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1. Introduction

Theories about common pool resources management (CPR-management) are often applied to
the management of natural resources. Natural resources can be defined as ‘valued goods the
production of which occurs through natural processes or largely without human intervention
and the supply of which is severely constrained (if not altogether fixed) by nature’ (Young,
1982:1). Examples of natural resources are water, wind, seas, oceans, fish and forests. Some of
these natural resources are an example of resource systems (e.g. seas), while others are an
example of the resource units produced by the system (e.g. fish) (see Ostrom, 1990:30).

The main problem with natural resources is that they are threatened. Already in 1965, Hardin
pointed out that natural resources often are used by  too many people and/or too fast. This
leads to degradation or even exhaustion of natural resources.

Although theories about CPR-managment provide some useful insights for the sustainable use
of natural resources, they also have some shortcomings. The perspective of policy-oriented
learning is therefore a useful complementary approach.

The purpose of this paper is to provide insight in the relevance of the perspective of learning
for the study of common pool resources. For that purpose in the second paragraph some
shortcomings of CPR-theories are described. Consequently, in the third paragraph some
theoretical aspects of policy-oriented learning are described. First, some attention is paid to the
concept of learning in other scientific fields than policy science. Secondly, three central
questions about policy-oriented learning are answered:
?  What is meant by policy-oriented learning?
?  Which types of policy-oriented learning can be distinguished?
?  Which factors stimulate or prohibit policy-oriented learning?
In the fourth paragraph some of the characteristics of the Wadden Sea are described. In the
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fifth paragraph the development of policies for fisheries in the Dutch Wadden Sea is desribed.
An analysis of the policy development from the perspective of policy-oriented learning is made
in the sixth paragraph,  Finally, in the seventh paragraph some conclusions are drawn.

2. Some shortcomings of CPR-theories

In his article 'The Tragedy of the Commons', Hardin (1968:1244) wrote about "a pasture open
to all". According to Hardin, each herdsman will try to keep as many cattle as possible on this
pasture. However, when every herdsman keeps on adding animals to his herd this will
ultimately lead to overgrazing. So, Hardin concludes, "freedom in a commons brings ruin for
all".

From the articles 'The Tragedy of the Commons' and 'Political Requirments for Preserving our
Common Heritage' (1978) it can be concluded that Hardin believed that the system of
common-property is the cause of degradation of natural resources. Since the system of
common-property is to blame, Hardin advocates another system of property. According to
Hardin, in a system of private property or state property over-use of natural resources would
be avoided.

In many publications about CPR-management, Hardin’s ideas are criticized (e.g. Feeny et al.,
1992; Ostrom, 1990; Wade, 1992). According to the critics, Hardin assumed that common-
property is the same as open access, which is not the case. If a natural resource is used by a
specific group of people, this group can decide who may use the resource and to what extent.
Sustainable use of a commonly used resource is therefore possible (Feeny et al., 1990:7;
Ostrom, 1990:90; Wade, 1992:102).

Over the years, in publications about CPR-management the attention is shifted towards
conditions for sustainable use of commonly used resources. In her book 'Governing the
Commons' (1990), Elinor Ostrom presented eight design-principles that seem to be favourable
to sustainable use of commonly used resources.

Although theories about CPR-management have provided useful insights, they also have some
shortcomings.
A first shortcoming is that most of the CPR's that are studied, are characterized by single-use
(e.g. fisheries). Resource systems are often characterized by multiple use. The  Wadden Sea,
for example, is used for fisheries, gas exploitation, sand extraction, recreation and military
activities.
A second shortcoming is that  many studies are about self-governance (an exception to this is
the literature about co-management). In many countries, particularly the more developed
countries, governments are a such a part of everyday life that one cannot speak of real self-
governance. Management of  a nature area involves many people with different interests and
different tasks (e.g. users, national government, local government, and nature conservation
groups).
A third shortcoming of the studies about CPR-managment is that they are quite static. There is
a search for conditions that are favourable to sustainable use, but the studies do hardly account
for changes in the natural resource studied or in the people of groups that are



3

involved. Since natural resources themselves as well as the people involved and the rules they
have developed change over time, a more dynamic approach is needed.
Finally, studies about CPR's are mostly involved in management. Management takes place on
an operational level. Policies, on the other hand,  are usually directed towards a more strategic
(long-term) level.

