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Synopsis 

"Strategic planning is a leadership and management innovation that is likely t~ 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] 

A s Bryson (1995) points out, strategic planning is particularly useful for assisting 

organisations 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, SODAI, 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: 

I Strategic Options Development and Analysis 
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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 managemenf 

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. 
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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 fonned. 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 problem 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 invaluable 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 

WCRL WG, 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 in the SODA model should 

provide a back-drop, and be borne in mind in evaluating alternatives in a decision 

conference. 

Conclusions and recomnlendations 

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 

Il1troduction 

1.1. Background to the study 

U ntil recent years, the task of structuring complex and messy problems in management 

science 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 

wi II 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 
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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 formu lated and negotiated. As consu [tants, 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 fisheries management is renowned for conflict and complexity, and did 110t fail 

to provide several challenges to us as consultants. Although several researchers have 

vehemently forwarded the potential use of MCDA in fisheries management 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 ofthe research were to consider: 

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

and 

ii) 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 development 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 layoff employees. Poaching also presents a major problem 

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

I 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. 

The issues facing the South African fisheries are in many respects similar to those 

experienced in the US and Canada. With the passing of the 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 

I "A Marine Fisheries Policy for South Africa" (5 May 1997) 
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policy objectives, and how they should be achieved in practice, oth 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 t ctics than with strategic 

planning. Objectives have been broad, ill-defined, and in ma y cases not operationally 

feasible. Strategies, where they have existed, have been cast a 'de or ignored in times of 

crisis or dispute" [Stephenson & Lane (J995)}. 

1.3.2.Decision making structures 

The management of marine resources in South Africa is the r sponsibility of the Chief 

Directorate of Sea Fisheries (SF), a subsidiary of the Departmen 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 Institute (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 (SF AC) 

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 (WCRL WG). 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. 

5 
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1.4. Plan 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-making 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 provides 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. 

6 
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PART II 

Literature Review 

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

methodology for formulating proper hypotheses" [Ackoff (1962) J 

On reviewing past research In fisheries science and management science a striking 

parallel emerges. Traditionally, both fieJds 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)]J, 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, severat 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 ORJMS methodologies have been 

criticised as being conceptually naive and neglecting the 'messy' realities of fisheries and 

management issues [Ackoff(l981), Leschine (1988)]. There have been numerous calls, even 

pleas, for conceptual change in both fisheries management paradigms [Stephenson & Lane 

(1995)J and ORJMS practice [Woolley & Pidd (1981), Ackoff(l981)J. 

Literature Review 7 
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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 [Ostaneilo (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 a! (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)J, Strategic Choice and SSM 

[Checkland (1989)J 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 & FranseJla 

(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)]. 
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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 

110t 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 public might 

be excluded from the decision-making process. Parsons (1993) [p.60] notes that in reality, 

decisions a~e 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.l.3. Objectives in fisheries management 

"The FAG Working Party on the Scientific Basis of Determining Management lvieasures 

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. Results 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, fishennen 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 I ittle incentive 

to practice conservation." [King (1995)J 

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: 

i) setting the size of this' global quota' (TAC) for each fishing season, and 

ii) 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 ii) ) [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 (I995)]. 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 

conceptuaJ 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 with politics and tactics 

has Jed to objectives often being vague and non-operational. 

ii) Advice to management has been predominantly biological, with a Jack of consideration of 

economic, social and operational issues. 

iii) 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 (I995) 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. 
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Stephenson & Lane (1995) stress that incorporating management science methods in 

fisheries management wi] I 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 ofMSY 

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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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. 

Literature Review 

Yield at 
equilibrium 
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Figure 2.2. Yields for varying levels of fishing effort 
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4.3.2. Why groups? 

Most decisions in organisations are taken within a group setting. In fact, Zionts (1997) 

stresses that the concept of a single decision-maker is a myth. Even the' individual' decision 

maker is influenced by the views of those around him as he interacts with his environment 

[Roy (1993)]. Managers often face situations in which they seek the views and judgements of 

fellow colleagues, 'bouncing their ideas' off them [Smit & de 1. Cronje (1992)]. This is 

particularly true when the decision is complex and the possible outcomes shrouded in 

uncertainty. Managers frequently include those working 'at the coal face' in decision 

making, in order to obtain a greater cross-section of ideas, leading to a broader perspective 

and understand ing of the prob 1em [Ackermann (1990)]. 

The diversity of human experience and individuality provides an opportunity for better 

decision-making: firstly, more information is available - decision-makers can learn about, 

and make more sense of the problem situation by seeing and understanding the perspectives 

of others. Second ly, more inventive and innovative solutions are likely to be identified when 

more participants are included. Whether these creative and innovative solutions will be 

accepted by the other participants is another question. 

Complex situations often require the combined effort of experts from varIOUS fields. The 

management team might bring together the precision of the financial expert, the enthusiasm 

and flare of the sales or marketing representative, the drive and entrepreneurial spirit of the 

manager or director, and the creativity of the R&D executive [Kepner & Tregoe (1981)]. 

Each brings to the decision process their own expertise and perspectives. When operating as 

a team, these different members need a common language for communicating and working 

together. Not all members will understand the technical know-how and mode Is of the 

financial expert, for instance. [n our strategic planning exercise for the future management of 

the west coast rock lobster resource, scientists, fisheries managers, fishing company 

directors, labour union representatives, and fishermen were brought around the table 

together. Our intervention process needed tools and methodologies which would encourage 

the different parties to contribute to the decision process, and enable them to effectively 

communicate their perspectives to other participants. 
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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 tbe 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 

stakeho Iders more easily [Smit & de 1. 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. 

2. partnership groups, comprising representatives from two or more organisations working 

on ajoint project; with a common cause or common objectives. 

3 inclusive groups, including representatives from various interest groups with different 

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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This organisational culture requires that actors present their views and ideas as proposals or 

solutions [Eden et al (\983)]. Frequently, the thinking behind an individual's proposal is not 

fully explained or articu lated, and remains camouflaged. As Kepner & Tregoe (1981) put it : 

"What information was used and how it was used remain invisible. "[ don't see how 

you could arrive at that" is our ordinary way of expressing the fact that thinking is an inside 

job." (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.l05]. 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. Agreement 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)]. Ntessy 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 useful in the particular organisation. 

Any successful 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.6J 

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)J, 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 it 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. Keeney (1992) points out that knowing one's own 

preferences, 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: 

1. A normative (prescriptive) approach based on game theory and economic theories, 

2. An individual differences approach focusing on personality factors, 

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

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) I ists 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): 

1. A2:ree 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. 

2. Agree on the agenda 

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

3. 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 

usefu I 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 formulate their 'best alternative to a negotiated 

agreement' (BATNA) [Raiffa (1982), Keeney (1992), Kersten (1997)]. 

4. '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)J. 

5. Search for agreement and improvement 

In tll is final phase, all the areas of agreement and disagreement shou ld 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 

"A process oj accommodation between participants is necessary bejore a problem jocus can 

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

(l989)] 

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 (J992) (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 

tbem 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 contentioLlS issues or contending interest groups. A chairman affiliated to anyone 

interest group (perhaps elected by the other group members) uSLlally 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 facil itator 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 

variolls techniques to prevent domination of the meeting by key individuals [Eden et al 

(1983)J. This is likely to lead to greater participation, and the consideration of a broader 

cross-section of ideas by the group, which in tum is likely to yield greater creativity 

[Ackermann (1990)J. 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 Ackoffs 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 prob lem [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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1. who to involve in the process, i.e. who the 'client' is [Eden (1989)J, 

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

[Bennett (1990)], 

3. 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 shou ld guide the overall 

decision process, 

5. the amount of iteration (cycling through) in the intervention process [Cropper (1990)J, 

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 Ackoffs 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 oeeosite ehilosoehies o[decision sueeort 

Analytical (intellectual) process Social process 

The client 
The 'client' is assumed to be singular, having a The 'client' is seen in a pluralistic manner, as having 
consensual view and common purpose. diverse interests and views. 

The Qroblem 
Problems are dealt with in an abstract manner and The 'social approach' presumes that the problem is 
seen as 'external' to the client group - "attention is internal to the client group. The focus is on the 
focused outwards onto a problem as represented "internal, social process" of negotiating a problem 
and manipulated by a model". definition, in an attempt to capture and understand 

the complexity of the situation. 
The technoio£v 
The technology provides a "normatively Technology strives to capture the clients' own 
pri vi leged" framework, which is used to order perceptions and framing of the problem, using the 
information and assist clients to focus on those clients' own language to do so. This forms the basis 
features of the problem which are seen as critical for a "group-developed and owned vocabulary for 
when viewed through this framework. describing and bounding the problem." 

