible; including information on peoples’ values,
objectives, perspectives & preferences.

Inspire creativity and innovation.

Counter or correct for biases resulting from judgement heuristics.

Consider all parties’ perspectives in order to obtain a richer problem formulation.
Expand each decision makers’ perspective by considering other perspectives, and by so
doing, facilitating a leaming process.

Provide the consultant with a tool which allows him/her to manage the group process, as
well as managing the problem content. In other words, to provide a framework which
enables them to effectively combine the skills of the behavioural scientist with those of
the management scientist.

Effectively bring all parties into the process.

. Consider the client’s role and motivations.

. Be compatible with both the consultants and client’s personality and style.
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Chapter 6

Our intervention with key decision makers
in the west coast rock lobster fishery :

SODA interviews & workshop

6.1. Getting Started...

t the outset of the research, we approached the chairman of the working group
A(WCRLWG‘) whose task it is to give scientific recommendations for management

decisions at the Sea Fisheries Research Institute (SFRI). We expressed our desire to
employ various group facilitation and problem structuring methods in an intervention to
assist them in their development of an Operational Management Procedure (OMP?) for the
West Coast Rock Lobster Fishery. The development of an" OMP had already been on the
WCRLWG’s agenda for some time, and the computer models used for estimating resource
biomass, and which had provided the scientific basis for previous TAC decisions, were to be
used as the basis for the OMP. The basic aim of the OMP is to automate the annual process
of determining scientific recommendations (in the form of total allowable catches (TAC’s)).
The OMP is also a mechanism by which a systematic and long-term stock rebuilding strategy
can be engendered. However, discussion on what the OMP would entail, how it would be

implemented, and who would be involved in developing an OMP was however in the very

" West Coast Rock Lobster Working Group

? An OMP is defined in the government white paper ‘A Marine Fisheries Policy for South Africa’ as: a
scientifically evaluated process which defines the manner in which the available data on a resource are used to
determine the level of a control measure such as a TAC (i.e. the total allowable catch for a given fishing season),
thereby incorporating a harvesting strategy. '
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early stages. As shall be seen later, several stakeholder groups opposed the idea of the OMP

" as it was eventually proposed.

We pointed out that the aims of our intervention would be:

to identify the various stakeholder groups involved, as well as individual representatives
for each interest group,

to interview each representative in order to explore problems concerning them, and
identify their perceived objectives for managing the fishery,

by so doing, to‘ consider the broader picture of stakeholder goals, which may not be
included in the technical models which had provided the scientific basis for previous
years’ decisions,

to model and analyse the qualitative information obtained in the interviews - to assist with
decisions relating to the development of the OMP,

to hold a one-day workshop with all role-players around the table together, where
structuring aids would be used to facilitate communication. It was also mentioned that the
workshop would provide us with the opportunity to experiment with various group

decision support techniques.

We emphasized that our role would be that of impartial and-independent facilitators in group

discussions and analysis. In this preliminary meeting at the SFRI, we went on to identify the

following groups and/or representatives (fictitious names have been used to retain

anbnymity):

Bill (state department), .

Baob (state department),

Sam (academic scientist),

Jerry (academic scientist),

Fred (independent scientific consultant),

Frank (independent scientific consultant),

Tohn (industry representative),

Mike (member of the Sea Fisheries Advisory Committee (SFAC)),

Phil (labour representative),

Harry (labour representative).
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6.2. SODA Interviews & Analysis of maps

In the ensuing few months, each participant was interviewed individually, and a cognitive
map drawn during each interview. The cognitive mapping technique was used firstly to guide
the questioning and discussion process, and secondly to record the content of the discussion
in order to structure the problem. At the start of each interview, participants were asked to
specify what they felt were the major problems facing the WCRL management team at that
particular time. This particularly broad and divergent approach of questioning was adopted at
the outset to encourage individuals to talk about the problem as they saw it. A sample map,
as it was taken down in the interview is given in Figure 6.1. overleaf. As Eden & Simpson
(1989) point out, the map immediately after the interview is not normally neat, complete or

easily legible to anyone other than the interviewer.

After each interview, the recorded information was entered into the COPE software. The
notes taken in the interview helped to prompt the interviewer’s memory in building the
COPE model [Eden & Simpson {1989)]. Once the concepts and arrows had been entered, the
maps were analysed and manipulated - i.e. the so-called back-room work. Considerable time
was spent considering the links between concepts and how one concept influenced another -
inserting new links where necessary. This led to a much deeper understanding of the problem
[Belton et al (1997)] - particularly on our part, as consultants. Cluster analysis proved
particularly useful for clustering the problem into smaller, easier-to-handle sub-groups of

well-linked concepts [Eden (1987)].

6.2.1. Follow-up interviews

After analysing each map, inserting links and re-organizing concepts, a follow-up interview
was arranged with each participant in turn. In the follow-up interviews, their individual maps
were fed back and explored with them, and updated on-the-spot where necessary. These
updated individual maps can be found in Appendix A. The key concept (s) in each map have
been circled, and serve as a guideline of the general content of each particular cluster map.

Objectives are denoted by bold font, and strategies by bold italic.
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6.2.2. Summary of the various cognitive maps

As might have been expected, different participants displayed different concerns and
emphases. What follows is a brief summary of the information included in each participant’s
cognitive map. Although these summaries are useful for giving a basic overview of the
issues, the actual cognitive maps in Appendix A provide a much deeper understanding of the

intricacies and complexities of the decision environment.

Bill’s map, for example (see Figure 6.2. overleaf), was concerned mainly with the overall
fisheries policy, and was closely linked to the guidelines given by the Fisheries Policy
Development Committee (1996). He stressed that the management strategies adopted by the
SFRI needed to be consistant with the new fisheries policy which was being developed, and

highlighted the following key objectives:

1. Transparency and accountability in decision-making,
2. Participation of all role-players in the decision making process,

Long-term sustainable use of the resource (as opposed to short-term social upliftment),

Ll

Development of new markets,
Increased job creation and employment opportunities,

Fair and equitable access,

SR

Management decisions based on the best available knowledge, with a multi-disciplinary

approach to decision-making.

As can be seen in Figure 6.2, each of these key areas or clusters is explored, and his ideas on
each topic mapped out. Various possible clusterings of the concepts were identified and
considered using the COPE software’s ‘cluster analysis’. The hierarchical clustering analysis
(or “HISET’ analysis) proved particularly useful in this case for identifying clusters. HISET
analysis essentially considers the hierarchical nature of the map, and presumes that each goal
has a particular strategy for achieving it [Eden (1987)]. Lines have been drawn in in Figure

6.2 to show these different clusters.
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Sam, on the other hand, was concerned mainly with the problem of policing and access rights
(cf. Appendix A p. 186). Several interesting options were identified as potential solutions for
dealing with access rights issues, policing/poaching, and the development of new markets
(see pp. 186 to 191 (maps | & 2)). Bob’s map centred around the conservation and
scientifically sound management of the fish stock, as well as co-management as a means to
reducing poaching and increasing transparency. He spent some time thinking about different
ways of including all the stakeholders in the development of the OMP and also considered

how socic-economic factors could be factored into the OMP (pp. 200 to 202).