The perspective of policy-oriented learning for a large part fills in the above shortcomings. In
het perspective of policy-oriented learning the attention goes out to policies for natural
resources. The focus is on the dynamics in those polices. The dynamics are partly regarded as
the result of policy-oriented  learning. Furthermore, it is assumed that policies for natural
resources involve many groups of people, e.g. users, different governments, and nature
conservation groups. When the perspective of policy-oriented learning is applied to multiple-
use common resources, it is a useful complementary perspective to the CPR-approach. For this
reason it calls for further attention.

3. Some theoretical notions about policy-oriented learning

This paragraph is about the perspective of policy-oriented learning. First, however, attention is
paid to other scientific fields that have been engaged in learning.

Theories about learning  originates from psychological science. The concept of learning is
applied in several scientific fields, e.g. organization theory and planning theory. Since the
1960's, the concept of learning is applied to policy sciences. Deutsch (1966) was one of the
first authors who wrote about policy learning and governments (May, 1992:332; Eberg,
1997:17).

In psychological science, learning is a central concept. Human behavior is considered to be for
a large part the result of learning. A few of the authors that have studied learning are Guthrie
(1942), Lewin (1954), Hilgard and Bower (1975), and Barker (1997). Guthrie (1942) defines
learning as 'the alteration in behavior that results from experience’. Lewin (1954) defines
learning as ‘a change in cognitive structure’.  Hilgard and Bower (1975:17) describe learning
as 'the change in a subject's behavior to a given situation brought about by his repeated
experiences in that situation (...)'. According to Barker (1997:3) learning is usually defined as
‘a more or less permanent change in behavior resulting from personal expierences with an
environment’.  From the definitions two characteristics of learning can be deduced: a) learning
involves an alteration in cognitions as well as behavior b) learning is the result of experience or
training.

The perspective of learning is also applied in the field of organization theory. Important
questions are how learning processes within organizations take place and how they can be
improved.
A well-known book about learning in organization theory is 'Organizational learning' , written
by Argyris and Schön (1978). A major contribution of this book is that a distinction is made
between learning without a change of  goals (‘single-loop learning’) and learning that is
characterized by a change of underlying goals (‘double-loop learning’) (Argyris & Schön,
1978:2). Argyris and Schön have a special interest in 'deutero-learning' (1978:26), which
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means learning how to learn. The authors also pay attention to the conditions that are
necessary for 'deutero-learning‘ and 'double-loop learning’ to take place (e.g. accesible and
clear information).

In planning theory, planning is considered to be a learning process (Van Doorn en Van Vught,
1978:4; Friedmann, 1987:181). According to Van Doorn and van Vught, this means that
during the planning process, actors should learn from the actions undertaken and from
information of the context of the planning process. It also means that participation of as many
actors as possible in the process should be aimed. Friedmann (1987:185) postulates that
learning manifests itself as a change in practical activity.

In policy science, learning is related to policies. Policy-oriented learning has the characteristics
of  an ongoing  process. In policy science, the focus is on group (or collective) learning.
Although learning in principal takes place at the individual level, it is possible that several
individuals develop similar thoughts in a process of communication.

Policy-oriented learning is usually seen as one of the factors that explains policy change
(Sabatier, 1988:130; Van de Graaf et al.,1996:13)1. Policy change is necessary to realize a
sustainable use of natural resources.

In order to answer the following questions, works of Deutsch (1966), Argyris and Schön
(1978), Sabatier (1987, 1988), Sabatier and Jenkins-Smith (1993), Lee (1993), Eberg (1997)
en Van der Knaap (1997) were analysed.

What is meant by policy-oriented learning?
Almost every author uses his own definition of policy-oriented learning. Nevertheless, from the
studies of policy-oriented learning two characteristics of policy-oriented learning can be
deduced. First, policy-oriented learning implies a change in thoughts about policy, which in
turn, contributes to the policy process (Eberg, 1997:23-24; Sabatier, 1993:30) The change in
thoughts has to do with the correction of errors (Argyris & Schön, 1978:2; Van der Knaap,
1997:30). Secondly, policy-oriented learning involves an improvement. Although it is quite
subjective what is meant by 'improvement', one can characterize an improvement by a) an
improvement of the policy theory (the thoughts that are the foundation of policy), and b) a
strenghtening of the legitimacy of policies (policies are accepted by the people or groups
involved).
In this paper, policy-oriented learning is defined as 'an interactive process that leads to a
change in thoughts about policy, and becomes visible by an improvement of the policy theory
and a strenghtening of the legitimacy of policies'.