Role of the consultant 
The consultant is seen as an expert guiding an The consu Itant' s primary role IS to facilitate 
intellectual process, and providing the 'privileged communication and understanding of alternative 
framework' . views, by managing the "social process of enquiry". 
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Chapter 5 

Problem Structuring Approaches and 

Methods 

Until recently, relatively little research was done on the problem structuring phase of 

decision 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), Ke Iler & 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)J. 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)J. 

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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I. The checkl ist stream 

2. The definition stream 

3. The science research stream, and 

4. The people stream. 

The checklist approach involves systematically searching for causes of the problem, 'ticking 

off potential causes, unti I the actual cause is found, wh ich can then be dealt with or 

eliminated. 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 corrlplexity 

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, 

Literature Review 89 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Problem Structuring Approaches and Methods 

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 foclls 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 

environment. Particular attention IS gJven 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)J 

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

also the skills of tile 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 probJem 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: 

1. 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) pAO]. 

2. Identification of obstacles or constraints precluding the achievement of one's objectives. 

3. Specification of goals, values and preferences. 

4. Description of goal or solution states. 

5. Enumeration of strategies and means to achieving goals. 

6. 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. 

7. Statement of knowledgeJacts and beliefs relevant to the situation. This includes not only 

the facts known about the situation, but also subjective views and bel iefs relating to the 

situation. 

8. 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 vanous 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 bfhuman 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)J 

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) J 

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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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)J and although convergent structuring heuristics are normally more efficient than 

divergent approaches, they are often less effective [Abualsamh et a! (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 itseIV", "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, is one of the key tenets of 

SODA. 

Prob lem expansion heuristics broaden the scope of the problem, making it more expans ive 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 (\989)]. 

It focuses particularly on faci I itating group participation in a strategic th inking 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 (l990b)] assisting the consultant to facilitate a group process 

whereby his/her cl ients' thoughts can be clearly articu lated and structured. In order to do so, 

SODA draws on various theories about problems, groups and organisations. SODA's primary 

aim is to help members of the problem solving team to understand each others' views in such 

a way that it faci litates 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" [Eden 199Gb)). 

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 

interviewed 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. 

In 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. I (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 initiaJ statement. The ellipses denote the words 'rather than'. 

So, concept number 1 is read as: 'Too much extraction rather than a lim ited number of 

industrial users'. This opposite 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 compJex 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 explanations 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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prob lem 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 I inking 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 po Ie 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 coast 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. 

A lthough 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 heJps 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 a! (l990)) 

Usmg 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 model 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 two 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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"SODA is 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 hel per 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 1S 

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 times, 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 wi Ii have a fair say in the process. This is a critical step towards a negotiated 

construction oftlle 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 conceptual ising problems listed by Smith (1989). We look at each in turn: 

Gap specification and Goal State specification 

In the cognitive mappll1g process, SODA encourages creativity 10 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 spec ifying the goal state (satisfactory alternative) for the particlJ lar 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 system 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)J 

The SODA process starts out by focusing on knowledge specification. This is achieved by 

individually interviewing each person who can potentially contribute 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 

bel iefs 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, A1eans 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 wh ich 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 repeated ly 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,2l} 

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 GOSS designers need to bear in mind 

that GDSSs should enable and assist participants to: 

l. formulate, structure and view the decision situation in a way which corresponds to, and 

supports, their cognitive processes, and 

2. comm unicate 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)J. 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.IIJ 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 playa 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? 

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

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

1. Clarify, and help decision makers to make more sense of the situation when they don't 

know what the problem really is. 

2. Encourage strategic thought, rather than just providing some routine analysis. 

3. He]p decision makers to talk openly about their prob1ems. 

4. Clearly represent the cognitive processes of decision makers. 

5. By so doing, facilitate effective communication of those thoughts within the group. 

6. 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. 

7. Provide as much information as possible; including information on peoples' values, 

objectives, perspectives & preferences. 

8. Inspire creativity and innovation. 

9. Counter or correct for biases resulting from judgement heuristics. 

10. Consider all parties' perspectives in order to obtain a richer problem formulation. 

11. Expand each decision makers' perspective by considering other perspectives, and by so 

doing, facilitating a learning process. 

12. 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. 

13. Effectively bring all parties into the process. 

14. Consider the client's role and motivations. 

15. 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 ... 

At the outset of the research, we approached the chairman of the working group 

(WCRL WG 1
) 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 (OMP2) for the 

West Coast Rock Lobster Fishery. The development of anOMP had already been on the 

WCRL WG'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 

I West Coast Rock Lobster Working Group 
1 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 dala on a resource are used to 
determine the level of a control measure such as a TAe (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 aMP 

. as it was eventually proposed. 

Wepointed 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 qual itative information obtained in the interviews - to assist with 

decisions relating to the development of the aMP, 

• 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 SFRl, we went on to identify the 

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

anonymity): 

Bill (state department), . 

Bob (state department), 

Sam (academic scientist), 

Jerry (academ ic scientist), 

Fred (independent scientific consultant), 

Frank (independent scientific consultant), 

John (industry representative), 

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

Phi I (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 second Iy 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 AppendixA. The key concept (5) 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 

em phases. 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 

SFRl 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, 

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

4. Development of new markets, 

5. Increasedjob creation and employment opportunities, 

6. Fair and equitable access, 

7. 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 'HISEr 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. Append ix A p. 186). Several interesting options were identified as potential solutions for 

deal ing with access rights issues, policing/poaching, and the development of new markets 

(see pp. 186 to 191 (maps I & 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 socio-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 1 & 3 (pp. 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 SFRl 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 I & 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 I). This, in tum, 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 5 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 I), and policies for 

rebui Iding the fish stock (map 2 p. 204). Fred, on the other hand, focused attention 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 I 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). 

It 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 

feel ings 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 (WCRL WG) 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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and one of the major reasons for having an aMP 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 aMP and TAC decisions (no. I). 

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 WCRL WG and SFAC. As Eden (l990d) 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 tile 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-com ings 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, 

economic 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 

partic i pant felt that because the resource is decl in ing and under pressure, the resource will 

110t 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 tllOse 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 in 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 infonnal fishennen 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 difficult to make decisions on 

setting targets for rebuilding without the security of future access rights [see the map on 

rebui Iding the resource - p. 2l7]. 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 eariier, infonnation 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 

deadl ine 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)J 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 

'constructi vist' sense) to further fac ilitate 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 important 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 look 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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13 Limit & 

over 
users 

49 I 

resource 

A 
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66 Make money from 
extracting chemicals 

... shipping it to 
Scotland 

10 ........ .". .... 

resources 

industry 
interested 

harvesting new 
rce stocks 

A 

1 

63 locate & harvest 
other 

20 Recreationals 58 ___ --------7 resou 

a fee to fish / 
Lim could 

yield $millions 

no. 5 
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33 more flexible 
zoning 

55 

in 

28 Don't up 

31 Reduce minimum _------7 
size to below 75mm 

amount of TAG 

" , " 
27 Male 

6 T AC cuts include 
some cushion for 

-/ ... / 
/ f /1 

7 A 25% cut in 
say, is felt much 

more than 25% in 

mao no. 1 

" 

15 Markets sensitive 
to continuity of 

in TAG 

needs to 
train new labour 

TAG increases 

\ 

16 International 

... SA 

AppenOIX A 

20 Less risk of 
recruitment 

22 Prevent another 

50 needs to 
re-establish markets 

I 
46 TAG cut 50% in 

the oast 8 years 

crisis if low future 
nrl'Wlrn rates 

5 Get back to TAC of 
2000t as soon as 

, 

18 Rebuild Resource 

" 41 Make intelligenl 
trade-off between 

& 
economic 

considerations 
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45 

17 tiet a 

7 

30 

g 

no. 2 

Appendix A 

55 4 
\',.... '\" 
"" I \ 

., 
.... f1 '\ "- \ ..... 
, I 1 - ! 

6 TAe cuts include 
22 45 50 49 

some 

5 
1',­

\ , 

41 

13 Stepwise 
In 

economic 

5 

541 
marketing in Japan & 

other 

14 TAC by a 
maximum of 12% in 

... respond 
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needed 

25 

20 

Robust to --f 

resource 

34 

E& , 

1 

up 

mao no. 3 

.. , declining 

, , 

\' 

another 
if low 

19 

Improve resource 

resource 

29 

fishery 

n. 
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/-------.. 
41 TransparenCY:7_ _ __ _ 

accountablllity 

l' -4 -----___ --. r" -" .. 

~-~- ---,:.~~--.---__. 45 Bring all panies ~. ._. ~'"---''' 
./" / __ .:-.. In 10 all stages or /" ) 

/ .. S4 Debale between .--.------- -_.--.. the process ,-

/ 
./ scientlsls & users ~ 2 Long tann 

55 INSEF -; --- ---1..... utilization '" 
! _.->? 0 71 'u.talnabl. 

I 56 Oats collected by / short-term loeial 
I 56 Responsible users j" upliUment 

. ;/ co-managemenl 53 Commu~itles buy 
destructive way I ~ : inlo the Idea of .... 