John focused on the economics of the fishery and the fishing community’s perceptions of the
state of the resource (maps | & 3 (pb. 196 & 198)). He also expressed particular concern
about the vast differences in perceptions as to the state of the fishery and the resource, held
by the SFRI and the fishing industry (map 3 p. 198). From the interview and cognitive
mapping process with him, it was clear that the fishing industry was hesitant to accept the
idea of an OMP because of the multitude of qualitative factors which, until then, had not
been openly considered in the OMP debate (maps | & 2 (pp. 196 & 197)). For example,
although most (if not all) of the participants agreed that a stock rebuilding policy should be
adopted, the question was to what level stocks should be rebuilt, and at what rate. Because of
the political climate at that time, industry players felt they had no guarantee of their future
viability or stability, and were not willing to support any major long-term rebuilding policy
until such time as the allocation question had been properly addressed and finalised (map 4

p.199).

John also expressed concerns that the quantitative data used in the models was, on it’s own,
insufficient for guiding decision-making, due to the high uncertainties in model estimates
caused by large-scale poaching and recreational fishing (map 1). He further argued that
environmental, marketing and other operational factors have a huge impact on catch-per-
unit-effort (CPUE) figures, which are fundamental in determining biomass estimates. He
pointed out for example, that fishing fleets are often forced to fish at particular times of the
year and in poor weather conditions in order to meet consumer demand in different parts of
the world, such as Japan (map 1). This, in turn, leads to significantly lower CPUE’s than if
fishing for quota had taken place in good weather. To bring his point across, he explained
that, by altering their fishing strategy and fishing further afield, the fishing industry could

obtain better CPUE results. Although this would raise fuel and other fishing costs, it could be
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used to manipulate the CPUE figures for more favourable TAC decisions in future years.
Hence, he and other industry players were not happy with the idea of a rigid OMP which
would determine their future TAC's for the next S years, based purely on these quantitative
indices and models. Many other issues were raised by John and can be seen in Appendix A

(pp. 196 to 199).

Jerry placed most emphasis on modelling in decision making (map 1), and policies for
rebuilding the fish stock (map 2 p. 204). Fred, on the other hand, focused atténtion on
economic issues, and the need to balance the rebuilding of fish stocks with rebuilding the
fishing industry, in view of the sharp declines in total allowable catch (TAC) in previous
years (map | p. 192). Harry, representing the informal fishermen, highlighted the political
pressures influencing fisheries policy decisions. He stressed that many communities had
suffered discrimination under previous apartheid policies, and that these imbalances should

be rectified in South Africa’s new fisheries policy (p. 206).

[t was our finding that the SODA interviews were enjoyed by most participants. Positive
feed-back was received from several people. One stated that he had enjoyed the exercise, and
that the cognitive map which resulted from the interview with him helped to crystalize his
own thoughts about the problem situation (Sam). Another also mentioned that he had enjoyed
the interview and cognitive mapping exercise (Bill). On running through yet another
participant’s map with him in order to clear up any misunderstandings, he commented on
how much complexity was captured within the cognitive map, and that it was “scary to see
how his mind worked” (Fred). In this way, we found the SODA interviews very effective for
developing the client-consultant relationship. In fact, so much so, that some role-players even
started to confide in us; more than one person commented ‘off-the-record’ about their
feelings of how decisions were made, and the political complexities and wranglings involved
in the decision process. This client-consultant relationship was further strengthened through
us sitting in on all the west coast rock lobster working group (WCRLWG) meetings as

observers.

6.3. Merging maps and preparing for the workshop

Once all the interviews had been completed, and the individual maps updated, it was time to

merge all the individual maps into a strategy/group map. This was no simple task; the COPE
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software proved invaluable for analysing, organising and merging the £700 concepts drawn
from the individual maps. The various analyses available in COPE (discussed earlier in
Chapter 5) proved even more invaluable when working with a map of this magnitude. As
Eden et al (1983) point out, there is “so much content”, “so many new ideas” and inter-
relationships between issues which emerge, that it is easy for the participants, as well as the
helper, to be swamped by all the information. Hence, the need for clear analysis of the data.
In this regard, the clusters which had been identified earlier for each individual map
facilitated a much easier transition from the individual maps to the merged map. COPE is
also extremely useful for detecting vicious loops, for example, which can be difficult to
detect when such a loop consists of numerous inter-related concepts. It is also important that

the helper present the COPE model in a dynamic and stimulating way in the workshop, to

further prevent their client being swamped by the content.

A fair amount of overlap existed in different individual maps, and the following general
clusters were formed in the strategic map:

1. Choosing between a simple OMP and an annual review process for determining TAC?

2. Including qualitative factors in decision-making

Determining a robust indicator of resource status

L2

»

Rebuilding the industry

Rebuilding the resource

Employing a multi-disciplinary approach to decision-making
Measures for more effective policing and control of the fishery

Co-management schemes!

W N o

Developing new markets
10. Providing fair and equitable access rights

1 1. Ensuring transparency and accountability in management

These cluster maps can be seen in Appendix B. It was found, in analysing and clustering the
concepts in the strategic map, that the various clusters were very inter-related. This suggested
that each problem issue (i.e. cluster) should not be considered in isolation of the others. For

example, stock rebuilding (no. 5 above) is a key component of the proposed OMP (no. 1),

! Co-management is an arrangement whereby the fishing industry/community play some role in managing, or
contributing to the management of the fishery wgether with the regulatory authorities (in this case SF) . Co-
management schemes can take many shapes or forms.
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and one of the major reasons for having an OMP i.e. to facilitate a systematic, long-term
stock rebuilding program. Stock rebuilding strategies however, cannot be considered without
also considering the political pressures to give broader access rights (no. 10 above), the
economic situation and need to rebuild the industry (no. 4) in addition to the state of the fish
stocks, or in light of the problems of poaching and ineffective policing (no. 7 above).
Furthermore, the effectiveness of policing in keeping down the level of poaching (possibly
through co-management schemes (no. 8)) has a fundamental impact on the uncertainty of
biomass estimates (no. 3), and the overall precision of the OMP and TAC decisions (no. 1).
In addition, it is impossible to consider possible co-management schemes (no. 8) for reducing
poaching (no.7), without first considering possible outcomes of the access rights decision
(no. 10)(to be made ultimately by the Minister of Environmental Affairs). These are but

some of the many inter-relating and complex issues facing our client group.

This strategic map formed the basis for drawing up an agenda for the workshop, and a date

was set for the meeting.

6.4. The Workshop

The workshop was held at the University of Cape Town, being neutral ground, away from the
usual meeting place of the WCRLWG and SFAC. As Eden (1990d) points out, ‘away days’
are often effective for allowing senior managers to think “in an uncluttered way” about
strategic issues or ventures. The workshop was divided into two sessions - a morning and an
afternoon session. In the morning, the SODA map was explored, providing the participants
the opportunity to view others’ perspectives and negotiate a problem definition. In the
afternoon, a brainstorming exercise was held, with the aim of consolidating that which was in
the merged map into a value tree and, if time permitted, identifying measurable criteria for

each objective in the tree.
Morning session

After welcoming the participants, an overview map of the merged model was presented and
cycled through [Eden (1989)] (see Figure 6.3. below). This overview map was created by

collapsing the group map onto the selected concepts in COPE.
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Although the focus of the workshop was on the issue of the OMP (concept no.135), it is
apparent from Figure 6.3. that many of the other issues have an important and direct bearing
on the OMP. At the very least, these other factors should be recognised as important in

considering the operational management procedure (OMP).

