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Abstract

Fishery managers face two problems that are endemic to all renewable resource
management. how much of the resource should be extracted, and how should
resource users be managed to ensure efficiency and fairness? The predominant
fishery management approach addresses these problems through fish stock
assessment and resource economics. However, my review of the literature and
analysis of the situation in the Danube Delta Biosphere Reserve show that both
methodologies face serious difficulties: they deal inadequately with uncertainties
about the causes of observed behaviour and the likely effects of different policies;
they are too focused on readily measurable objectives; and they do not address the
effects of the institutional context on management.

In Chapter 3, | examine previous applications of Multiple Criteria Decision Analysis
(MCDA) with a view to see if they can be applied to fishery management. My analysis
shows that until now MCDA has been used to address only the first two sets of
fishery management problems: systematically incorporating uncertainty and multiple
objectives into policy development. | also argue that existing proposals for the use of
Decision Analysis can be classified as variations of one version of MCDA, namely
Multiple Stakeholder Decision Analysis (MSDA). The main problems that remain to
be resolved relate to the interaction between experts, stakeholders, and managers
when there are conflicting interpretations of evidence, and situations of high
institutional inertia.

In Chapter 4, | examine these problems within the context of ecological management
experience and New Institutional Econorﬁics. | argue that for complex problems, such
as those in the Danube Delta, management that aims to attain narrowly defined
optimal fishing yields through command and control measures is unfeasable and
undesirable. A more promising approach would seek to strengthen resilience,
promote organisational variety, and increase the leverage of stakeholders over those
who provide services for them. When one seeks to achieve such a transformation of
management, | argue that the intervention needs to take into account the specific
institutional circumstances of the client. In Chapter 5, | show how management
procedures, problem perception, and strategy development are influenced by
organisational structure and the hierarchical position of managers. That is why
decision analysis interventions must address both technical as well as institutional
needs of clients.

In Chapter 6, | discuss Decision Conferencing, an alternative MCDA approach, and
argue that it is more suitable for dealing with management problems such as those of
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the Danube Delta Biosphere Reserve. Decision Conferences can provide a structure
for expert, manager, and stakeholder interaction and can lead to the transformation
of social realities. In Chapters 7 and 8, | review the context and concrete
environmental and institutional problems that led to the first Decision Conference on
an environmental management problem. | report the processes of the Decision
Conference, the agreements reached, and anlyse both the short and medium term
effects of the intervention. On the basis of that evidence | make claims about the
general utility of the approach. The thesis concludes with proposals to improve
Decision Conferencing through a framework that provides guidance for context
specific process management and helps to ensure that a requisite variety of
viewpoints are incorporated into management strategy development.
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Chapter 1 Introduction

The question of how to handle the uncertainty and trade-offs among competing
objectives associated with renewable resource management has been identified as
crucial in the endeavour to make management more successful (Gulland, 1983;
Holling, 1978; Thompson, 1993; Walters, 1986). Decision theory is the normative
theory of how the relative probabilities and desirability of different decision options
ought to be combined if a decision maker wants his decision to be logically consistent
and to conform to certain axioms of rationality (Phillips, 1988). Decision analysis is
the technology that has developed from decision theory for practical applications. It
gives advice on how to deconstruct problems, on how to analyse the value and
probability components of the problem, and then on how to re-aggregate both by
using explicitly stated and logical principles of probability and utility theory (von
Winterfeldt, 1992).

The aim of this thesis is to analyse how decision analysis can be used to develop a
fishery management strategy in the Danube Delta Biosphere Reserve (DDBR). There
are two sets of reasons that warrant this work:

On the practical side, the fishery sector in the Romanian part of the Danube Delta is
of great national and international importance, but was not managed sustainably.
Until now, there have been very few applications of decision analysis to renewable
resource management problems. When this research was started there were only
three hypothetical studies (DiNardo, Levy, and Golden, 1989; Maguire, 1986; Norton
and Walker, 1985), and since then there have been two actual applications (Gregory
and Keeney, 1994; McDaniels, 1995) and a few hypothetical ones. This increase in
applications of decision analysis to renewable resource management problems
suggests that there is interest and it has the potential to assist decision-makers, such
as managers of the DDBRA, to deal coherently with important management
problems. At the same time, it is still very surprising that there have been so few
applications of decision analysis in a field in which uncertainty and multiple objectives
are considered by many to be an important source of the problems encountered
(Gulland, 1983; Walters, 1986; Pearse, 1992; Gunderson, 1995).

On the theoretical side, there are several decision analysis approaches which differ
in the rationales, methods, and processes used. In the current literature on the
application of decision analysis to renewable resource management (or even
environmental management more generally) there are no comparative analyses of
the strengths and weaknesses of the different approaches. As a result, there is no
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guidance on which approach to use when. Another shortcoming of the existing
literature on the use of decision analysis to environmental management is that it has
not dealt with a number of criticisms that have been levied against its use.