                                               
1 Besides learning policy change is also the result of process of power.

This definition of learning has both an analytical and a normative component. The analytical
component is that attention goes out to the question to what extent learning took place. The
normative component is that learning is considered to be something good, because it involves
an improvement. Therefore learning should be stimulated and attention goes out to factors that
promote or prohibit policy-oriented learning.
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Policy-oriented learning leads to a change in policies. This, however, does not mean that all
changes in policies are the result of policy-oriented learning. A change in policies is the result
of policy-oriented learning if two conditions, that are deduced from the two characteristics of
policy-oriented learning, are met. First, the change in policies was preceded by a change in
thoughts about policy. The change in thoughts must not be imposed; it must be on a voluntary
base. Secondly, this change implies an improvement of the policy theory, e.g. an increasing
insight into causal and final relations. The change also implies a strenghtening of the legitimacy
of policies, e.g. the extent to which policies are accepted by the actors involved.
 
What types of policy-oriented learning can be distinguished?
In the literature about policy-oriented learning usually two types of learning are distinguished.
The first type of learning refers to the instruments that are used to realize the policy goals. This
type of learning is defined in several ways. Deutsch (1966:96) speaks of  'goal-directed
learning', Argyris and Schön (1978:2) call it 'single-loop learning, Eberg (997:17) uses the term
'instrumental learning' and Van der Knaap (1997:57) calls it 'corrective learning'. The second
type of learning refers to the policy goals themselves. This type of learning is defined as 'goal-
directed learning (Deutsch, 1966:96), 'double-loop learning' (Argyris & Schön, 1978:2),
'conceptual learning' (Eberg, 1997:17) and 'fundamental learning (Van der Knaap, 1997:57).
Sometimes a third type of learning, called 'deutero-learning'  is distinguished (Argyris & Schön,
1978:26; Deutsch, 1966:169). 'Deutero-learning' refers to learning how to learn.

In this paper three types of learning are distinguished. Two of these types relate to an
improvement of the policy theory. The types of learning are called 'problem-oriented learning' 
and 'solution-oriented learning'.  Problem-oriented learning can be measured by a change in
problem definitions over time. There is an increasing insight into causal relations (cause-effect
relations). Since every actor has his or her own problem definition, the focus is on problem
definitions that are laid down in policies. Solution-oriented learning can be measured by a
change in problem solutions over time. Insight into final relations (goal-means relations) has to
be increased.
The third type of learning relates to a strenghening of the legitimacy of policies, and is called
'legitimacy-oriented learning'. It can be measured by  the extent to which the actors involved
have reached agreement about problem definitons and solutions. When the actors involved
have reached a certain degree of agreement, this is an indicator of legitimacy-oriented learning.
Legitimacy-oriented learning can also be measured by the extent to which the actors involved
have used legal instruments of power, e.g. lawsuits. When there is a frequent use of legal
instruments of power, legitimacy-oriented learning has hardly or not at all occured.

Which factors promote or inhibit policy-oriented learning?
Policy-oriented learning can be organized in the sense that it is promoted by some factors,
while inhibited by other factors.

A first factor that promotes policy-oriented learning is conflict. According to Lee (1993:10,
87), a certain amount of conflict is necessary for learning to occur.Conflict is necessary to
detect and correct errors in policy theories. Argyris and Schön (1978:312-313) argue that
conflicts should not be ignored.
Although conflict is a necessary condition for problem-oriented learning and solution-oriented
learning, they inhibit legitimacy-oriented learning. When conflicts bog down, the chance of
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reaching agreement about problem definitions and solutions declines dramatically. Therefore
conflicts should be bound (Lee, 1993:10, 88), or, as Sabatier and Jenkins-Smith (1993:50) put
it, there should be a  intermediate level of conflict.
Confining conflicts can take place by informal dispute resolution (Lee, 1993:104). The aim is
not to end conflicts, but to restructure them as to make policies workable. Intervention by a
third party can improve communication, facilitate negotion, or render a decision. Two
instruments to confine conficts are consensus-building and settling. Consensus-building seeks
to obtain agreement on preferred outcomes. Consensus-building therefore contributes to both
legitimacy-oriented learning and solution-oriented learning. Settling seeks to obtain agreement
on causation, and contributes to both legitimacy-oriented learning and problem-oriented
learning.