Due to time constraints, we were forced to concentrate on the first two cluster maps (on the
OMP, and inclusion of qualitative factors} which were particularly relevant at the time, and
to ignore (or briefly pass-over) a large quantity of the other information contained in the
group map. Debate initially centered on how qualitative factors could be included in the
OMP, with particular reference made to the proposed computer simulation program which
would facilitate industry’s participation in decision making. In this way, the industry could
be involved in trade-off decisions between long-term risk, catch rates and variability in
annual TAC. Attention soon focused on the lack of clear political direction with respect to
future access rights, and it’s implications for the OMP debate. As discussion continued,
several participants questioned the purpose, benefits and short-comings of the OMP as it was

proposed.

It was stated, for example, that due to the variability in abundance indices, changes in the
state of the resource can only be detected meaningfully over a longer period. As such, an
OMP is a sensible method of managing the resource for periods of 3 or 5 years into the
future. On the other hand however, the proposed OMP was largely numerical; several players
suggested that due to the complexities inherent in rock lobster management, a purely
mathematical approach was inappropriate, and that continuous scientific debate and
deliberation (i.e. on an annual basis) should be strived for, whereby more qualitative factors
could also be taken into account. These qualitative factors might include operational,

€CONOMmIcC Or SOCiO-eCONOMIC ISSUES.

The hierarchical nature of the map helped participants to think in a structured way; goals,
strategies and options were easily identifiable due to the different colours and fonts used in

the COPE model.

The strategic map incorporated a vast array of different perspectives and information. On the
whole, we found that there was broad consensus on many issues. However, beneath the

surface of the OMP debate, major differences of opinion existed on important issues which
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related to the OMP question; these differences appeared irreconcilable. For example, one
participant felt that because the resource is declining and under pressure, the resource will
not be able to sustain the large fishing industry in future. He suggested that more artisanal
methods of fishing be promoted, and that newcomers be allowed into the fishery which, in
his view, would enable a more equitable allocation of quotas and address past injustices [see
the map on access rights in Appendix B (p. 222)]. This would mean cutting the cake into a
larger number of smaller pieces. In this way, the community could then be involved in
managing and controlling the resource, and the poaching problem would hopefully be solved

[see maps on poaching and co-management (Appendix B - pp. 219 & 220)].

This view, of course, did not wash down well with those already established in the industry;
it would mean that their slice of the business would be reduced. After all, many industry
participants felt that the quota cake was already too small due, to a declining resource [see
the map on rebuilding the industry - p. 216]. Furthermore, industry directors would be quick
to point out that many fishermen are employed by the industry, share ir_x profit-sharing
schemes, and enjoy stable (in and out of season) jobs. In addition, the existing fishing
industry has taken several years to accumulate the capital and expertise, and are more
economically efficient than the informal fishermen would be, contributing more to the
economy of the country. These issues are all important for the implementation of an OMP,
since the OMP is forward looking with a heavy emphasis on stock rebuilding. As could be
expected, the existing rock lobster fishing industry found it difficuit to make decisions on
sefting targets for rebuilding without the security of future access rights [see the map on
rebuilding the resource - p. 217]. Obviously, trade-offs have to be made on each of the above

issues if a compromise and consensus is to be reached between the different interest groups.

SODA proved extremely effective for providing the group with lots of useful information on
the different perspectives. As discussed earlier, information is a key requirement for
negotiation. This point was highlighted when, even though planning for the OMP had been
underway for some time (several years, in fact), different participants appeared to have quite
different ideas on exactly what the OMP would entail and how it would be implemented.
Several players expressed surprise in the workshop when it was stated that the absolute
deadline for implementation was in approximately seven months time. The SODA maps, in
addition to providing the information required for a negotiated definition of the problem, also

form an executive information system (EIS) [Eden & Ackermann (1992)] and can be referred
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to as a record of the decision making process and individuals’ thoughts and perspectives of
various issues. As such, the SODA model provides a foundation and guide for future

decisions.

At the end of the morning session, it was evident that although SODA had helped in
understanding the problem, further negotiation was still required for consensus. It was also
obvious that there were several conflicting views and objectives, and that trade-offs would
have to be made - if not explicitly, then implicitly. Our intention was to use MCDA (in the
‘constructivist’ sense) to further facilitate the negotiation process [Kersten (1997)].
Furthermore, it was envisaged that thinking about the problem through an MCDA framework
would enable participants to think more convergently about the problem, consolidating that
which had been covered in the SODA maps. As Smith (1989) points out, “While it’s essential
that problems be regarded as potentially complex, it’s also necessary that this complexity be

bounded.”
The afternoon session

We started the afternoon session by introducing the VISA software to the participants. A
value-tree which had been constructed during a similar intervention with forestry managers
was used as an example. The similarities between the WCRL industry and forestry problem
were pointed out. It was explained that the aim of the afternoon session was to construct a

value tree for the problem of developing an OMP.

Participants were asked to consider what issues or measures were inportant for comparing
future policy plans (or policy scenarios [cf. Stewart & Scott (1995)]), and to enter these
issues on “post-its”. Once they had individually thought of all the issues which they felt were
important for evaluating different policies (particularly with respect to the OMP) and entered
them on “post-its”, each person was asked to stick their “post-its” onto five large pieces of
paper which had been hung on the walls of the conference room. They were asked to group

similar ideas closely together on the large sheets.

Key objectives and strategies had already been identified in the SODA maps, but this
brainstorming exercise was intended to consolidate and bound the problem for further

analysis, after the morning session had taken a more divergent lock at the problem
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environment. Once all the “post-its” had been arranged and grouped under broad headings
(as in the bottom-up approach discussed in Chapter 3), it was time to bring the workshop to a
close. The results of the brainstorming session (ideas grouped under broad headings) can be
seen in Table 6.1. below. The wording of the various participants has been retained and, as a

result, is quite abbreviated at times.
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Appendix A: Cognitive maps drawn from
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data
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fishermen into
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27 Difficult for
first species to
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4 —
= 26 Other species
come in when the
species drops too
low
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P
7

43

27 Use
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methods

12 management
address variability
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42 /
S 43
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38 operate along a decisions made
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TAC changes each
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31 no changing the
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decision making &
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numerical analysis to be considered at data independently

] o ‘ stage /
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20 Look after the
resouce

1 involve more
> people in catching

3 Resource is going ™

down & down 15 Efficient

management

5 Uncertainty in the
amount of catch

\

16 Stamp out illegal
use

2 Lobster can be
caught by simpie
methods
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determine the amount
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poaching calches
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accessible
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control
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precious resource
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21 Look after social
needs
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-
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whole year ... 8 25 Improved
month fishing season technology
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manage the resource
in PARTNERSHIP
92 all parties agres
on procedures,
methods and decision <

rules before any ST
numerical analysis S5

e
633

Multl-disclplinary
approach

)