This thesis contains an analysis of the existing literature in the fields of Multi Criteria
Decision Analysis, fishery management using the Bio-Economic Equilibrium model
and Total Allowable Catch quotas, New Institutional Economics, Adaptive
Environmental Management and Assessment, Cultural Theory, and some elements
of the Organisational Theory, and the Strategic Choice Approach.

| also report the results of my extensive fieldwork in the Danube Delta Biosphere
Reserve (Romania), as well as the processes and outcomes of the first Decision
Conference concerned with environmental management. On the basis of this
research, | provide working hypotheses about the appropriateness of different
decision analysis approaches for renewable resource management, deal with the
questions posed about their use in resource management, and provide a framework
for using the Decision Conferencing approach.

In this chapter, | introduce the Danube Delta Biosphere Reserve (DDBR) fishery and
show that managers there were faced with difficult problems. The theories, methods,
and processes they were using did not enable them to develop a coherent fishery
management strategy. | argue that the problems faced can be grouped into three
categories:

e problems relating to the handling of uncertainty;
e problems relating to making trade-offs between competing objectives;

e problems relating to the institutional context within which management takes

place.

I then introduce Multiple Criteria Decision Analysis and argue that although existing
proposals hold great expectations from the application of decision analysis to
environmental management problems, at present only the first two of the three
problem categories encountered in resource management are addressed:
systematically incorporating uncertainty and multiple objectives into policy
development. Core problems relating to the interaction between experts,
stakeholders and managers, and those dealing with institutional inertia remain
unresolved.

| propose to address these issues by using Decision Conferencing, a Multiple Criteria
Decision Analysis approach that has not been suggested, applied, or assessed
before in relation to environmental management problems. The essence of this thesis
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is a discussion and partial resolution of the theoretical and practical problems of
choosing between different decision analysis approaches, applying the Decision
Conferencing approach to environmental management for the first time, and drawing

lessons from this application.

1.1 Background

The Danube Delta, shown in Figure 1-1, is Europe’s largest (5,800 km2 and least
developed wetland (EBRD, Euroconsult, and IUCN, 1993). It is a heritage site of
national and international importance. lIts fishery is important because it harbours a
great diversity of different fish species, it contributes to the livelihood of the
population living in and around the Delta, and as a part of the Danube Delta as a

whole is of national and international importance.

Figure 1-1 The Danube Delta

DANUBE DELTA

1831

‘WM rti

litrw ek
>, VUlun!
o0 e

V1777 # *. ‘Ounatarul de,Sus1

Gastescu (1993:59)

Fishing in the Danube Delta has been practised for many centuries. Historical
records show that organised fishing took place as far back as the Roman period. In

the early 1920s, 4,000 - 5,000 fishermen were active in the Danube Delta and fish
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catches were as high as 14,000 tonnes (de Graaf, 1994:5, Staras, 1994). Today, the
number of fishermen is reduced to 600 - 1,000 and the reported catch is less than
6,000 tonnes.

Since the 19™ Century there have been repeated attempts to increase the
contribution of the fishery to the welfare of Romania through “rational management”
of the Delta. At the turn of the century Grigore Antipa, who was the Administrator for
the Lower Danube Region, conducted detailed studies on the biological and
hydrological conditions of the fishery, as well as on the way it was organised in this
area (Antipa, 1895, 1905, 1911, 1914, 1916, 1935). On the basis of these studies he
made a number of recommendations on how to increase the proportion of the most
valuable fish species in the total catch and how to organise the fishing industry so
that the catch would be of the greatest benefit to Romania. His studies are
considered to hold many important lessons for the fishery today (Staras, 1994).

At the heart of Antipa's proposals for “rational management” were identification and
enhancement of the breeding and living locations and conditions of the different
species, and a more systematic and efficient organisation of the fishery. A number of
his suggestions and policies were implemented and records (Antipa, 1916; Antipa,
1935) indicate that the quantity of fish caught increased and distant markets were
reached.

The era of Antipa (approximately 1895-1940) came to end after the Second World
War, when the Communist Regime took power in Romania. Since then, there have
been systematic attempts to exploit intensively other natural resources of the Danube
Delta as well. Researchers at the Danube Delta Research Institute (DDI) have
identified three distinct phases: “the reed production programme, 1950-1960", “the
fish production programme, 1960-1970”, and “Complex Plan for the Exploitation of
the Danube Delta, 1982-1989” (Savulescu and Volcov, 1993:1). None of these
“programmes” are considered to have been successful but instead they are viewed
has having damaged the ecological balance of the Danube Delta. For example, reed
beds have been destroyed through the use of heavy harvesting machinery which
damaged the rhizomes, and “empoldering” (the construction of dams around areas
which would normally be flooded in the spring, for the purpose of agricultural or fish
farming) led to a loss in biodiversity.