A second factor that promotes policy-oriented learning is the availability of new (scientific)
information. New information can lead to problem-oriented learning as well as solution-
oriented learning. In the case of policies for natural resources, insight into the functioning of
natural systems is essential (Lee, 1993:58). Mechanisms to obtain new information are
(scientific) research and monitoring. Monitoring is a specific type of research, that is aimed at
providing insight into the actual situation.
Lack of information inhibits policy-oriented-learning (Argyris & Schön, 1978:85).

Feedback is a third factor that promotes policy-oriented learning (see Deutsch, 1966:88; Van
der Knaap, 1997:55). Feedback means that information about the effects of policy on the
environment  of that policy comes back to the policy-makers. Feedback of information can be
fostered by evaluation. Evaluation provides insight into the relation between policy measures
that were taken and the actual situation.

A fourth factor that promotes policy-oriented learning is communication. Different actors need
to interchange (new) information. Van der Knaap (1997:68) considers a policy-oriented
dialogue as a mechanism to promote learning. According to Sabatier and Jenkins-Smith
(1993:45), actors engage in a analytical debate. Mechanisms to promote communication are
consultations and advice. Consultations are usually not intend to make decisions, but merely to
interchange ideas. Advice leads to more insight into the policy positions of certain actors, who
are often experts in their field.
Communication promotes problem-oriented learning and solution-oriented learning, but is
especially conductive to legitimacy-oriented learning. When there is no communication,
legitimacy-oriented learning will not occur.

A fifth factor that promotes all types of policy-oriented learning is openness. An actor needs to
be willing to change his views.
Policy-oriented learning can be inhibited by existing thoughts (they distort perceptions), and by
the fact that actors are often not willing to change their views. Openness is further hampered
by group think and defensive routines (Van der Knaap, 1997:66).

Policy-oriented learning, especially legitimacy-oriented learning, is inhibited by the exercise of
power (Glasbergen, 1996:176). Power can be exercised when relationships between actors are
unequal, that is one actor possesses much more power than other actors. In that case actors are
not interdependent. When a change in thoughts or behavior is the result of the exercise of
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power, one cannot speak of  learning. Learning  means that thoughts change without pressure
from outside.

In this paper the perspective of policy-oriented learning is applied to the policy issue of
fisheries in the Wadden Sea. The attention goes out to the types of learning that can be
distinguished and  the extent to which the factors above mentioned have contributed to policy-
oriented learning, or have rather inhibited policy-oriented learning. Before the policies towards
fisheries in the Wadden Sea are analyzed, some general aspects of the Wadden Sea are
described.

4. The Wadden Sea as a common pool resource

The Wadden Sea (see map 1) is the largest nature area in the Netherlands2. It is a tidal area,
which means that during low tide a large part of the area falls dry. Plant and animal life are
adapted to these dynamic circumstances.

A common pool resource is usually defined as 'a natural or man-made resource system that is
sufficiently large as to make it costly (but not impossible) to exclude potential beneficiaries
from obtaining benefits from its use (Ostrom, 1990:30). The Wadden Sea can be regareded as
a common pool since it is difficult to exclude potential users. Furthermore, the Wadden Sea
shows the characteristic of subtractibility. This means that products that are used by one
person (e.g. fish), cannot be used by another person (Goetze, 1987:188; Wade, 1987:96).

Since the 1950 the amount of human activities taking place in the Wadden Sea has increased
considerably. Human activities that are currently taking place in the Wadden Sea are fisheries
(mostly shrimp and shellfish fisheries), recreation, gas exploitation, sand and shell extraction,
and military activities.

                                               
2 The Wadden Sea is a transboundary natural resource. About 40 percent of the Wadden Sea is located in

the Netherlands,  50 percent belongs to German territory, and 10 percent is located in Denmark (Abrahamse
enVeenstra, bijlage 1).

Until the mid 1970's the Dutch government had the intention to reclame (parts of) the Wadden
Sea. In 1965 a plan to build a dam from the mainland to one of the Wadden Islands led to
establishment of the National Society for the Conservation of the Wadden Sea
('Waddenvereniging'). Partly due to activities of this society the Minister of Transportation and
Waterworks decided to install a commission that had to study all aspects of reclamation of
(parts of) the Wadden Sea. The commission reported in 1974 that the Wadden Sea was a
unique and valuable nature area that needed to be conservated  (Waddenzeecommissie,
1974:277, 283).