545 Soclo-economic
factors brought in
after TAC has been
calculated ...
included in setting
the TAC

550 Determine
appropriate P
weightings for the
different indices

™

Overview Map

638 Managemant
strategy conversant

e wlth FPDC policy
a document

7

\'\\_
629 Falr & equitable
access

2

parties in to all
stages of the S 5

e NG 522 Local
process TN

- Co-management by the

603 Long-tarm community

sustainable
) utilization ...
e =T ghort-term soclal

698 Sclentifically .~ upliftment

sound TAC

688 indusiry assured
—  of future stability
& viability

rebuilding e

N

680 Rebulid Resource

628 Allocate quolas
to many smalier
players ... industry
are the main users

\

154 Allow new
- enirants but

162 Design a
computer simulation
gamae for industry

“\% ‘

501 Too much
extraction ...

limited number of
industrial users

671 Rebulld industry

N

135 A simple OMP ... 137 easily oﬂlff'ffiﬁi‘;? o restrict
Review TAC sach year < = ~~-\ -~ controllable p ( 8 f particlpants
industry of legal & llisgal -
\ catches
695 Reduce 153 Government see
701 Determine a uncertainty in model it as their duty to
robust primary -» estimates keep a fishery
indicator of viable
resource status \
136 More accurate &
. up-fo-date
126 include in?ermation
qualitative LT
arguments in 212
management ... just
a numerical
procedure

S g



Appendix B

94 merimize sconomic
yield subject to
ascceptable
wological sk

/ -7
A

o — i
129 give industry & -~ 3 -
biclogicatly safe 188 Minimize
range within which VARIABILITY in TAC

1o operate ]
178 Maximize RETURN 1

147 Captains of
industry understand
=T the TAC setting

~,

'50 Indusrry make
trade-offs between

induslry tock at ;
rent conditions _.. - scenarios get itwroog
. long term - / ;‘a z}\
averages ‘ / i
\;\ / i
! Mathematical 162 Cesign a 208 OMP should be
modelling contibute computer simulation = robust
R 80% ... 100% o OMP game for indusiry A
(43 Different by s - ;
interpretations of Y \_ . /;
data ., Consensus E }\ /
~ 5 N N
545 Socio-economic . ,‘ 135 A simpls OMP ... 595A Re@ce
tactors brought in T ReviewTAC each yaar * : ”"”m‘:g o odel
afier TAC has been B L PN T : sagmate
calcutated ... T P 183 OMP has A TS~ 701 Determins a
ncluded in setting g /o mechanisms to pick . robust primary T3 Robust to
the TAC T up if things are indicator of measurement enmors.
R # 137 easity oing wrong X ndicator of elc
92 all partes agree - R / controltable g \\ > resource status
on procedures. : Y /  industry (/ =,
methods and decision / B . " N S
e . i -
rutes before any T - 5?;09 D;eg;:e L 136 More accurate & 154 Use 8l €
numericat analysis - 26 : / weigngxgs e up-lo-date indices ... just
N <8 mdude o o~ informath
qualitative % diflerent indices l". i ason CPUE & growth data
arguments in / / \
management . just / / L
a numerical / 81 No idea of the
125 operate along a procedure 4 CPUE highty ‘.f" : state of the
trend line ... large infiuenced by o resource in the
TAC changes each ‘quatitative’ 834 Minimize reserves
year % factors unquantiiad risk
; 195 Present the \ from unreguiated
overall piclure & \‘\ caich
{he scenarios given N - T
by individual 715 Eective ;
indices ... just the °°;‘;:'"9|§?!?""?' .
; of legal & illagal -
overnll pRE catches —— 592 fixed landing
A sites
184 Be carefyl not
{0 e misled by the 193 Av ing over
model ging
\ mkiets can give an
angwer which is
definately not
192 Have correct {doesn’t
“scisntific” prior foflow one ot the
191 “Madel . weightings for the other}
structure™ -~ various population
uncertainty mogeis <.
A .
! 196 Contradictory
¢ data / rends in
indices

187 Send interest
groups off to give
waights to
ndividual indices

T

706 Minimize
dislocation of
industry

\~
181 Minimise RISK

21 1 Exceptionat
dreymstances dause

212 end resuit is
similar sven f we

A simple OMP, or review TAC each year?

213

e ey 7y P .
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1 Mathematical .
modelling contribute R R135‘A simple OMP ...
80% .. 100% to OMP - gview TAC sach year . 92 all parties agree
’ h " on procedures.
methads and decisian
- niles before any
numerical analysis
. “\\\
550 Determine
534 Management based i approprate
on best available ’ __ weightings for the
xnowledge 125 include : T different indices
""""NN_K‘. qualitative T
arguments i -
qumentsin P 5 Qualitative
management . just e
a numenca) R T . aspects o be
= focalised (by
. pe ure T "™ 84 Fine-tuning of region}
- * ’ the size strutture
105 take industry R T -
management 24 Scientists T 33 Size sinctuce of
.. considerations into - . {taggers & catch influenced by
113 Co:\s:de{; the ) account Aingiaezzf:\:é;sf?sm measurers) calted in market demand
ype of product . by industry to go

2 different indices

out on the water &
note conditions .

133 Competdion 4 CPUE highly f .
between skippers & influenced by just weigh catches
Consider the companies . ‘qt.;aiitatjve’ S T
t e T actors B —— : 3
elng aspects 20 Lobsters T o SRR T T 23 Environmental
sensitive lo trap - \\\ . T e czr:i::nzg(dm;:m;:
design {amount of . X . . nographic
¢ n—ie(ag) " - 70 Ptam_ capacity have a huge impact
' ™ can restrict catches on catch
- %
P \
215?(2‘“}85&”:?5 an L 48 Ring-net catches
: ag warking o are more ... less
7ttm.de of 108 Fishing in bad: influenced by
ishermen weather environmentat
+4 Miorat ‘ conditions than -
22 Lobsiers choos 4 Migration traps A
acgu( Bait qualit g patterns from deep 27 CPUE depends on # 54 More labour
Y to shallow soaktime A% ittensive 10 catch
42 CPUE's vary with ring-nets ..,

iype

107 Seasonality in
Lobster prices (eg

200 Protect the at Christmas)

fernale paputation
: 31 CRUE is less than
it could be

45 Abput 95% of
industry catch is
50 Industry do not - males __..iema!es .
fish in-shore when
fernaies are in berry
in-shore