During this period, dramatic changes in the fish population took place. Figure 1-2
shows that the overall catch decreased from almost 14,000 tonnes per year in 1967
to less then half of that in the 1990s. Furthermore, the composition of the catch
changed from one that was characterised by a variety of species to one dominated

by Prussian carp and bream.
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Figure 1-2: Changes in total catch and composition offish

in DDBR, 1960-1993
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In addition to ecological damage, the policies pursued by the Ceausescu Regime
(1967-1989) also affected the population of the Delta negatively. For example,
traditionally households relied on a wide variety of income and subsistence activities
(fishing, agriculture, horticulture, animal rearing), whereas now many are more
vulnerable because they are employees of either agricultural or fishing companies.
After the revolution of 1989, when many of the subsidised services, such as food and
transport, were cut back and employment opportunities decreased, the younger

generation started to migrate to the cities.

Since the 1970s commercial exploitation of the natural resources in the Delta has
been assisted through research and planning by a number of Romanian research
and design institutions. One of these, the Danube Delta Research Institute (DDI) is
located in Tulcea - the capital of the Judet (county) and the biggest city on the border
to the DDBR. These organisations prepared the plans for polders, identified areas for
reed harvesting, tested and developed farming methods (agricultural and fish),
monitored and advised on fish catch, studied the hydrological regime, etc. Their
programmes and research aims were largely dictated by the Communist Regime and
they had little room to bring their concerns to bear. For example, even though they
knew that shallow and flooded areas were important fish breeding grounds, they still
had to build polders in accordance with central plans for agricultural surface area

increases or fish farming.
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During the 1980s all economic activities in the Danube Delta were conducted through
the “Centrala Delta Dunarii’, a centralised and state-owned company. Immediately
after the Revolution, this holding company was broken up into 21 separate, state-
owned, companies along lines of activity and geographical concentrations. As part of
their endowment they received building, equipment, polders, and access to different
fishing grounds. The future of these companies was uncertain. There is evidence that
some were able to operate with profit while others reduced activities (Fischer, 1993).
They were under the control of the Prefecture of the Judet and were going to be
privatised in the future. During the course of this research private fishing companies
operating the Danube Delta also emerged but fishermen associations were not
allowed to harvest resources.

In December 1989 the Ceausescu dictatorship was overthrown and in the immediate
aftermath, Romania, like the other Eastern European countries that had rid
themselves of their Communist rulers, strove for a renewal - a break and cleansing
from the past excesses. This hoped-for renewal encompassed the political, moral,
social, and environmental spheres (Fischer, 1992).

New leaders took over the government and they quickly moved to halt some of the
earlier excesses. Among the first actions was the halting of the “Complex Plan for the
Exploitation of the Danube Delta”. The new Minister of the Environment, a Professor
of Ecology from the University of Bucharest who had been engaged in research on
the Danube Delta and the upstream floodplains, was primarily concerned with the
conservation of the Danube Delta.

As a result of these endeavours, the Danube Delta was declared a Biosphere
Reserve in August 1990 (Government Decision Nr 983 of 27 August), with its own
Administration: the Danube Delta Biosphere Reserve Authority (DDBRA). The
Danube Delta was also declared a Wetland of International Importance in May 1991
(by the Ramsar Convention Bureau), and parts of Delta were put on the UNESCO
World Heritage List in December 1991.

1.1.1 The Danube Delta Biosphere Reserve

The first nature reserves with limited protection in the Danube Delta were the marine
levees of Letea and Rosca-Buhovina in 1940 (Gastescu, 1993:65). Between 1956
and 1970, five additional reserves were created (reaching a total of 41,511 ha), and
an additional 600 ha were seasonally protected (Kiss, 1988:233).
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Four birds species (egretta alba, egretta garzetta, pelicanus crispus) have been
protected from 1933 onwards and a further four (fadorma fadoma, tadorna ferruginea,
platalea leucordia, himantopus himantopus) since 1955 (Kiss, 1988:233).

On August 27, 1990 through Article 5 Governmental Decree 983 the Danube Delta
Biosphere Reserve was created. It includes the whole delta and the adjacent Razim
and Sinoie Lagoon Complex, as well as a management and wardening authority (the
DDBRA). Initially the DDBRA incorporated a research organisation, the Danube
Delta Research Institute (DDI), that already existed before the Revolution and which
at that time executed most of the research and planning work for the State-owned
companies. The DDI separated again from the DDBRA but they still work together
closely. In fact, currently most of the research work of the DDBRA is contracted out
to the DDI.