43 ALL dala placed 
on the table in a 

PROACTIVE way 

///-

t-\ppellUIX f\ 

//: 

1 Management 
strategy conversant 
""';Ih FPDC policy -E-

document, ~_. __ • _______ •.. _ .••..• 

\ .............. -- - I on bes( available 
'\~ ""--. ~ ' •• '- .' '. 32 Management ba.ed 

\ 

" "' -----_ \ knowledge 

~-""' --: -.......~::-_:::::=----.. ""-., 'I 

new markets access) ---- I (0 62 Dev.topm.n~OI ( 2nalr I!. eq:;:~;;--""-_,_ ----f 
one or two marketing I ~- 'I -.\. '.:::" ; 31 

.) 
/ ~. _j--~ structured use 14 Ma!1t.e\~ only 

by industry conirot I pohClng /' . is stability In 
of the resource by 1 R£covery In the supply 

I 
th. community. I stock I 

13Marketlng"nd~.- 24~DP )~,_ "\i' ~,/ ",,! 

banners free 61 local markets rl 28 Sub-economic If MulU-disclplinary 
rk 0 Chao, 10 manage ' 

"-~ ma et supphed most to: \ quota aUocatlons I approach 
~ It- goes to Far East & ,,'. It ~ 

, /! 46 Regional/local, 4 Engend, er some 
management stabili\y through II 

5' Appoint own " gradUa!l~ ~~eaSlng 
inspectors 50 Communities 

manage the resource ,t 
on Iheir own I 

. "fI .1- doorstep 3 TAC less than MSY 44 Ques~lonlng I.Ile I " . 
credibihly or the I \ 63 lobster movement / 

FIMS data . 52 Inspeclors know , is unpredictable 
rigorously testing the regulations but 7 Swapping betWeen \ 

scientific don't know why they areas 6 Drop to a VERY 11 View lobsler as 
a,sumptions are like that sustainable level an income generator 

47 Allocate T AC by 
region 

, / \ ' , protein/load 48 It's yours for 5 source 
years, manage it! 

8 The aMP must aim 
at rebuildIng 

/ 

S Make a large 
initial cui in ~ AC 

9 T AC on a downward as was made in !he 
trend hake fishery 

Europe "', \ I \ 
::, 1i 26 Open up the \ 66 QUotas nol \ 

/ 

resource to many \suffiCient to supply \ 

231,ncreased job people ... I~dustry \annual Income 37 .OMP has a 
S9 high price for creation and are the main users bUilt-In revert back 

lobster, locally I:mployment 1'1 \ under excaptional 

/ 

('lPportunltles ~ 29 ?MP a.!!~ws. total circumstancas 

60 Cu! oul the /f! granting access 
middle men ' I 

. Impart .. I'!yln I ~ 
. .;, 2S Ensure subistence \. 

lS Communilies form / fishermen have 39 Theimpllct of 
co~operatives 40 No. real access 38 Ability to e\lenls auch IS blac 

16 Hoop net fishing 
" tri!lps 

17 Encourage more 
artisanal fishing 

opportu~ll!es br 33 Socio-economic decrease TAC tides can be 
new an~ amprol/ed research rigorous mid-season determined 
processing methods and open 10 review 

21 Allocate quoIn 
-~ 

to many smaller 
players 

I 

as""';th nalural 
22 Quotas ror selr sciences 

paper quotas 
capture only." / 

34 'Hard" 
socio-economic 
results mere 

c1i!1lms 

;: 

\-
54 Difficult 10 

reduce quolas in 
certain areas where 

still lois of !ish 

\ 
10 lobster is a high 

value resource \ 20 The resource 
cannol Suslain big 
business n in the 

past 

35 Socio-economic 
information is not 

forthcoming 

65 Many people 
fiShing all along 

the coast 

.' 

Bill's map 

16 South Airica is a 
third world country 

'\ 

\ 
19 Resource drops 
do'M'\ to a low level 

\ 
36 Industry feel 

that SFRI is 
intruding when asked 
for socia-economic 

information 
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'" general public 

."! 
80 Public see lithe /' 

reseurce .only Irem II 
persenal peint .of 

view ... seeing the 
broad picture .01 the 

in qualitative 
aspects .of the 

decisien making " 
process 

Ih 

82 Industry 
contribute Ie the 

econemy (Ierex 8. 
tax) 5 Qualitative 

aspects te be 
lecalised (by 

-~ 

\. 

reseurce 1 Mathematical 
modelling contribute 
80% ... 100% te OMP 

62 Recreatienal 
fishermen understate 

landings in 
telephene survey => 

"lie lacter" 

.I 

84 Fine-luning .01 
the lIize structure 

33 Size structure .of .~---" 
catch Inftuenced by 

mari<el demand 

/ 
85 Scientillts cleser 

t.o Industry 

77 Industry pay fer 
travel costs I 30 About 5% .01 

fishing in specific 
areas in .order te 

gel smalier lebsters 
... just geing ler 

T AC in weight terms 

1 
32 Jllpaneae want 

smlliler lebslers ler 
live mari<et ... 

large lobsters ler 
cooking 

! 
79 live busine811 . 

frezen 

1 
10 Australia! NZ 

net yet in the 
mari<el 

John's map no. 1 

\ 
24 Scientists 

(laggers 8. 
measurers) called In 

by industry te ge 
.out en the Wilier 8. 
nete condillens ... 
Just weigh catches 

\ / 
/ 

78 Unusual 
conditiens at &ea 

23 Envirenmental 
conditiens (climatic 
8. .oceanographic) 

have EI huge impact 
on catch 

/ 
25 Water 

temperature, 
currents 8. 

selubility .01 .oxygen 
are variable 

91 Historic split .01 
the tllke by lIarieus 
user~reupll hilS 

changed 

.....,.-. .r--

>t 
// 

2 Take acceunt .of 
qualitative factora 

In the OMP 

7\~ ~} 

7, 

4 CPUE highly 
Innuenced by 
'qualitetll/e' 

facters 

<i----.. 

;;11"'/ ,II, jh \\ \' 
I 

4227222120 

89 lets of effert 
Inte mdeillng, but 
.only hall of the 

take .01 the resource 
II controlled 

I 

regien) 

86 Pelicing 
concentrated on the' 
industry only ... en 

recreational, 
subsistence, 

industry 8. poaching 
secters ~~ 

46 Treat CPUE's frem 
ring nets & Iraps liS 

2 dlt'lerent indlcell <i--.. 

I ~ ',-
63 Proportien .01 

catch caught by ring 
nets III relllllve/y 

constant ... varies 
each yeer 

48 Ring-net catches 
ere mere ... lells 

Influenced by 
environmental 
condltlena than 

47 Very lillie ring 
net dllte 

traps 

75 Bring recruitment 
into the model 

54 Mere labour 
Intensive Ie catch 
with ring-nata '" 

with In.ipa 

8/ ' :,~- 81' No Idea .of the ( ';]1 ~<' 
/ Itate of \he 

55 Pertlen .of the ______ --- --~ reseurce In the 
reseurce net used reserves 

\ 
56 Reserve llreas 
(including east of 

Hangkllp) are a good 
'" bad thing 

45 
" 

-E.- ----, __ 
76 Egg production Ia 

crucilll 10 MUnl 

recruitment aod 
blomllaa 

11 
/ 

90 Industry portion 
of the take frem the 
reseurce II 50% ... 
80% IlII In the past 

~ ~~" 
87 Inspecters den't 
work on week-enda 

1 
83 Nel eneugh 
InspectOflto 

monller snd control 
the publica' calch \ 

88 SFRI have ne 
budgel for ollertlme 
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75 Bring recruitment 
into the mOdel 

·"1:\ /' 

81 S5~! 6 

2 Taka account of 
qualitative facto", 8577 

In the OMP \", '\ 
\ 

7" ~} 
4,7; /1 /') 

" //;45546 
/ 

24 Scientists 
(taggers & 

measurers) called in 
by industry to go 

out on the water & 
20 lobsters 

sensitive to trap \ 
/ 

>-

metal) , .' '_ 
/ 

21 CPUE depends on 

4 CPUE highly 
influenced by 

'qualitative' 
factors ':-- j 

/' 
.,.-" 

note conditions 
just weigh catches 

.>/1 

78-

design (amount OIl ,/1 

skill and working / 45 About 95% 01 
industry catch is 
males, , lemales fishermen 

altitude of /' 
K
') 