44 Relatively more
fernales escape ..
more males escape

56 Reserve areas
(inctuding sast of
{angklip} are a good

... bad thing
76 Egg production is

crucial 1o future
recrutment and
biomass

greatly between

28 Fish (75-89mm)}
escape from nets
avernight

*

29 100mm mesh size
e used was meant for
BSmm Lobsters ..
76mm Labsters

with raps
zones

",
\\

41 Harder and more
expensive to caleh
tull TAC in certain

areas than in others

at particular tirnes

«
N,
~,

43 Allowed to
transfer 30% ., 15%
of TAC between zones

\-

30 About 5% of
fishing in specific
areas in order to
get smaller Lobsters
... just going for
TAC in weight term

32 Japanese want
smaller Lobsters far
live market ...
iarge Labsters for
cooking

79 Live business ...
frozen

10 Austratia / NZ
not vet in the
market

[ncluding qualitative factors in the OMP,

A M r B b



Resource Indicator

155 Shift of
resouree 1o I3 off
Hangklip

169 Lower average
size i3 @ good sign
1

S8 Reserve arcas
(mchuding cast of
Hangklip} are a good
- .. baud tlnng

168 Average size
steucturs will
detect prodlems CPUE
doesn’s

172 FIMS is unbiased g

170 Increased
recruitment

/'.
/
173 Potentially high
variance
175 Between & within
suasogs variahility

A

703 Robust 1o
Hicasurement errorg,
i

645 Rueduee
uncertainty in model

701 Determine a
robust primary
indicator of
* resource status -

Appendix B

550 Dewermine

estimates Appropriate 579 Higher 496 scientific
weightings for ihe . : .
L different indices confidence placed in inlegrity & accuracy
< o : ) 2 particular data in measurement
164 Usc all 4 549 Dilferem ‘\\ - sel .
indices ... just indices saying B .. N 395 High variability
FCPUE iy data diffy thi * - i in data series
C[,L E é/’L gmw\u '\ ifferent things 126 include \\ 8 The model weights 594 Long ... short
//” : 1‘ “\ ) quatiiative N growth data 100 data szt &6 Conservatism 15
L7 ' N arguments in 16 Give FIMS & hedvily added at cach level
o | N . . . s tighter weightin S N f the decisi
171 Use FIMS to | \,\ - panggeen ... just ¢ s - . 721 genuine dectine making process
il i K > hy H AN . A ] .
index abundance 141 Growth from 165 CI‘UElhds a high A Medure ', . % in long-term growth L
B P, N bias 5, . L. teCent growily X
bischemistry S ‘. ™" . N, A P vea
;/ N N 1 143 Industry fecl 5 18 FIMS time series S rales jusl appear N TESS give
/= 140 Growib from that SF don't know ‘\\ tow short viEry poor - ske;‘vcd picture of
fecundity Vs how o catch fish \\ & Biomass largely iy 4 : ¢ rcs»m«"cc A
#1176 CPUL has tow s \ dependent on growh ' = condition - 64 Industry have 3
167 CPUE just varinee " 17 Huge differences & recruitnait by \ negative public
mizasures local w 4 CPUE highly berween FIMS & ’ $2 Local bias in image
density ... indexes \ influenced by - > industey catches in growth data .
ahundance ‘gualitative’ the same arcas 720 old growth data hE
tativ Tiahi LA 53 50% of TAC comes
) (A \ factors P f reliamie . from ares §
] 177 Envirosenertal v 19 Certain arca; ’\\ | 14 (':)m:m %oc; into N
. i 5 roken limbs ™
66 Lot . uncertainty Lobsters just don't 34 industry catch ~ X
> obsters m‘wc‘ o \ 30 to rates improving 200% 57 Area Btagging In
preferred spots ™ Otifantsbos alone
2 23 Envirommental

174 FIMS bas just
shots in an area

comlitions {climatic

& oceenographic)

have a huge bmpact
on catch

36 Most Lobsters
caught arc undamaged

b

39 Current fishing
is generally closer
to harbour

LR,

B} Negative and low
growth readings
distarded as
“measurement errors

in the past

38 Recent improved
recruitment ...
improved
catcheshility

15 Large no of
Lobsters damaged &
discarded over "88 -

92 period

31 Olifarusbos iz 2
fow growth area

Determining a robust indicator of resource status

2

15



671 Rebuild Industry
710 reduce conflict “// ' i
between industry P )
participants 744 locate & harvest : mf k‘:"w
692 reduce unused resources. x '
possibilty of not , . *
using full TAC ! . . .
zoning recutatons 706 Minimize policing & sontral
| . dislocation of N
B82 Less risk of T indust 8§72 Get back to TAC of tagal & Magal 742 optimat
recruitment collapse - in ’B ry of 20001 aa‘:koon as catches processing &
L - possible . harvesting
: S - [
680 Rebuild Resource 684 Prevent another . . K 708 Industry needs RN e
crisis if low future : / 10 train new labour ; 741 fisheries
growth raies i i “. when TAC increases | N management
: i 707 industry forced A again N development
. ] {o lay off iabour N \
Py N N AN Ay
Ve ; L . - |
e 709 Industry needs . \
. e . \ - lish S A
- - 678 International fo re-astabl .
726 Don't aim 100 buyers may choose ”““\,, markels when TAC | 711 Long term TAC is
high with rebuilding other suppliers (New . increases greater than 20001
689 Don't give up o Zealand) .. SA assuming long term
major amount of TAC L suppliers average growth
ke S
PR 704 High vanabthty 677 Markets \
691 Reduce minimum o 873 TAC cuts include in TAC £ ensitive to
size 1o below 75mm 725 industry is sama cushion for - <. ’ :‘ ity of 705 TAC cut by 50%
suffering indusatry e continuity o supp in tha past B years
R A RS .
e ~ \ \\ 125 operate along a
P . e .
728 Enormous effcvm ’ i \ ™~ irend lins ... farge
NG i’} . "
required s 679 Sef a minimum 674 A 25% cutin T ) . TAC changes each
N TAC TAC. say, is felt 575 Stepuise year
., & much more than 25% reduction in TAC
. . in industry profits over several years
724 low recruitment ‘,\
into harvestable - .
size range ~ )
713 tmproved 700 Make intelligent &11 managemen!
markating in Japan & trade-off between address variability
712 Don't understand othar markels biological & in the resource
enough aboul the N aconomic 3
j resource “\ considerations \
~
676 Cut TAC by a 3
maximum of 12% in 614 buildina
any year .., espond buffer against
too drastically to resource variability
various indicators %
of the resource
806 Do not aliow the
biomass below some
minimum "red line”

722 pacular low
growih

748 Indusiry see the

Appendix B

738 Feed levy monies

benefit of paying

back into the
résource
™ .
\\,\
718 Recreationals
pay a fee to fish

N

N
747 Make money from
extracting chemicals

.. shipping it fo
Scotland

216

Rebuild the industry



71 Rebuild industry

Appendix B

£03 Long-term

£38 Management
strategy conviraant sustainable
with FPOC poliey  ~ utillzation .."
document shori-term socied L
uptiftrment 706 Minimize
., dislocation of
N et indusity
. st 180 Fishermen
s 02 Lok ot 1 138 e s e itog
rseruitmant collepas nge e - wlong tha coast
4 S - knock habitat X
628 Aliacate quotas I‘ * ; o R range down too far © o L
{0 imany smatier ! - . . h
players .. industry ! | 684 Prevent another 149 Loss cushion for Ve 182 Pir:mla :f:v-ry
are ihe nwin users 504 Engender soma seiais if Jow Tuture flugtuations = .
N stability through.a arowth rates e . » 7 4
HE pradually increasing / 180 Difficuil for -
N . TAC 158 Keap biomass - ) first spaciss o 185 Aggregmed mods!
P " . * . abovs MSY leval 179 Other specias - ta-asiablish itsslf of !gg regxnum
: : . ’ . o come in when tha
\ | E . P .+ 3pacies drops 100 N madal by arss
N 616 Markats anly . 680 Robulld Resourse + tow \ 181 Ba-inlroduced
accept you if thers . PN . \ Lobsters salen by
) is glability in "~ - 887 improve \ Whaiks
i Suppt ™, ; T - recrultment "
i ,?PPY S 785 Decide on the . © | I i 200 Protect the
: 8 § ~ tavel to rebuild to, potentisl juvenils . termal el
! : 681 Quantitythe "N * and al what rete asitiement) of emala papuletion
’ . benefits of N N rEsource PN !
R eebuilding tha /// A ‘\\ - BB Higher discard
5 £8 SOUKCE d | e - monatity among
, e 807 Orop TAC (c-l 8 S, . famales
e VERY sustainable e Y 203 Problems in
.- 608 The OMP aims at lsvel A ;22 Df::::;?,:;: o RN antorcing
683 Weigh up the NPV 1 rebuilding A - highw vding 201 Drop in size ; ” .
of lower wnmediate N p ,’(_\ ‘\\ Hirnit \ \
TAC'S with incraased . -~ 604 Maka 8 large « - . 202 stale anly S
. futura Sustainable o - initial cul in TAC N fishary
N - ; \
Yislds o &% was made in the §22 Tre reQueey 725 industey is 204 More sducation
: cannot sustain big - N .
hake fishary bugine i h suffering of workforce
- R usiness as i tho L 208 Procreation
! GES indusiry assured / o past Lo deisrmined pimarily
i of fulure s!gbilily 5 62t Rasourcs drops - e by the number of
& viabiity \ down 10 & 1w evel Lo \ famiies
: : A
4 A 729 Enormous effort
i / N required
728 ow lecmitmer;l .
118 Recruilrnant is