In 1980 the Dutch parliament adopted the Wadden Sea Memorandum (PKB-Wadden Sea),
which is an integrated policy plan in which the main policy objectives are laid down. The
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primary policy objective was conservation of the Wadden Sea as a nature area (Ministry of
Housing and Physical Planning, 1980:3). Human activities were allowed, but they would be
weighted against the objective of nature conservation.

The development of the Wadden Sea Memorandum can be seen as a process of
institutionalization. By making nature conservation the primary policy objective, the tensions
between nature conservation on the one hand, and the human activities that took place in the
Wadden Sea on the other hand, increased. The Dutch government realised that communication
between all the actors involved was  necessary. The Wadden Sea Memorandum led to policy
involvement of lower levels of governments (regional and local government). Furthermore,
bodies for horizontal policy co-ordination (within different levels of government) and vertical
policy co-ordination (between different levels of government) were installed. Also a formal
advisory board (the Wadden Area Avisory Board) was installed. 

5. Fisheries in the Wadden Sea

One of the human activities that takes place in the Wadden Sea, is fisheries. Fishing for shrimp,
cockles and mussel-seed are the main fishing activities. Mussel-seed is used for mussel
cultivation, which takes place in large parts of the Western Wadden Sea.

Fishing on shrimp, cockles and mussel-seed
Shrimp live on the edges of the shallow channels of the Wadden Sea. Cockles live at a depth of
2-3 centimeters in the sandbanks of the Wadden Sea. Under natural conditions, mussels live on
wild mussel beds. These beds consist of mussels, sediment and other macrobenthos. They are
located on the edges of  shallow channels.

Both cockle and mussel stocks vary considerably over the years. Cockles are very vulnerable
to low temperatures. During severe winters, most of the cockles dye. Mussels are sensitive to
storms. Storms can cause heavy damage to both mussel banks and cultivation parcels.
Regarding shrimp, cockles and mussels there is no stock-recruitment relation. This means that
the spatfall (the amount of seed in a certain year) is not dependent upon the stock (the amount
of mature fish).

Both cockles and mussels form an integral part of the diet of oyster catchers and eiders
(Abrahamse and Van der Wal, 1989:70, 74). When cockle and mussel stocks are low, birds
and fishermen are competitors. Low stocks can lead to conflicts.

Shrimp is usually fished by so-called shrimp-cutters.  In the shrimp fishery, a net with fine
meshes, which rolls over the bottom of the sea, is used. Because the fishing net has fine
meshes, the fishing method causes by-catch of young fish, especially plaice and sole.

In the cockle fishery, a distinction can be made between two types of cockle fishery: the non-
mechanical and the mechanical cockle fishery. In the non-mechanical cockle fishery, cockles
are fished with a hand dredge, which is a rake with a net attached to it. Non-mechanical cockle
fishing takes place during low tide. Today, only a very small part of the cockles is fished by
non-mechanical methods. Most cockles are fished by the mechanical cockle fishery, which
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started in the 1950's. The mechanical cockle fishery operates on large, but shallow, vessels.
Cockles are fished by hydraulic suction dredges. A pump is used to spurt the sediment ahead of
the pump; the dredge is attached to the pump. A blade with a length of approximately 3
centimeters attached to the dredge scrapes the cockles into the dredge which are then
transported on deck. Mechanical  cockle fishing takes place during high tide.

Mussel-seed is fished from wild mussel beds. Mussel-seed can be fished on sandbanks, but also
in shallow channels (sublitoral). The ships are equiped with dredge-nets. The seed is brought to
the cultivation parcels, where the growth potential is considered to be more favourable. At the
moment, an area of about 6000 ha. is used for mussel cultivation.