The DDBR can be divided into six discrete geographic units according to their
morphological and biological characteristics: (i) the delta itself (including the three
main river branches of the Chilia, Sulina, and Sf. Gheorghe channels, totalling 4172
km2)'; (i) the Razim-Sinoie lagoon complex; (i) the Black Sea coast out to 20m
depth; (iv) the undivided River Danube eastwards to Cotu Pisicii; (i) the Isaccea-
Tulcea flood plain; and (vi) the Murighiol-Plopul saline plains (Baboianu and Goriup,
1995:6).

1.1.2 Rationale of Biosphere Reserves

Due to the increased concern for the global environment as a whole, UNESCO
launched the Man and Biosphere (MAB) Programme in 1971 to describe the
characteristics of the global ecosystem and monitor its evolution and responses to
human intervention. In 1974 a Task Force of the MAB Programme originated the
concept of a Biosphere Reserve. Since the launch of the Biosphere Reserve Network
in 1976, it has grown to include 324 reserves in 83 countries by March 1995.

“This network is a key component in MAB’s objective of achieving a

sustainable balance between the sometimes conflicting goals of

conserving biological diversity, promoting economic development,

and maintaining associated cultural values. Biosphere reserves are

sites where this objective is tested, refined, demonstrated and
implemented” (UNESCO, 1990).

Biosphere reserves are terrestrial and/or coastal/marine ecosystem areas that are

internationally recognised within the UNESCO MAB framework. They are nominated

' 82%, or 3446 km? are situated within Romania, the rest, including a smaller secondary delta, is in the
Ukraine.
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by national governments and must meet a set of minimal criteria and adhere to a set

of conditions. Like all other Biosphere Reserves, the Danube Delta Biosphere

Reserve (DDBR) is intended to fulfil the following three functions:

1.
2.
3.

preserve genetic resource, species, ecosystems, and landscapes;
foster sustainable economic and human development;

support demonstration projects, environmental education, training, research
and monitoring related to local, national and global issues of conservation and
sustainable development. (UNESCO, 1990)

There is therefore an explicit recognition and emphasis on the relationship between

society and nature. In the case of the Danube Delta Biosphere Reserve, the overall

aim is: “to ensure conservation and protection of existing natural heritage and

promote ecologically sustainable use of these natural resources” (Baboianu and
Goriup, 1995:45).

All Biosphere Reserves contain areas of three different levels of protection (see

Figure 1-3):

1.

Core areas: these are securely protected sites for conserving biological
diversity, monitoring of minimally disturbed ecosystems, and the undertaking
of non-destructive research and other low-impact uses (e.g. education);

Buffer zones: these are clearly identified areas surrounding or adjoining the
core areas to be used for co-operative activities compatible with sound
ecological practices (e.g. education, recreation, eco-tourism, applied and
basic research)

Transition or co-operation areas: these are flexible areas which may contain a
variety of agricultural activities, settlements and other uses and in which local
communities, management agencies, scientists, non-governmental
organisations, cultural groups, economic interests and other stakeholders
work together to manage and sustainably develop the area’s resources.
(UNESCO, 1990)
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Figure 1-3: Map showing the three levels of protection in the DDBR
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“Biosphere reserves are intended to become models of how we should live with
nature. They are multipurpose protected areas established to conserve species and
natural communities, and to find ways to use environments without degrading them.
Research and monitoring in biosphere reserves will tell us much that we need to
know about how ecosystems work, how we are changing them, and how we should
adapt our practices to keep those ecosystems, and the societies that depend on
them, healthy.” (UNESCO, 1990)

1.1.3 The EBRD Technical Assistance Project

Along with this increased international recognition a number of international technical
co-operation projects were started. Among these was a major two-year technical
assistance project for the DDBRA that began in 1993. It was administered by the
European Bank for Reconstruction and Development (EBRD) and implemented by
EUROCONSULT, a Dutch consultancy, and IUCN (The World Conservation Union).
The main beneficiary of this project was the Danube Delta Biosphere Reserve
Authority (DDBRA). The overall aim of the EBRD project was “to develop the
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capabilities of the DDBRA so that it can produce the first integrated environmental
management plan for the DDBR” (DDBRA and Douse, 1993:iii).

The objectives that this project was to achieve by assisting the DDBRA to develop
the “integrated management plan” were determined in 1991 at a seminar held at
Uzlina (a former residence of Ceausescu inside the Delta and now used as a
conference and information centre by the DDBRA). The attendees (international and
local experts?, local political representatives, and staff of the new administration) set
the following objectives:

1. Provide a legal framework to secure the aims and governance of the
Biosphere Reserve over the long term.

2. Establish appropriate qualitative and quantitative management
capacity for meeting the Biosphere Reserve objectives.

3. Establish management procedures and planning processes.

4. Ensure that the local population is aware of the aims, goals and
operations of the DDBR and their representatives actively and fully
participate in planning and decision-making.

5. a) Ensure wise use of the natural resources of the Delta.

b) Protect populations of rare, endangered and typical species, their

communities and habitats.

¢) Support