734 Raach a stable
independani of

735 Resource is
situation of

508 Too much
declining & under

into harvsstable
S

apawning biomass ..

i
; extraction ...
f Hrrited number of
) indusidial usars pressufa . in ~
i . : . healihy condiion = sustainabls usa
! - : - - sizs range
/ : -
/ ; . P N dictated by siack
154 Allow new : 153 Govemnmeni s6e size
enhax:ls By H ) it as thsic duly o 722 pecullar low
festuar 623 Lot of inegat keap 8 fishary growth 670 Improvad growih
parlicipants fishing vinble /’! rate ... declinlng
. . . growih
/
721 genuing decling
in jong-term growdh

714 Effective
policing & control -.. facant growih
of fega! & Htegal ralns just appear
catchas very poot

00 Uniie exclusion
w the past

131 Maring resourcs
studies show that
factultment
decreasas with

decing In blomass

217
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547 Sucig-econmuie
wsues push TAC 1
the upper end of the -
prraposed fange
X,
>~\
N,
“
.

348 Always
sOvHe-econumnit need
i fishing
Caunninies

/s

I

ST bvidence hat g

543 Socio-coonomic
factors beought in - e
afice TAC bas been @
caleulated ..
inchuded i seting

551 Range of TAC ...

actual figure

N

Y
359 Dun't build
SULIO-CCUNBIIC

factars imo OMP

inunediately

588 Sclentificaily
sound TAC

Appendix B

638 Managemant
siratagy convarsant
with FPDC polley

S-10% dncrease in &
FAC could prevenst \
closure of 4 )
544 We do not have
codo bave a
guantdfiable index
of socio-ceonomic
conditions

\

581 Ask fishermen
what socio-economic
index fo use

!
\

541 An outside NGO
{0 survey the
fishing community &
provide leadership,
inltiating
involvement within
the communily

fishery, say

573 TAC outside document
sciemifically /‘ €34 Management bassed
calculated on best avallable
- sustalnable levels 633 e knowledgs
/ Multl-disciplinary
. ®  approach 7
AT - .
S 135 A simple OMP ... . \
oo - = Raeview TAC sach year e “
. L \}{\
-~ A
- e /641 OMP has a
126 include /,/ built-in rcvcr:vbac).
quatitative 3 i und.cr excephional
arguments in 741 fisheries circumstnees
manageinent .., just nanagement
& mumerical development 643 The bmpact of
\ procedure ‘-\/ events such as black
\ 4 . tisdes can be
N ' ) \{ T :;:3{:?3 I;y{\‘g determibned
(‘,36 Hard . \ . iid-seasun
seciu-economic ~
resulls which arg e
93 o
csearcl rigorou neli aving UCE uotas i
v wnd upen warcvicw ‘MMI;:: )lfcs;y."& certain areas where
as with natural stifl Jois of fish
sciences N \
539 Socig-econmnic Tl \
information is not ' 138 Incraase
forthcoming research
\ \
640 Industry feel \\

that 8F is intruding
when asked for
soCi-gconomic
wnformation

738 Teed levy monies
back into the
resouece
ki
145 State & indusiry
manage the resource i
in PARTNERSHIP 718 Recreationals
pay a fee to fish

Adopting a multi-disciplinary approach
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135 A simple OMP ...
Review TAC each year . 163 OMP has
¥ mechanisms to pick
e up f things are
™ going wrong
635 Reduce
sii:&?r?::l;m uncertainty in mode!
 utiifzation ... 137 easlly estimates
682 Less risk of short-term soclal controllable 7 '
recrultment coliapse upliftment Industry ; .
' % ; / 136 More accurate &
680 Rebulld Resource n up-io-date
501 Too much 694 Minimize information
extraction unguantified risk y) %
limited number of - 6823 Lot of illegal T from u;:g\ulated o \
indusirial users ishi N 4 e
¢ fishing . 718 Etfective /
= 77 policing & control
587 Centralized .-~ -« oflegal & llegal /‘ 4y
processing factories catches . 592 fixed Janding 81 No idea of the
A AN sites state of the
Y resource in the
B e ~ AN reserve
748 industry see the * ~ e - ves

the levy

henefit of paying e / \
o .
wuu Quota holders .,

&

738 Feed lavy monles
back into the -
resource

716 Recreationals
pay a fee 10 fish

V)
56 Reserve areas
{including east of

BY Lots of effort Hangklip} are a good

“

caught poaching lose

their quola into mdeiling, bus N ... bad thin 585 Fair control
au 601 inspectors only haif of the S, ¢ over all ussrs
S easily bribed take of the resource ey p
- is controiled ) 98 Lobsteris a o
522 Local W\ M precious resource T
Co-management by the . /
\ | - s
community \ ) . 86 Policing o
599 Amount of money concentrated on the
& manpower put into industry only ... on 62 Recreational
policing is - racrealional, fisharmen understate
- Inadequata ] ~ subsistence, landings in
i industry & poaching telephone survey =>
sectors “lie factor”
N 90 Industry portion 4 . ot
B 91 Historic spiif of of the take from the ~ /

-« yesource is 50% ..
80% as in the past

the take by various
user-groups has
changed

- / N
[/ ) 87 Inspectors don't

work on week-ends
recreationat fishery

|
. »

e 88 SF have no budget
for overtime

//
T 897 TAC for

£52 Recreational
catch is Increasing
all the time

Policing & control of the fishery



94 maximize economic
yheld sublect to
acceptable
biological visk

640 Industry ket
that §F is intruding
when asked for
suciv-zeanomic
infurmation

S

129 give industry 2
hiohsgicaily safe
< sange within which
1 uperaie <
97 Do not allow the
hiomuss beluw swme
minimum “red line”

~. /

~ /
145 State & indusiry
_ mghsge the resouree
7 in PARTNERSIHP
AT AR A
-

L B SASRAR S LN & )

£4%5 Bring all
parties Into ail
stages of the
process

/

\\\

658 Duta collecied

by users
715 Effective
policing & conted
of legai & Hlega.
522 Local - calchas
Co-management by the
™~ . community