The development of policies for fisheries in the Wadden Sea
For a long period, there were no real restrictions to the shrimp and shellfish fisheries in the
Wadden Sea. In terms of licences in the cockle and shrimp fishery some restrictive measures
were taken3, but they did not affect the amount of cockles or shrimp being fished. The reason
for the lack of constraints was that there were no indications for harmful effects. During the
1980's, this situation changed. Research showed that due to the cockle fishery the biomass of
the macrobenthos was reduced with 75 to 80 percent4 (RIN, 1987:22). Furthermore, the
cockle fishery would make the Wadden Sea less suitable as breeding ground for young fish.
The cockle fishery would also lead to a reduction of the populations of oyster catchers and
eiders. The natural character of the Wadden Sea would disappear, because the cockle fishery
prevented the development of wild cockle beds. The mussel-seed fishery was having the same
effects, at least when it took place on the sandbanks. The sandbanks are considered to be the
most valuable parts of the Wadden Sea, because on the sandbanks macrobentos and bird life is
concentrated. Since  the cockle and mussel-seed fishery mostly took place on the sandbanks, 
especially those types o fisheries were regarded as harmful. Effects of the shrimp fishery were
not studied, so it was not clear yet if the shrimp fishery was having negative effects on nature
values.

                                               
3 In 1974 the amount of licences granted for the cockle fisheries was bound to a maximum of 36 (Dankers

en De Vlas, 1992:6; Ministerie van LNV, 1993:18). In 1983,  the maximum amount of licences granted for the
shrimp fishery was  determined at 97 (Ministerie van Landbouw en Visserij,  1988:10).  In 1983 in both the cockle
fishery and shrimp fishery the amount of licences granted were frozen until the year 2000 (Ministerie van Landbouw
en Visserij, 1988:9; Ministerie van Landbouw en Visserij, 1988:10).

4 Of course this was only the case on locations that were fished (RIN, 1987:22).

In 1990, due to ongoing fishing and several mild winters which caused low spatfall, both
cockle and mussel seed stocks were very low. Nature conservation groups, including the
National Society for the Conservation of the Wadden Sea, convinced the Minister of
Agriculture, Nature Management and Fisheries to take measures in order to prevent food
shortages for birds. The Minister decided to close a part of the Wadden Sea for the cockle and
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mussel-seed fishery. The fishermen, however, went to court and the jugde held that there was
no legal ground to take such a measure. The fishermen could go on fishing. Intensive fishing
on the wild mussel beds led to the total disappearance of wild mussel beds. Furthermore, the
fishing on cockles and mussel-seed contributed to food shortages among birds, especially
oyster catchers and eiders.Ten thousands of oyster catchers and eiders died; others flew to
alternative feeding areas in the North Sea and the German Wadden Sea.

The death of ten thousands of birds attracted strong media attention. Nature conservation
groups and some researchers blamed the fishermen.Tensions between nature conservation
groups and fishermen increased. In 1991, the Minister of Agriculture, Nature Management and
Fisheries closed the Wadden Sea for cockle fishing (Ministerie van LNV, 1991). In the same
year, the mussel sector voluntary restricted the amount of mussel-seed that would be fished.
From the available 38.000 tonnes in the Wadden Sea, 20.000 tonnes were reserved for the
birds (Keus, 1994:4). In 1992, the government more or less obliged the mussel sector to
reserve 20.000 tonnes (on on total of 28.000) for the birds. The reservation was made by
setting a total allowable catch and laying down individual quota in a fishing plan.
The mechanical cockle sector also implemented a fishing plan in 1992. Measures included
limits on fishing times and sanctions5 (Zevibel, 1992). The fishing plans of both the mussel-
seed sector and the cockle sector had the objective to regulate the fisheries in such a way that
the effects of the fisheries on nature values were limited.
In 1993, the non-mechanical cocke sector implemented a fishing plan, too. This  plan also aims
at protection of nature values (e.g. eelgrass).
In all three sectors, fishing plans are since the early 1990's made yearly.

In 1993, after consulting the fishery sector, nature conservation groups, other Ministries, lower
governments, and advisory boards, the Ministry of Agriculture, Nature Management an
Fisheries implemented the Sea and Coastal Fisheries Policy.The starting point of this policy is
integration of fisheries and nature values (Ministerie van LNV, 1993:52). Since the past had
showed that restrictive measures were necessary, two measures were implemented. The first
measure implied closure of 26 percent of the Wadden Sea for the cockle and mussel-seed
fishery (in order to restore specific biotopes like wild mussel beds). The second measure
implied a reservation of part of the shellfish for birds (in order to reduce the chance of food
shortages).
 