\ " ,,/ 
~ 

70 Plant capacity 
22 Lobsters choosycan restrict catches 

about bait quality & 
type 

76 Egg production is 
crucial 10 future 
recruitment and 

biomass 

50 Industry do not 
fish in-shore when 

females are in berry 
in-shore 

John's map no. 2 

,,1 I·' \ 

\ 
\ 

\ 
44 Relatively more 
females escape .. , 
more males escape 

27 CPUE depends on 
soaklirne 

1 
28 Fish (75·S9mm) 
escape Irom nets 

overnight 

'/42 CPUE's vary 
/'\ greatly between 

23 Environmental \ zones 
conditions (climatic I\; 

& oceanographic) 6 \ 41 Harder and more 
have a huge impact4" , '\ expensive to catch 

on calch 48 Ring-net catches \ full T AC in certain 

\. 

influenced by \ al particular Innes \ 
\ / 31 CPUE is less than 

it could be 

\ 

are more .. , tess \ areas than in others 

environmental \ 'Ii 
conditions than f 

\ traps \. /_ 
25 Water 10, 43 Allowed to 

29 100mm mesh size 
used was meant lor 
89mm Lobsters .. ' 

75mm Lobsters 

temperature, 
currents & 

solubility of oxygen 
are variable 

54 More labour 
intensive to calch 
with ring-nets, 

with traps 

transfer 30% .. 15% 
of T AC between zones 

AppenGIX A 
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18 FIMS time series 
too short 

16 Give FIMS a 
lighter weighting 

26 

2tj 

/' 7 Appropriate 
_ (weighting of indices 

~ 11\ ~ -- ---- - ... --- -
49 Industry feels . 

that SFRI don't know 
how to catch fish 8 The model weights 

growth data too 
~/" heavily 

~; " 

75 Bring recruitment 
into the model 

,,--;,' 

81 5576 

\' 
\ 
\ 

17 Huge differences 
( between FIMS & 
\ industry catches in 

2. 
I 

4 CPUE highly 
influenced by 
'qualitative' 

factors 

~~ 
6 Biomass largely 

dependent on growth 
& recruitment 

67 T AC's over 
conservative 

;/I 
// 

66 Conservatism is 

Appendix A 

"~,_/;:~.::=~\.:~~~s 
/:54 

19 Certain areas 
Lobsters just don't . \ 

, . 
;; , 

;; /If II~ ,'-'" I' .. ' 

7048422723222120 

12 Recent growth 
rates appear very 

added at each level 71 Decision makers 
of the decision ~ ---- _____ at each level have a 
making process degree of 

goto 

, 

John's map no. 3 

74 Migration 
patterns from deep 

to shallow 

13 Growth rates 
compared over the 

past 5 years ... 4mm 
long-term average 

.,..-.... -

./ 
/ 

~./7 71 
- /' 

/ 
poor 

/ 
/ 

~'-,­

'" 
11 ~ accountability 

/ ~, ,---- . 

" t 65 Too many decIsion ) 
37 Press give a , '..... making levels ' 

skewed picture of " 
the resource ~''-

condition :::0", 

72 Greater 
transparency of the 

decision making 
process 

./ 
/' 

69 Rationalise the 9 Old growth data 
inflated 

.//1 

14 Growth goes into 
broken limbs 

64 Industry have a 
negative public 

decision making 
process to fewer 

levels 

11 Negative and low 
growth readings 

discarded as 

./ 

"measurement errors" 
in the past 

// 
5350% ofTAC comes 

from area 8 

52 Local bias in 
growth data 

~ 

I"~ 

'~, 
image 

"'\. 

-1 
/ 

/ 
/ 

/ 
// 

~, 57 Area 8 tagging in 
Olifantsbos alone 

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

'92 period 

68 Combine economic, 
social and 
biological 

considerations 

11 
/1 

51 Olifantsbos is a 
low growth area I 

73 Combine the 
WCRLWG and SFAC 
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54 Capacity to 
include new types of 
information into the 

model 

17 Socia-economic 
issues push T AC \0 
the upper end of the 

proposed range 

18 

2 Open to change 
cast in stone 

, 
1 decision rules 
agreed to by al/ 

panles 

~8 

21 Range of rAe ... 
aciua/ figure 

.--., 
,,/ 

70 Scientifically 
soundTAC 

43 T AC outside 
SCientifically 
calculated 

sustainabte levels" 

55 New information 
to be veiled by the 

working group 

15 Soclo-economlc 
fae/ors In 
afferTAChu 

20 Determine 
different weightings 

for the various 
indices 

:set ... Included In 
setting the TAe 

19 Different indices 
saying different 

things 

49 Higher confidence 
placed in a 

particular data set 

66 Long ... short 
data set 

67 High variability 
in data series 

no. 1 

.{-' 

40 Evidence thai a 
5-10% increase in 
TAC could 

closure 01 a 
fishery, say 

68 scientific 
integrity & accuracy 

measurement 

29 Don't build 
socio-economic 0( 

factors into OMP 
immediately 

22 Long term 
sustainability , 
,.; 5 

"'PPCIIUlX A 

Reduce poaching 

28 
50 community 

considers short-term 
gain to outweigh 

long term 
conservation 

63 Everyone jumps on 
the band-wagon 

9 Happier work-force 

16 Socio-economic 
indices to be 

"socio-scientific" 
and reliable 

38 Solve peoples' 
immediate needs 

36 Increase T AC 
immediately Greater profit 

of industry 
by labour 

37 Catch rates up 

14 We do not have 
. do have a 

quantifiable index 
of socio-economic " 

conditions 

52 

3~ 

, Involve the 
community In the 

whole &. 
developing OMP 

524 

\ 
\ 

\ 
\ 

51 Greater 
responsibility in 

using the resource 

57 Co-management 

58 

62 Give quotas to 
local fishermen if 
resource shows 
growth ... take 

quotas from big 
business 

200 
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TAC is not 

<!.;: 

24 belter 
understand T AC 

process .. 
no idea of how T AC 

is set 

32 Discussion 
between SFRI & 

25 Greater awareness 
of broader issues of 
what's on in 

the resource 

,1 

23 

26 _ 

J Transparency ... 
TAC process seen as 

a "black box" 

1 decision rules 
agreed to by all 

partIes 

"I 

55 2 

50 

involved & 
the process 

28 

4 Less conflict 
_-..-7 between parties 

In 

, 

52 Ask fishermen 
what socia-economic 

index to use 

""-., 

45 the OMP 
framework to 

fishermen 

committee is not 

no. 2 
47 Set up a 
committee 

27 feel the 
resource is theirs 

5 "Them vs Us" 
attitude 

~ __ ~ 6 Consultants hired 

9 Haaaier work-force 

8 Inllo/1l8 the 
community In the 

whole conception & 
of an OMP 

/ 
11 An outside NGO to 

survey the fishing 
community & provide 

leadership, 

involvement within 
the community 

44 Choose 
representatives from 

communities 

10 benefits 
from more efficient 

work-force 

j 
13 Industry fund & 

push for interaction 
with fishermen ." 
funds allocated by 

the minister 

46 Often 

20 
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22 

'" 

70 

industry ... 
stability in 

industry 

move 

-"',"'I /""-'; 
, 

43 16 21 

no. 3 

34 

1 decision rules 
2n'F""""rl to 

,f, ~, 
'i\ I" 

\ 

15 20 55 32 2 

56 
"'::-, , 

28 Everyone 
to the 
-~-";J1 ~ ~ , 

..: I", I II' 
. . I 

11 50 5 8 

Appendix A 

) 4 
parties 

24 

3 nsparency ... 
process seen as 

a 
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54 T AC manipulated 
by small adjustment 

of figures 

55 TAC 
continuous 

a slep funclion 

46 Use Bayesian 
distributions 

45 Measurement error 
& stochastic 

uncertainty for 
future 

57 I nduslrial 
stability 

35 Minimize 
VARIABILITY in TAC 

58 Exceptional 
circumstances clause 

59 end result is 
similar even if we 

gel it wrong 

56 OMP should be 
robust 

8 Minimise RISK 

7 Industry make 
trade·ofls between 

scenarios 

f 
9 Design a computer 
simulation game for 

industry 

25 Maximize RETURN 

10 OMP has 
mechanisms 10 pick 

up if things are 
going wrong 

42 Present the 
overall picture & 

the scenarios given 
by individual 

indices just the 
overall picture 

11 Use all 4 
15 Average size 

structure will 
detect problems CPUE 

doesn't 

12 CPUE has a high 
bias 18 Use FIMS to index 

abundance 
16 lower average 
size is a good sign 

23 CPUE has low 
variance 

40 Averaging over 
models cen 9ille an 

answer which is 
definately not 

correct (doesn't 
follow one or the 

other) 

14 CPUE indexes 
abundance just 

measures local 
density \ 

13 lobsters move to 
'preferred spots' 

19 FIMS is unbiased 17 Increased 
recruitment 

no. 1 

20 Potentially high 
variance 

24 Environmental 
uncertainty 22 Between & within 

season variability 

21 FIMS has jusI2 

shots in Un areil 

41 Be careful not to 
be misled by the 

model 

39 HlI/vlII "scientific' 
prior weightings for 

the various 
population models 

r 
I 

43 Cor)Ir;,riir:I'nfV 

indices 

44 Send interest 
groups off 10 give 

weights to 

individual indices 

38 "Model structure" 
uncertainty 
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~ 

2 
a 
the current level 

/ 
Itmem is 1 biomass ) 

4 resource 
that 

no. 2 

53 
determined primarily 

the number 

Appendix A 
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30 Fishery collapsed-----­
in the North (areas 

3-6) 

31 Animals have 
moved South and East 

... areas wiped out 
through overfishing 

Jerry's map no. 3 

29 Promote recovery 
in the North 

/1' 
/~ 

34 Stop fishing 
altogether ... cut 

TAC's 

27 Difficult for 
first species to 

re-establish itself 

Appendix A 

33 Re-establish the \ ~.-----:::/ 

range of the species ----r-
36 All our eggs in 

one basket 

... knock habitat / 
range down too far 

~~ 37 Fishermen 
distributed all 

.--? 