557 INSEF

524 toss of tax
incame frvn
fisheries

i

H

525 rax cvasion is
eusier

/

826 Small businesces

supply mainly to
e . FERLEE ALY
95 Risk is 70% 117 SFRI & Industry T ™ 60 Get co-uperation - -
\ y ] N 653 Communitics -
\ economic & 30% check lac mu&m f‘ $53 Less contlict T 162 Design 2 of the peaply .. manage the resource g
o \ - bidogical data independently » ¥ . y 147 Captaing wi just abusing the i o P
106 huild in a ! * between ST & computer simylation . ] wn their own Tl UL Swanni §
i - i for indu T indusiry understand Tesnurce T . g 659 Swapping hetween
huffer against 4 Controlled P industry fame for industry " . doarsiep L e
resource varizbility fishery / : y the TAC setting T - . areus
346 democratic o / a M“‘m\
30 omaintain decision making & 597408 room for™ _ S8 Iivoive th . 618 Allucate quotas 652 I's youss for §
spawning stock above 647 ALL data placed cross-pollination of sghouvering around fvolve the ta many smaller years, manage it!
30% of pristine on the able in a ideas revious agreements community in the players .. indusiry 828 Trial run Epst
r PROACTIVE way ... ¢ whale conception & . are the main users of Hangklip
destctive way e 85 Scientists closer developing of & 521 c;;uciuun & e
. i agement sch conrolfpolicing by .
\ 92 2l pacties agrer 1o industry B2 Ditteren i management scheme the community 655 !nspcu?u know 651 Allocate TAC by
648 Questioning the - 571 Rebuilld Industry on f“m“:’“-. N s intzepretations of 83 Industry look at ) \ - d‘hf ’;g“'“"“;‘ b:‘ ragion
oreditilisy of the s 2 & y - dala... consensus S cursent conditions Y 2
FIMS data .. 608 The OMP aims at oemericnl spatydis e 103 Obtain consensus - long term ~
rigarously testing ebuildin umefical analy . : averages . .
usty ¥ % on the design of 578 Communit 654 Communities 529 Swcks Easi ot
scitntific & tecti 3 A om ¥ i H
N ata collection 17 Huge differences 3ine appoint own Hangklip are
assumptions metheds between FIMS & complains ihe ingpetions self-sustainin
5598 Scientifically bostry caches in 144 fishermen see commitiee is not e - |
d TAL N ilabidity ... 576 Often wepresentative “~
s?un . 126 |.ncl9t!: he same aress “ai sbikty fisag L 586 Fishing 5‘:\ ‘l‘”hs'c:x;’:::;cm
550 Determine qualitative the community & the community know who * Th::';hah:n: i
110 Obtain consensus appropriate _ arguments in representative ... are poaching
6'46 Corgul:ants on how to clean / weightings for the management ... just representatives
hired by indusiry sereen daia differcat indices 2 ':lo’:;;:-‘;‘ T, 24 Seientists 34 Industry catch accepied by the .
134 Critical new p N {laggers & rates improving 200% commuriny ~ 841 An outside NGO 581 Ask fisharmen
info to he / \ measurers) calied in R 6 h.w survey the N what socio-economic
considered at any 118 Suhstantiate 4 CPUE highly by industry 1o go \ 39 Current fishing g Sty &> T e b use
siage hods, priced i f by out on the water & ‘\ is generally closer provi _2‘_(::; 75 hip,
& sules facrually ‘gualitative’ nute conditions ..., \ 10 harbour _nwatng
andfor factors just weigh caiches 5 A B involyement within
. * the communit
sciemifically /71 36 Must Lobsters % / N v N
caught are undamaped \ N y
/ : \\ ,/ 80 Luw TAC 542S éui:(}e:;d:nt of
78 Unusual \ \ / industry
canditions at sea 38 Recem improved
reCOuitment ...
improved
calcheability
Co-management
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Develop New Markets

750 Limpets could g
yield Smillions as

S

) in Chile
599 Amount of money

& manpower put into
policing is
inadequate

A

738 Feed levy monies
hack into the
resource
718 Recreationals
pay a fee to fish

extraction ...

9 Industry &
individuals pay
substantial levies
to fish ... dishing
out allocations for
free

739 Increase
research

limited number of

\ industrial users

/,/’7 stocks
/ /
501 Too much = ~

Appendix B

663 Development of

new markets

/”/ \

744 locate & harvest
unused resources
=4

745 Harvest Orange
Roughy

752 Smaller fishing
industry not

> imterested in

harvesting new

669 Training of new

entrants 753 Lobster &
ahalone markets are
; established

668 Development fund
7

613 Mainly an export

662 Local markets
supphied ... most
goes to Far East &
Europe

660 high price for
Lobsters ltocally

market

612 View Lobster as
an income generator
... protein/food
source

616 Markets only

accept you if there
is stability in \

615 Marketing under
one or lwo marketing
banners ... free
market

661 Cut out the
/L \ middle men
617 Communities form

co-operatives

supply
628 Allocate quotas
to many smaller
players ... industry

7 are the main users

604 Engender some
stability through a
gradually increasing
TAC

680 Rebuild Resource

Develop new markets
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WA FEIGARIEINAS BRI
yield subject to
acceptable
biological risk

"87 TAC's over
conservative

66 Conservatism is
added at each level
of the decision
making process
71 Decision makers f
at each level have a /'

degree of

accountability 37 Press give a

skewed picture of
the resource
condition

|

64 Industry have a
negative public
image

Appendix B

645 Transparency &
accountabillity ...
TAC process seen as .
a “black box" -

. ! N

i
/129 give industry a
/ biologically safe
/ range within which
/" o operate

65 Too many decision
making levels
[
\ /

- 5

/

69 Rationalise the
decision making

process to fewer e
levels 587 Less room for
A manouvering around
previous agreements
68 Combine economic, .
social and N
biological

considerations

S

B

|
73 Combine the
WCRLWG and SFAC

S A
‘.\\ e ’

102 Less pointing
fingers for wrong
decisions

649 Bring all
parties in to all
stages of the
process

145 State & industry
manage the resource
in PARTNERSHIP

117 SFRI & industry
check the model &
data independently

i . 657 INSEF 522 Local
553 Less conflict
between SF & Cmagggm% by the
industry < <
o N N 7> 60 Get co-operation

- \ s of the people ...

\ . L just abusing the
85 Scientists closer - resource

. to industry
\ X
546 democratic 1\43 Different \
decisionl?ak§ng &f interpretations of
CrOSS'i’ig‘;”:t’O" o data ... consensus 77 industry pay for
a A travel costs
\\ ‘f\ p /—- 4
\\\\ ! I// ‘ /:
. i - ’ \ ;
. N f
92;!1 ;;22;2 raegsrrae 126 include 24 Scientists
methogs and de i;{on qualitative o s
s batore a(;‘a ! 2 arguments in measurers} called in
e e el Y management ... just by industry to go
analysis a numerical out on the water &
procedure note conditions ..

just weigh catches
1 ‘c:\

\\

78 Unusual
conditions at sea

23 Environmental
conditions (climatic
& oceanographic)
have a huge impact
on catch

Management structures (need for transparency and accountability)
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Appendix B

anagement Objectives

L maximize economic yield subject to acceptable biological risk

6 Re-establish the range of the species ... knock habitat range down too far
5 Job stability

5 Fair control over all users

8 Scientifically sound TAC

3 Long-term sustainable utilization ... short-term social upliftment

5 Increased job creation and employment opportunities

6 RDP

9 Fair & equitable access

3 Multi-disciplinary approach

4 Management based on best available knowledge

8 Management strategy conversant with FPDC policy document

5 Transparency & accountabillity ... TAC process seen as a "black box
9 Bring all parties in to all stages of the process