The Sea and Coastal Fisheries Policy  included a  new element  in the sense that fisherman
were involved in the making and implementing of decisions.Whereas in the past the
government used only legislation to regulate fisheries, now fishermen could work out general
rules in their own fishing plans. A system of co-management was introduced.

                                               
5 The fisherman would check eachother for living up to the measures.
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In 1994, the mussel-seed sector and the cockle sector published their own Management Plan,
in which measures were laid down to integrate fisheries and nature (Produktschap Vis,
1994:5). By voluntary taking measures, the fishermen were hoping to prevent stricter
legislation in the nearby future (e.g. closure of 40 percent of the Wadden Sea for shellfish
fisheries). The measures include closure of areas that have potential for development of wild
mussel and cockle beds, and the introduction of a black box6. In April 1998 it became clear
that this approach had succeeded. After evaluating the Sea and Coastal Fisheries Policy, the
Ministry of Agriculture, Nature Management and Fisheries decided not to implement stricter
legislation.

6. Analysis

The development of policy for fisheries in the Wadden Sea seems to be partly the result of
policy-oriented learning. Interactions and communication between the different actors involved
led to a change in thoughts about policy. Several types of learning can be distinguished. A
change in problem definitions due to increased insight into causal relations is an indication for
problem-oriented learning. A change in solutions due to increased insight into final relations
indicates solution-oriented learning. Incresed legitimacy of the policies introduced is an
indication for legitimacy-oriented learning.

Problem-oriented learning
Problem-oriented learning can be measured by a change in problem definitons due to increased
insight into causal relations. Until 1990, shellfish fisheries were not considered to have harmful
effects on nature values (especially birds and macrobentos)  in the Wadden Sea. Scientific
research in the early 1980's did not indicate negative effects. However, by the end of the 1980's
new research did indicate several negative effects on both birds and macrobenthos.
Furthermore, unfavourable natural circumstances in combination with intensive fishing lead to
low stocks of both cockles and mussel-seed. The death of ten thousands of birds, toghether
with new scientific evidence, led to a change in views: in years of low stocks shellfish fisheries
contributed to food shortages among birds. Since shellfish fisheries was considered to have
harmful effects on both birds and macrobenthos, restrictive measures were taken.
Problem-oriented learning concerned mainly the shellfish fishery. The effects of the shrimp
fishery are hardly studied yet, so it is not known if  this type of fishery has negative effects on
nature values.

Solution-oriented learning

                                               
6 The black box registrates all navigation movements and the use of fishing equipment. By means of the

black box it can be checked if the fishermen did live up to legislation (they are not allowed to fish in certain areas)
and to their own measures.

Solution-oriented learning can be measured by a change in solutions due to increased insight
into final relations. As long as shellfish fisheries was not considered to have harmful effects on
birds and macrobentos in the Wadden Sea, no real restrictions were implemented. A limit was
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put on the amount of licences granted for the cockle fishery, but this measure could not
prevent that catches of cockles and shrimp increased considerably over the years.
A change in problem-definiton (from shellfish fisheries do not have negative effects on birds
and macrobenthos to shellfish fisheries do have negative effects on birds and macrobenthos)
led to a change in solutions. Whereas in the past the amount of licences granted for the cockle
fishery was frozen, now the Minister decided that parts of the Wadden Sea would be closed for
the cockle and mussel-seed fisheries. This would create opportunities for the development of
wild cockle and mussel beds. In addition, parts of the cockle and mussel stocks were reserved
for birds.
The change in solutions not only referred to the content of policies, but also to the way in
which decisions were made. Here we arrived at a third type of learning: legitimacy-oriented
learning.

Legitimacy-oriented learning
In the early 1990's, the system of decision-making only by national government was replaced
by a system in which also fishermen could make decisions (within the framework of
governmental decisions). This so-called system of co-management led to more support for the
fishery policies among fishermen. Whereas in 1990 the fishermen started a lawsuit against the
Minister, because he decided to close a part of the Wadden Sea, in 1992 the mussel-seed
sector and the cockle sector decided voluntary not to fish in certain vulnerable parts of the
Wadden Sea. This measure, along with other measures directed at limiting the effects of
shellfish fisheries on nature values, was laid down in yearly fishing plans yearly and a
Management Plan (for the period 1994-1998).
Not only fishermen more or less agreed to the government policy, also nature conservation
groups supported the policy. Althought they advocated closure of 70 percent of the Wadden
Sea for the shellfish fisheries, they were pleased that the mussel-seed and cockle sector had
voluntarily taken restrictive measures.