\ 
32 Aggregated model 

of the resource ... 
model by area 

along the coast 

/ \ 
28 Re-introduced 
Lobsters eaten by 

Whelks 

1 

26 Other species 
come in when the 
species drops too 

-p 
, I 

low 
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30 T AC sel every 3 
months annually 

31 Enviromenlal 
factors affect the 

resource (Red tide, 
EI Nino) 

2 Years of 
inequitable 
distribution 

39 Reserves used to 
maintain white 

priviledge areas ... 
maintaining the 

resource 

40 Oudekraal made a 
reserve 10 stop 
blacks going 

3 Favouritism shown 
to big business 

'I Scientific 

system 

29 Don't understand 
migration of Lobster 

from west to east 

20 Education of 
informal sector 

4 Community never 
consulted on T AC 

issues 
communication 

between informal 
fishermen & 

SCientists 

19 Conservation & 
preservallon of 

reserve areas as 
whole 

Explain the TAC 
the informal 
fishermen 

Marine reserves 
are "true" marine 

reserves 

17 Make denuded 
areas inlo reserves 

21 PUrposeful 
conservation 

" '. 

47 InclUSion of 
existing 

marginalised 
fishermen 

5 Education body in 
SFRI 

41 Local fishermen 
supply local demand 

9 Make Olifantsbos a 
marine reserve \ 18 No species 

removed from 
reserves 

7 30t experimental 
quota in 

Melkbos-Chapman 
reserve 

42 Industry Is not 

11 Olifantsbos is a 
breeding ground 

10 Many lobsters 01 
the same size in 

Olifanlsbos 

8 Conduct proper 
research into marine 

reserves 

14 Make Olilantsbos 
a lourist allraclion 

13 Traps destroy 
coral gardens 

15 Wreck dives 12 Coral gardens at 
Olilanlsbos 

map 

the 
20% of 

catch to the local 
market 

16 Reserves in / I 
polluted harbours + 

46 The market 
determines demand 

43 High export price 
for Lobster 

25 

33 Greater concern 
for long-term 
sustainabilily 

/ 
22 Access righls 10 

ali current 
fishermen 

45 Informal catches 
are restricted by 

demand 

27 A 

'\ 

Appendix A 

37 Beller control of 
the fiShery 

All fish brought 
the harbour 

wall 

38 Industry selling 
through the back 

door 

34 Self enforcement 
& protection of the 

resource 

35 Fishing areas 
given to various 

fiShing communIties 

23 No newcomers 

24 Full lime 
fishermen who own iii 

b01l1 

zone 
26 Informal 

fishermen fish in 
mile zone 
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s 

9 Conflict between 
8 Difficult easy 

,"''''''rn~n' task 

6 Mistrust no:>hA./o:>on 

SF and 
..:::--- SF & 

r 
1 Different 

of 3 look at 

5 State & 
manage the resource 

in PARTNERSHIP 

data ... consensus ~- current conditions 
... 10nQ term 

t , 
16 Allow to 

2 scientists work 
with long term 

manage the resource 
themselves 

averages 

17 

13 Government see it 
as their to 

a 
viable 

r-
11 The 
does not believe a 

is a 
valuable resource 

l' 
I 
I 

10 feel 
have an entitlement 

to 

15 Restrict 

14 Allow new 
entrants but 

restrict 

12 take note of 
& 

infrastructure in 
fisheries 

averages 

/ 
of 4 fishermen see 

abundance 
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45 

,/ 
44 CPUE influenced 

by 

17 

factors 

in bad 
weather 

J 

considerations into 
account 

.... --; '/1 

01 

25 Consider the type 
of product 

24 Consider the 
m"rk",linn aspects 

46 Competition 
between skippers & 

16 ~"" .. 'nlr'l~ 

no. I 

3 maximize economic 
yield subiect to 

choose how far to 
the of 

biomass should be in 
future? 

" 

9 Industry decide on 
level of economic 

risk 10 take 

7 Let 
decide what catch to 

take 

1 

Appendix A 

37 democratic 
decision & 
cross-pollination of 

ideas 

41 , 

11 less pointing 
for wrong 

decisions 

10 . 
responsible 8, 

accountable for 
decisions made 

8 Include 
representatives from 
small 8, quota 

holders 

a 
lIOIOCllca:IlV safe 

range within which 
to operate ""---. -.... 4 Risk is 70% 

decision process 

36 Future quotas 

34 SFRI seen as an 
inlerest group 

nhil>rliv,," body 

/-1 

15 build in a buffer 
in st re source 
variability 

6 Do not allow the 
biomass below some 

minimum "red line" 

43 maintain snawnina 
slock above 30% of 

economic & 30% 

5 Controlled 

13 Increase biomass 
if below 
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38 operate 
trend line 
'rAe each 

year 

12 management 
address 

in the resource 

, 

'I 

43 
IS huild ill a buffer 

5 
", 

\ 

resource 

1 
6 00 not allow the 

hiomass helow some 
minimum "red line" 

30 Substamiate 
methods, 

& rules 

26 

and/or 
scientifically 

on the 
model and parameters 

39 include 

I no 

and 
metllOds before any 
numerical 

the 
after they are 

set 

accountable for 
decisions made 

37 democratic 
decision making & 
cross-pollination of 

ideas 
c>, 

29 SFRI & 
new info check the model & 

10 be considered at data indeoendentlv 
stage 

23 All raw data ... 
cleaned data 

to he used ) Obtain consensus 21 Ohtain consensus 
011 how to clean I 

availahle to all 
memhers 

43 

27 Use 
internationally 

accepted modelling 
methods 

s mao no. 2 

/ \ 
28 issues 

which are very 

on the of 
data collection 

methods 
screen data 

A 

209 



University of Cape Town

21 Look after social 
needs 

\ 

Appendix A 

23 Get rid of paper 
quotas 

20 Look after the 

19 Look after 

._------~ employment 

r 
~, ? 
~, 22 Specify a minimum 

number of jobs for a 
particular quota 

1 Involve more 
._~ people in catching .-----. __ . . . ,_ .. resouce 

3 Resource IS gOing--- / \ /' )/ 
down & down ~5 Efficient ) 

management 
~ " 

5 Uncertainty in the - "1''''''----
2 Lobster can be amount of catch 
caught by simple ~ 

methods 

1 
4 Lobster are 

accessible 

Phil's map 

6 We cannot 
determine the amount 

of recreational, 
subsistence or 

poaching catches 

I 
I 

16 Stamp out illegal 
use 

1 
17 Day & night 

control 

! 
18 Lobster is a 

precious resource 

size 
....... 

10 Support companies "') 
, .. riches to 
indivuduals .,/ 

~'-/I / -. ---

11 Companies have 
share-holding 

schemes for labour 

9 Do not use the 
resource just for 

personal gain 

8 Individuals can \ 
buy the right to 

fish 

~13pension 
benefits,etc 

14 Fishermen 
employed for the 
whole year ... 8 

month fishing season 

~ 
24 Link TAC to the 
number employed 

\ 
26 Less labour 

needed 

\ 
25 Improved 
technology 

~ 7 The ~esource 
belongs to the 
country ... to 

individuals 

~ 
12 Labour agreements 

with companies 

210 
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Appendix B: The merged SODA map used 
in the workshop 
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,n"rAnrv & 

T AC process seen as 
a "black box" 

\ 
145 Slate & 

manage the resource 
in PARTNERSHIP 

92 all parties agree 
on procedures, 

methods and decision 
rules before any 

numerical 

r 
545 Soclo-economlc 

faclors brought in 
after T AC has been 

calculated 
included in 

Ihe TAC 

lor the 
different indices 

"',.;;./ 

649 Bring all 
parties In to all 

of the -E--
process 

698 
sound TAC 

162 
computer simulation 

game for 

--_.-

638 
strategy conversant 

with FPDC 
document 

629 Fair & 
a-ccess 

603 
sustainable 
utilization ... 