3 Development of new markets

1 Rebuild Industry

0 Rebuild Resource

2 Less risk of recruitment collapse

4 Prevent another crisis if low future growth rates

3 Improved marketing in Japan & other markets

5 Effective policing & control of legal & illegal catches
concepts

1]
3]
i

List of goals in the SODA model



Appendix B

ategies

5 A simple OMP ... Review TAC each year

2 Promote recovery in the North

2 Have "scientific” prior weightings for the various population models
) Protect the female population

2 Local Co-management by the community

3 Involve the community in the whole conception & developing of a management
I Range of TAC ... actual figure

2 Get back to TAC of 2000t as soon as possible

3 TAC cuts include some cushion for industry

7 Improve recruitment potential (juvenile settlement) of resource

{ Determine a robust prlmary indicator of resource status

3 Increase research :

i locate & harvest unused resources

.OnCepts

List of strategies in the SODA model 223
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Appendix B

icy options

ndustry & individuals pay substantial levies to fish ... dishing out allocations for free
Allowed to transfer 30% ... 15% of TAC between zones

Area 8 tagging in Olifantsbos alone

Combine the WCRLWG and SFAC

Inspectors don't work on week-ends

4 FIMS has just 2 shots in an area

7 Send interest groups off to give weights to individual indices

2 Male only fishery

8 TAC to be a continuous function ... a step function

1 Resolve political decision in law

2 Hoop-net use to newcomers & trap use to industry

3 Trial run East of Hangklip

1 An outside NGO to survey the fishing community & provide leadership, initiating invol
3 Industry fund & push for interaction with fishermen ... funds allocated by the minister
3 Greater profit sharing of industry profits by labour

4 Choose representatives from communities

7 Set up a committee

1 Ask fishermen what socio-economic index to use

7 Centralized processing factories ,

3 Manage the recreational fishery as the commercial fishery

2 fixed landing sites

0 Quota holders caught poaching lose their quota

> Make a large initial cut in TAC as was made in the hake fishery

I Allocate TAC by region

5 Stepwise reduction in TAC over several years

5 Cut TAC by a maximum of 12% in any year ... respond too drastically to various indic
2 Set a minimum TAC

1 Reduce minimum size to below 76mm

3 more flexible zoning regulations

7 TAC for recreational fishery

2 Don't understand enough about the resource

oncepts

List of options in the SODA model 226



Appendix C

Appendix C: Individual rankings of
objectives in the Fundamental Objectives
Hierarchy




Appendix C

Table C.1. Rankings by relative importance of the objectives in the Fundamental

Obijectives Hierarchy (1 = most important)

I. Economic & Social considerations
A. Maximize long-term economic yields
B. Minimize annual volatility in TAC

Il. Sustainability

A. Healthy stock size

B. Healthy male/female ratio

C. Healthy distribution over area

lli. Efficiency in Decision-making

A. Minimize time taken

B. Maximize robustness of decisions
C. Responsive to early warning signals

D. Flexibility to scientific paradigm
shifts ‘
E. Include qualitative information

IV. Transparency & effective
communication

A. Industry & other stakeholder
involvement

B. Explicitness of risk-benefit trade-offs

C. Effective (2-way) communication
with decision makers

Bil  Sam Bob Jerry Fred& John Mike
Frank
3 4 4 2 3 3 2
1 1 1 1 1 1 1
2 2 2 2 2 2 2
1 1 1 1 1 1 1
1 1 1 1 1 1 1
2 2 2 3 2 3 3
3 3 3 2 3 2 2
2 2 2 3 4 4 3
2 5 4 3 5 5 4
3 1 1 1 3 4 3
1 2 3 2 1 1 1
4 3 2 4 2 2 2
5 4 5 4 5
4 3 3 2 4
2 2 2 2 1 3 1
1 3 1 3 1 3
3 1 3 2 2
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Table C.2. Rankings of selected objectives, considered most important bv the

various individuals

Bill Sam  Bob Jerry  Fred &
Frank
I. Economic & Social considerations
A. Maximize long-term economic yields 5 4 6 3 1
B. Minimize annual volatility in TAC 5 5 4

Il. Sustainability
A. Healthy stock size 1 1 1 1
B. Healthy male/female ratio

C. Healthy distribution over area

lll. Efficiency in Decision-making

A. Minimize time taken 4

B. Maximize robustness of decisions 6 2 4 2

C. Responsive to early warning signals 2 7 8 6

D. Flexibility to scientific paradigm

shifts

E. Include qualitative information 9 10

IV. Transparency & effective
communication

A. Industry & other stakeholder 6 7 2
involvement

B. Explicitness of risk-benefit trade-offs 7 5 3
C. Effective (2-way) communication : 3 4

with decision makers

3]
bJ
O
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Appendix D: Excerpts from the
WCRLWG document used in determining
scientific advice for choosing an OMP
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Appendix D

Figure 1: TAC trajectories for the TAC '97 = 1750 MT strategies

TAC 97 = 1750 MT
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Figure 2: TAC trajectories for the TAC ‘97 = 1870 MT strategies
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Appendix D

Robustness tests

Two new robustness tests have been included. These are

el episodic event - 50% of all lobsters die in any 1 year in the future.

e2 CPUE and FIMS fluctuate in ¢orrelation

For both these tests, 20 simulations were performed, and the median value is reported.
The other robustness tests are:

g3 future growth rate is at the “low” level

g4 future growth rate is at the “high” level

g6*  ARMA growth for the next 5 years, then a sudden drop to the “worst” case growth
for the next 5 years

r3*  recruitment from 1989 onwards is half of what we currently estimate
recruitment to be, and numbers-at-size in 1996 are half current estimates

r4*  recruitment from 1989 onwards is double what we currently estimate

recruitment to be, and nurnbers-at-size in 1996 are double current estimates

r6*  recruitment from 1989 onwards is half of what we currently estimate
recruitment  to be, and from 1990 onwards there is a linear stock-recruit

relationship
s™ =0.85 male survivorship is set at 0.85
s™=0.95 male survivorship is set at 0.95
d=0% discard mortality is assumed to be 0%

(The last three of these tests involved refitting the population model to the data)
Tests with an asterisk indicate those tests which were used for stochastic runs.

Robustness tests results are reported in Tables 4-6.

Description of robustness tests 232
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Base case deterministic results

Summary statistics for all 12 strategies are presented in Tables 1-3 below.

Table 1: Summary statistics for the TAC *97 = 1750 MT strategies

20% Biomass

30% Biomass

40% Biomass

50% Biomass

recovery recovery recovery recovery
Care 2762 2483 2238 1971
\ 7.62 6.03 437 2.23
B75(06/96) | 1.20 130 1.40 1.50
TAC 97 | 1750 1750 1750 1750
TAC ‘06 - | 3517 3040 2601 2104

Table 2: Summary statistics for the TAC ‘97 = 1870 MT strategies

20% Biomass

30% Biomass

40% Biomass

50% Biomass

recovery TECQVCl'y rECOVCI'L recovery
Case 2742 2480 2210 1958
v 6.90 5.32 3.50 254
B75(06/96) | 1.20 130 1.40 1.50
TAC 97 | 1870 1870 1870 1870
TAC ‘06 | 3292 284] 2353 1882

Table 3: Summary statistics for the TAC ‘97 = 2040 MT strategies

20% Biomass

30% Biomass

40% Biomass

50% Biomass

recovery recovery recovery recovery
Cave 2710 2455 2186 1928
v 6.06 4.90 4.40 5.32
B75(06/96) | 1.20 130 1.40 1.50
TAC 97 | 2040 2040 2040 2040
TAC 06 | 2972 2528 2037 1547

The TAC trajectories for these strategies are shown in Figures |-3.

Base case deterministic results
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