Factors that have promoted or inhibited policy-oriented learning
In the case of fisheries in the Wadden Sea, until 1990 there was no conflict. During that time,
there was not much policy-oriented learning. The actors involved all believed that fisheries in
the Wadden Sea did not have very harmful effects on nature values. By 1990, tensions between
nature conservation groups (which had discovered that fisheries did have a negative impact on
both birds and macrobenthos) and fishermen increased. A conflict manifested itself. The
conflict led to strict governmental legislation, which is an indication for governmental learning.
It also set in motion a learning process on the side of the fishermen. The result was that all
parties more or less agreed to the new policy in 1993.
In this case, conflict contributed to policy-oriented learning. A certain extent of agreement was
reached over both causation and preferred outcomes.

New information about the effects of the cockle and mussel-seed fishery on nature values
(especially birds and marcobenthos) became available by the end of the 1980's. New
information led to a change in thoughts about policy (policy-oriented learning) by nature
conservation groups and the Ministry of Agriculture, Nature Management and Fisheries. The
type of learning is both problem-oriented and solution-oriented. Nature conservation groups
and the Ministry gained more insight into causal relations (fisheries prevented the development
of wild cockle and mussel beds, and contributed to food shortages for birds) and final relations
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(parts of the Wadden Sea needed to be closed, and a part of the cockles and mussels needed to
be reserved for birds).

In this case feedback played a role during the evaluation of the Sea and Coastal Fisheries
Policy. In April 1998, after evaluation of the the Policy, the Minister concluded that there was
no ground for stricter legislation (e.g. closure of  40 percent of the Wadden Sea).

Communication promoted policy-oriented learning to a considerable extent. Before 1990, the
different actors hardly spoke to eachother. The Ministry communicated with fishermen, but not
with nature conservation groups. After 1990 all actors involved took part in discussions.
Communication promoted all types of learning. It gave fishermen more insight into causes and
effects, and into measures that were necessary. It therefore contributed to both problem-
oriented and solution-oriented learning. Communication also led to more support for the policy
among the actors involved and thus promoted legitimacy-oriented learning.

At first, fishermen were not willing to change their views. They did not believe that their
fishering had harmful effects on nature values. A negative image, however, forced them to
undertake measures.The undertaking of measures is more or less imposed by external pressure.
The combination of low mussel and cockle stocks and fishing led to bird mortality. Nature
conservation groups blamed the fishermen, and the Ministry was threatening to implement far-
reaching legislation. When a change in behavior is the result of external pressure, and not of a
voluntary change of thoughts, we do not speak of  learning. In this case, however, external
pressured created an open attitude by fishermen. Over time, fishermen gained more insight into
causal relations (e.g. that due to fisheries the development of wild mussel beds is prevented).

Although at a certain point the fishermen experienced external pressure, in this case none of
the parties posseses far more power than other parties. For example, the Ministry can
implement legislation, but for legislation to be effective it needs support from the fishermen.
Nature conservation groups may advocate a closure of 70 percent of the Wadden Sea, but they
need the Ministry to implement it. In this case, parties are too a large extent interdependent.
Interdependency among actors is favourable to legitimacy-oriented learning.

7. Conclusion

The perspective of policy-oriented learning seems suitable to explain the  development of
policies for fisheries in the Dutch Wadden Sea.Over time, new insights caused a change in
policies in order to better realize the goal of sustainable fisheries. All types of learning
(problem-oriented, solution-oriented and legitimacy-oriented) occurred. Policy-oriented
learning was promoted by conflict, new information, feedback, communication,
interdependency, and external pressure (which created an open attitude by fishermen). 

The CPR-approach is seeking for conditions that are favourable to a sustainable use of 
commonly used (natural) resources. Policies for natural resources have the same goal. The
perspective of policy-oriented learning takes the dynamics in policies for natural resources as a
starting point.  Changes in policies are necessary in order to realize the goal of a sustainable
use of natural resources. Changes in policies can be the result of the exercise of power, but
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also of policy-oriented learning. A change in thoughts, promoted by conflict, new information,
feedback, communication, interdependency and an open attitude, leads to policies that are
better suited to realize the goal of a sustainable use of natural resources.
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