.... -----? short-term SOCial 

606 The OMP aims at 

680 Rebuild 

'671 Rebuild 

522 Local 
the 

626 Allocate quotas 
10 many smaller 

are the main users 

501 Too much 
extraction ." 

limiled number of 154 Allow new 

716 Effective 
industrial users entrants bul 

-J restrict OMP ... 137 
Review TAC each year 

126 include 

101 Determine ill 
robust primary 

Indicator of 
resource status 

arguments in 

a numerical 
procedure 

controllable -E-----

695 Reduce 
in model 

-,.. estimales 

136 More accurale & 
up-Io-date 

8. control 
& 

catches 

153 Government see 
il as their 

a 
viable 

212 
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Industry look al 
Tent cooditions 

long ~etm 
averages 

129 give industry a 
biologically safe 

range within which 
to operace 

143 Ditlerenl 

I Mathematical 
modelling contlibute 
80'A, 100% to OMP 

9.4 maximize acooomic 
yield subject to 

acceptable 
biologiCal risk 

'r 
\ 
; 

1118 Minimize 
VARIA81l1TY in TAC 

\ 
: 60 'ndustry mal(e 
trnde-olf. between 

scenarios 

l' 
I 

162 DeSign a 
computet simulation 

game fQ( industry 

700 Minimi%e 
di.location of 

Industry 

RISK 

212 end resuK is 
similar even (f we 

gel it...."..,..,.. 

l' 
i 

209 OMP should b<! 
robust 

211 exceptional 
omJtnstanc.e3 dause 

in teroretatio('ls of 
data ." consensus 

! 

545 Socio.economic 
fadOrs broughl 

.ne, T AC has b"en 
calculated 

Induded in setting 
l/1eTAC 

A 

163 OM? has 101 Delenmino a 
mechanisms to pick 703 Rooustlo 

137 easily 
conlroilable 

industry 

up if things are ~----~--~-
robust primary 

indicator of ---measurement errors, 
ele 

92 all parties a9,e. 
on proce<lures, 

methods and decision 

going Wfong resoun::e status 

rules belere --"---'-,--_____ , " 

numerical --"--

125 operate .Iong a 
trend line ... large 

T AC changes each 
year 

qualitative. 
arguments in 

management _., just 
a numerical 

proce<lure 

195 PresenliTle 
overall picture &. 

the scenarios given 
by individual 

indices "' just the 
overall picture 

191 'Model 
structure" 
uncertaJnty 

/' 
194 8e ca,eful no! 
to be misled by!J1e 

model 

192 Han 
"scientific" prior 

weightings for the 
~-".,..:.;" various population 

models 

715 ElfeC'live 
policing &. can trot 
of logol & iIIegol 

C81cnS$ 

oiTler) 

196 Conlradic!ory 
data I Irends in 

indices 

191 Send inte,esl 
groups off to give 

weights to 
indi...ndual Indices 

OMP, or 

894 Minimi2e 
unquantified "Sl< 
from unregulated 

catch 

136 More accurate & 
up-to-date 
information 

~ 
'"" 

164 Use all 4 
indices .. just 

CPUE 8. growth data 

81 No idea althe 
state of tt'te 

resource in the 
reserves 

___ 592 fixe<llanding 

sites 

213 
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1 Mathematical 
modelling conlnbule 
80%, 100% toOMP 

G34 Management based 
on best available 

knowledge 

US A Simp I" OMP ". 
Review TAC .. aeh year 

i261ndude 
qualitative 

arguments in 
management Just 

• numencal 
procedure 

92 all parties agree 
on procedures 

methods and decIsion 
rules before any 

numencal analysis 

SSO Determine 
.ppropMte 

weightings tor the 
different Indic.lS 

84 Fine-tuning of 
the size structure 

5 Qualitative 
aspects to be 
localised (by 

region) 

B 

1 ConSlder 

105 lake industry 
management 

, considerations into 
account 46 Treat CPUE's (rom 

ring nets <3. traps as 
2 different indices 

24 Scienlists 
(Iaggers I!. 

mea surers) called in 
by industry to go 

out on the water & 
note conditions 
just weigh catches 

3:3 Size structure of 
catch infiuenced by 

marnet demand 
type of prod wet 

Consider the 
'etlng aspects 

1 JJ Competition 
berween sk,ppers & 

companies 

20 Lobsters 
sensitive 10 trap 

deSign (amount 0/ 
metal) 

4 CPUE highty 
inftuenced by 

'qualrtati\le' 
faclors 

21 C?IjE depends on 
sk,1I and working 

attitude of 
fishermen 

108 Fishing in baa; 
weather 

22 :..obsters 
abOut bail quality 

type 

7<1 Migration 
panerns from deep 

to sharlow 

200 Protect the 
temale population 

'07 Seasonality in 
Lobster prices (eg 

at Christmas) 

45 ADOU! 95% of 
industry catch is 

. males" . females 

31 CPUE is less than 
rt could be 

44 Relatively more 

27 CPUE depends on 
soaktime 

28 Fish (75-89mm) 
escape (rom nets 

overnight 

70 Plant capacity 
can restrict catches 

48 Ring-nel catches 
are more less 

influenced 

23 Environmental 
Cl:lndroons (dimatic 
& oceanographic) 

have a huge impact 
on calch 

\ 

cond~ions than 
traps 

42 CPUE's vary 
greatly berween 

zones 

54 More tabour 
intensive catch 
wilh ring-nets, 

w~h traps 

41 Harder and mOre 
to catch 

in certain 
areas than 11'1 others 

at particular times 

4 J All awed to 

50 Industry do no! 
fish in-shore when 

tern ales are in berry 
ln~shofe 

females escape ," 29 100mm mesh size 
more males escape '':'''-- used was meant for 

transfer 30% 15% 
of TAC between zones 

56 Reserve areas 
(including east of 

are a good 
, bad thing 

76 production is 
to future 

recrUitment and 
biomass 

B9mm Lobsters 
7Smm lobslers 

[ncluding qualitatiye factors in the OMP, 

30 About 5% of 
fishing in speeme 
areas in order to 

gel smaller Lobsters 
going tor 

weight term 

J2 Japanese want 
smaller Lobslers 'or 

live marnel, 
large Lobsters for 

cooking 

79 Live business 
frozen 

214 

10 Australia I NZ 
no! yel in the 

market 
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155 Shifl 
EoI' 

1I""Sklip 

16Q Lower average 
SI;I,I,.! a go,)fj sjgn 

103 Rohust to 
tIlt:asun.:mtnt ermrs, 

Cit 

nl}S I{..:dw.:c 
Reserve 

(illduding east uf 
Me Ii good 

1hing 

mH':l.!rminty modd 

168 Avcrag" size 
struclun:! will 

dOlect prohkms CPUE 
d(H:sn'j 

111 lis. FIMS 10 
index abundanc~ 

',' 

estimates 

1M Us< all 4 
Indices 

CI'lIE& 
/: 

141 Gwwth fWIlI 

hioth!.:misLry 

172 f'lMS is unoias«1 
140 Growth from 

fecundilY 

110 Illcrcast:tl 
recruitment 

17) POlentially high 
variancl! 

I' 
I 

175 lIelwocll ... Wilh!1I 
$1.:;\lWU vadahility 

'\ 
174 FIMS has jusl 2 

shots in an area 

167 CPliE just 
mcasun;s local 

density imh:::-:.cs 
anUl1dllflCC 

r , 
166 Lohsters move 10 

'preferred '1'01" 

701 Determine il 
robust primary 

indicator of 
r&soUrc& status' 

/"/ 

550 I kh:rmlHI! 

appropr'.lc 
for Ihe 

579 Higher 
confidence placed ill 

a particular dala 
set 

596 sc ielllifit 
im<grity & accuracy 

in measurement 

Appendix B 

549 Different 
indices 
diffcr~nt 

8 The 111",kl wdghts 
growth data lOO 

h.:cavily 

594 LOllg shorl 

595 High variability 
in data series 

"'. 
165 CPU£: has" high 

bias 

126 include 
qualilalivl! 

JJrgull\l!l1lS ill 

management ... just 
a Iluml!rical 
pro!,;cdur~ 

16 GiY< !'IMS II 
lighu:r wdgilling 

dala set 

1M3 InduSlrY feci 
thai SF don'l know 

how to catch fish 

1M flMS lime seri" 
too short 

6 Biomass largely 
dcpendcnt 011 growth 

&: recruitment 

n I genuinc decline 
1008'[<'1\1 growth 
. fccenl growlh 

rales jusl 'p""ar 
very poor 

176 CPliE has 

Yariallco 4 Cl'liE highly 

lnflucnccd by 
'qualitative' 

factors 

l71 Environmental 
uncertainty 

resource status 

23 Ellvlronmt:nlal 
condiliollS (climatic 
& occanngrllnhir \ 

have a huge 
on catch 

,.~ . 
17 IIl1ge diff.,.nc« 

h<lween l'IMS& 
)< industry catches til 

Ihe saIne areas 

19 Certain areas 
Lobsters just don't 

go to 
34 

rates 

36 Milst Loosters 
caught arc undamaged 

\ 
\ 

catch 
200% 

39 Currell! fishing 
is generally closer 

to harbour 

38 Recent improved 
'E --... recruitment 

improvod 
catcht:ahiiity 

and low 
readings 

discardod as 
"measurement errors" 

in the pasl 

'\ 

14 Gmwlh 

brok." 

M COO$e",a,ism ;. 
added al each level 

of the decision 
making process 

... '-1 

J7 Press give a 
skewed picture of 

me resource 
condition 

52 Local bias in 
growth dalA 

57 Area a lagging in 
OIHanlsbos alone 

215 

64 IndU5try have I 
""gative public 

imIIe 

~J 50~ or TAC comeJ 

rrom are. 8 

,51 OiirllllLsoo. iJ I 
low growth u"" 
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710 reduce conflict 
between industry 

participanls 

693 more flexible 
zoning regulations 

680 Rebuild Resource 

692 reduce 
possibilty of nol 
using full T AC 

682 Less risk of 
recruitment collapse 

684 P,event another 
crisis illow future 

growth ratn 

726 Don't aim 100 

high with rebuilding 
689 Don't gille up 

major amount of TAC 

" '. 

691 Reduce minimum 
size to below 75mm 725 industry is 

suffering 

Ii 73 TAC cuts include 
Somo cushion for 

Industry 

729 Enormous effort 
required 

/ -,,1 

724 low recruitment 
into harveslabte 

size range 

679 Sel a minimum 
TAC 

674 A 25% cut in 
TAC, say, is felt 

much more than 25% 
in industry profits 

671 Rebuild Industry 

744 locate & harvest 
unused resources 

748 Industry see the 
benefit 01 paying 

the levy 

'\' 

706 Minimize 
: dislocation 01 

industry 
672 Gel back \0 TAC 
of 2000t as soon as 

possible 

715 Effective 
policing 8. control 
01 legal 8. illegal 

catches 
742 optimal 

processing & 
harvesting 

704 High variability 
in TAC 

707 Industry forced 
to layoff labour 

! 
may choose 

suppliers (New 
Zealand) SA 

suppliers 

708 Industry needs 
train new labour 

when T AC iocrea ses 
again 

709 Induslry needs 
to re-establish 

markets when TAC 
increases 

741 fisheries 
management 
development 

711 long term TAC is 
greater than 20001 
assuming long term 

average growlh 

677 Markels 
sensitive 

continuity 01 supply 
705 TAC cut by 50% 

in the past B years 

675 Stepwise 
reduction in T AC 
over several years 

125 operate along a 
trend line .. large 

T AC changes each 
year 

l 712 Oon'\ understand 
enough aboullhe 

resource 

713 Improved 
marketing in Japan 8. 

olher marltel! 

700 Make intelligent 
trade-off between 

biolog ical & 
economic 

considerations 

611 management 
address variability 

in the resource 

I 
722 peculiar low 

growth 
676 Cui TAC by a 

maximum of 12% in 
any year respond 

too drastically 10 
various indicators 

of the resource 

614 build in a 
buffer against 

resource variabilily 

606 00 not allow the 
biomass below some 

minimum "red line" 

B 

738 feed levy monies 
back into the 

resource 

747 Make money from 
extracting chemicals 

. shipping illo 
Scotland 

216 

71 B Recreationals 
pay a fee to fish 
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633 Management 

t. ~ 

683 Weigh up the N PV 
of lower Immediate 

r AC't wllh increased 
future SU$lainabie 

Yields 

18a Minimize: 
VARIASll.,lTY in TAC 

I 

,I 

65' 

rebuilding lhe 
rltSOUfCI!I 

uUliutlO(l 
.. hort~(erm .oda' 

upliftment 

risk of 
rec(ulrment coUiple ~ 

680 RobuUd Reaource 

Ol!l!ctde on the 
10\/6110 rebuild to, 
and at 'Whet rete 

t­
I 

601 Drop TAC to B 
VERY sustainable 

611 Rebuild Indu.try 

706 
dislocation of 

industry 

188 R .... tabU.h th_ 

nnae down too (ar .. ( 

190 f!!hermen 
distributed all 

l1li1009 Iho coast 

149 Less OJ'Shion for \" \..". 
fluclusllon! 

182 PrOMote tocovery 
tho North 

pOl anti a' UUYann, 
"'Hlament) 01 

nlourC. 

Lobslers: eaten by 
\lVhelU 

Ih. 
femal. population 

model by arclIII 

level 
rebuddlno 

afmloo 
- high ¥lIilh rebuilding 20. 

505 Make 8 

intlial cut in 
illS was m~de in th., 

h.jllke fishery 

The resource 
cannot sustain big 
business as isllha 

paS! 

suffering 

tornalU 

required 

", 
i 
l 

501 Too mtlch 
extraction, 

Ilmited number of 
industrial users 

declining A under 
734 Raach Ii stable 

siluCtlior'l of 
sustalnabl:e use 

, 

154 Altow new 
enlrants tlul 

fes!rlcl 
pafllClpanls. 

sou Ua/i.U! exctlj$IOJl 

the pasl 

fi2J lOI 01 illegal 
fishing 

-, 
715 EHective 

polic)ng &. control 
ot fe9~1 & lliegai 

c .. :tchea 

resource 

15l Government soe 

very poor 

il110 haNe$1ilbio 
$j2& range 

122 peculiar low 
growth 

119 Recruitment i$ 

Slle 

670 1 J, Marino resoUf(O 
studies: ahow that 

recruitment 
decreases W'ilh 

dedine In blomau 

203 Problems tn 
enlorcing 

20-4 More education 
of wotkforce 

B 
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proposcu «luge 

so\:iu··l..'Cotltllllic ncctl 

551 

~4l Snciu-c(onmnic 
faclOfS hrought in 

.f,Cf T AC has ne." 
t.:akul'ilcO " 

incli.ukd in seiling 
.h. rAe 

otTAC ... 
figure 

.~.- .. -

598 Scientifically 
sound TAC 

5~9 Dtll1'( huikl 
S(x.;ill-CC(IUUllllc 

f;,u.:wrs huo OMP 
570 l~vitlclH.:c Ihal 
5~ 10 Ii. iw:n:a:)c ill 
I't\(' \:j,ltil,J pn:vl,,:llt 

immediately 

ii' 
\ do,..;,un: lif;! 

11'\11i':~y. '\;'y 544 We 1..10 not have 
. till have a 

tfumHitiahlc index 
of so<.:i()·CCOIIOllllc 

CIlildiliollS 

\ 
581 Ask fishermen 

what socia-economic 
index 10 use 

\ 
541 All outside NGO 

to survey the 
community & 

leadership, 
Initialing 

in~ol1iement within 
the community 

513 T AC ouuide 

SUSHlinable levels 

135 A 

argumcllIs ill 
management., , jllst 

a numerical 
proccdur\! 

636 'liard' 
SllCiu-cconomic 
results which arc 
reliable nlere: 

claims 

639 Socia-economic 
information is not 

fonhcoming 

638 Management 
<;on~el1lant 

policy 
document 

1 
633 

MUIlI-dlsclplinary 
'" approach 

141 lishcries 
Inanagcmelll 
dcvdopmcm 

635 Socio~cconoU1ic 
research rIgorous 

uno review 
as natural 

sciences 

640 IlIdtlSlry feel 
Ihal SF is intruding 

wilen asked ror 
sodo-cconomk 

'Ilrormatlon 

,. 

--7 

634 Management based 
on best available 

knowledge 

641 OMP has a 
huiltwin reven back 
under cxccplion;\l 

cin.:umSI:mces 

\ 
Ml 

miu-scaS!.JH 

148 <eo Ihe 
hCfiClll p;lying 

Ihe Icvy 

1391ncreue 
research 

13~ fetd monks 
hack infO 

n:sourCe 

118 Recreationals 
pay a rte 10 fish 

643 The impact uf 
events such as black 

lidC'!t can he 
uClcrmlHcu 

665 Difflcuh 
rcthu;( quouu 

t:crt;:\lu areas where 
Slili loIS of fish 

B 
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680 Rebuild Resource 

682 leu risk 01 
recruitment collapse 

603 Lono.term 

ullllzation ... 
. short·term social 

upllllmoni 

137 

Industry 

OMP ... 

Reduce 
uncertainty in model 

estimates 

163 OMP has 
meChanism. 10 pick 

up II thing. are 
going wrong 

136 More accurate & 

501 Too much 
e~traction 

limited number 01 
industrial users 

694 Minimize 
unquantified risk 
from unreGulated 

" 
623 Lot of illegal 

fishing 

S87 Centralized 
processing ladories 

748 Industry see the 
benefit 01 paying 

the levy 

~. 

bUU Quota holders 
caught poaching lose 

their quota 

522 local 
Co.management by the 

community 

738 Feed levy monies 
back Inlo the . 

resource 

, 
715 Effective 

pOlicing & controt 
01 legal & Illegal 

catches 

/ 

, 

89 Lots of effM 

599 Amount of money 
& put inlo 

I. 
Inadequate 

but 
the 

718 Recreational. 
pay a lee 10 fish 

91 Historic splil 01 
the take by various 

user·groups has 
changed 

90 Industry portion 
of the take trom the 
resource is 50% 
80% as in the past 

552 Recreational 
catch is Increasing 

alilhe lime 

592 fixed landing 
sites 

81 No idea of the 
slate 01 the 

resource in Ihe 
reserves 

56 Reserve areas 
(including ea,l ot 

Hangklip) sre a good 
. bad thing 585 Fair conlrol 

ovar all users 

98 Lobster is a 
precious resource 

86 Policing 
concentrated on the 
induslry only on 

recreational, 
subsistence. 

induslry & poaching 
sectors 

697 TAC lor 
recreational fishery 

, 

62 Recreational 
fishermen underslate 

landings 
telephone survey ~> 

"lie fador" 

Inspectors don't 
work on week·ends 

'\ 
\ 

66 SF have no budget 
for overtime 

B 
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106 huild in a 
huffcr againsl 

resource variability 

130 maintain 

97 011 not alhlw the 
hil>fllaSS hch)w sume 
minimum ~red lint~ 

95 Ri,k i, 70% 
\ 
\ ~ C'cunumic &: 30% 

96 CllntmlleJ _------? hiulog.ical 

fishery 

stock. above 647 All data 
of pristine 

assumptions 

646 Consultants 
hired by induslry 

.-

on Lhe table in a 
PROACTiVE way _ 

des1rucllve way 

671 Rebuild 

608 TheOMP 
rebuilding 

sound TAC 

i 10 Obtain consensus 
on how to cleaR I 

screen dara 

134 Critica! new 
info hI he 

consi\lenJ at any 
slage 

640 Irt\lUSH)' rtd 
that SF is intruding 

whtn ask.~ for 
wcio-eclmomic 

information 

145 Sl:dl~ &. indui\u)' 

649 Bring all 
parties In to all 
stages of the 

proce$$ 

6571NSilF 

162 Design a 
computtr simulation 

game fm industry 

143 O)fferent 

658 Data cHIlt:;."leti 
hy users 

522local 
Co-management by the 

community 

115 Effe.livG 
8. contH~1 
& 111°1111_ 

cat~'hos 

teStltlfCe 

r 
538 h'lvolve the 

community in the 
whole conception 

developing of a 
management $che me 

653 Cummunitles 
mAnage the reSUUfi.:t 

lru:'ir own 
dtMlfSICP 

52 J education &.. 

to many 
players indust.ry 
ue the: main users 

control/po1lei ng by 655 

n.PjJ<OIIU I;'\. D 

524 Itls$ uf tax 
income fnitn 

tishe,ies 

525 I;U cv;tsinn is 
e":'iier 

I 
",\2(1 Small hY1lirK'i>~(0Ij, 

mainly (.1 

re$tauunt\ 

659 Swarping between 
areaS 

652 )t's yOUfS for .5 
yean. manage i{~ 

528 TriallUn Eal' 
01 Hangklip 

_________ -;,. ____ , interpretations of 83 

data tonsensus ~------

the: cQmmunity the 
know 
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Appendix B 

magement Objectives 

~ maximize economic yield subject to acceptable biological risk 
~6 Re-establish the range of the species ... knock habitat range down too far 
i5 Job stability 
:5 Fair control over all users 
!8 Scientifically sound TAC 
13 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 

List of goals in the SODA model 224 
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Appendix B 

ategies 

5 A simple OMP ... iew TAC each year 
2 Prom recovery in the North 
2 Have c ntifi prior weightin for the various population mode 
) P the male population 
2 an by the community 
3 Involve the community in the whole conception & developing a man nt 
1 Ra al figure 
2 2000t as soon as possible 
3 TAC c include some cushion for industry 
7 Improve recruitment potential (juvenile settlement) of resource 
1 rmine a rob primary indicator of resource 
3 Increase research 
~ ha unused resources 
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Appendi'~ 8 

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 
8 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 
) Quota holders caught poaching lose their quota 
5 Make a large initial cut in TAC as was made in the hake fishery 
1 Allocate T AC by region 
5 Stepwise reduction in TAC over several years 
3 Cut TAC by a maximum of 12% in any year ... respond too drastically to various indic 
:3 Set a minimum TAC 
1 Reduce minimum size to below 75mm 
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 
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Appendix C 

Appendix C: Individual rankings of 
objectives in the Fundamental Objectives 

Hierarchy 
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Appendix C 

Table c.l. Rankings by relative importan~~of the objectives in the Fundamental 

Objectives Hierarchy (1 ~ most important) 

I. Economic & Social considerations 

A. Maximize long-term economic yields 

B. Minimize annual volatility in TAC 

II. Sustainabiiity 

A. Healthy stock size 

B. Healthy male/female ratio 

C. Healthy distribution over area 

III. 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 

Bill 

3 

1 

2 

1 

1 

2 

3 

2 

2 

3 

1 

4 

5 

4 

2 

1 

3 

Sam Bob 

4 4 

1 1 

2 2 

1 1 

1 1 

2 2 

3 3 

2 2 

5 4 

1 1 

2 3 

3 2 

4 5 

3 3 

2 2 

3 1 

1 3 

Jerry Fred& John Mike 
Frank 

2 3 3 2 

1 1 1 1 

2 2 2 2 

1 1 1 1 

1 1 1 1 

3 2 3 3 

2 3 2 2 

3 4 4 3 

3 5 5 4 

1 3 4 3 

2 1 1 1 

4 2 2 2 

5 4 3 5 

4 2 2 4 

2 1 3 1 

3 2 1 3 

1 3 2 2 
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Appendix C 

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 

II. Sustainability 

A. Healthy stock size 1 1 1 8 

S, Healthy male/female ratio 3 2 9 

C, Healthy distribution over area 8 3 

III. Efficiency in Decision-making 

A. Minimize time taken 4 

S, Maximize robustness of decisions 6 2 4 2 7 

C, Responsive to early warning signals 2 7 8 6 5 

D, Flexibility to scientific paradigm 8 7 6 
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-ofts 7 5 3 

C. Effective (2-way) communication 3 4 
with decision makers 
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Appendix D: Excerpts from the 
WCRL WG document used in determining 

scientific advice for choosing an OMP 

230 



Univ
ers

ity
 of

 C
ap

e T
ow

n

"""....,,'ifV D 

I : trajectories for the T AC '97 == 1 MT 

TAC '97 ::: 1750 MT 

--50% 
1500 -

1000 -

o ~----~----~----------~----~------------~----+-----~ 
1997 

J500 

500 

o 
1997 

1998 1999 

1998 1999 

Graphs of projected TAC's 

2000 2001 2002 2003 

for the TAC '97 = 1870 MT 

TAC '97 = 1870 MT (10% incr.) 

year 

various rebuilding strategies 

2005 

2005 

2006 

2006 

20% 

. --:;- 30% 

40% . 

50% . 

TAC 231 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Appendix D 

Robustness tests 

Two new robustness tests have been included. These are 

e1 episodic event - 50% of all lobsters die in any 1 year in the future. 

e2 CPUE and FIMS fluctuate in correlation 

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'" ARi\1A 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 numbers-at-size in 1996 are double current estimates 

r6"" recruitment from 1989 onwards is halfofwhat we currently estimate 
recruitment to be, and from 1990 onwards there is a linear stock-recruit 
relationship 

sm = 0.85 male survivorship is set at 0.85 

sm = 0.95 male survivorship is set at 0.95 

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. 
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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 

Cave 2762 2483 2238 1971 
V 7.62 6.03 4.37 2.23 
B75(06/96) 1.20 1.30 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 recl)very recovery recovery 

Cave 2742 2480 2210 1958 
V 6.90 5.32 3.50 2.54 
B75(06/96) 1.20 1.30 1.40 1.50 
TAC'97 1870 1870 1870 1870 
TAC '06 3292 2841 2353 1882 

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

200ft} Biomass 30% Biomass 40% Biomass 50% Biomass 
recovery recovery recovery recovery 

Ca,·e 2710 2455 2186 1928 
V 6.06 4.90 .4.40 • 5.32 
B75(06/96) 1.20 1.30 1.40 1.50 
TAC '97 2040 2040 2040 2040 
TAC '06 2972 2528 2037 1547 

The TAC trajectories for these strategies are sho\vn in Figures 1-3. 
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