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Abstract. Communication between scientific disciplines re-
lated to coastal management is difficult but essential. Differ-
ent views on the role of science in coastal management were
key elements of many discussions at the conference. In this
personal impression the author looks back and reflects on the
arguments which participants with different scientific back-
ground exchanged.
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Introduction

The goal of the conference on Coastal Management
Research was to bridge the gap in knowledge of feed-
backs between natural and socio-economic processes
and to stimulate trans-disciplinary approaches. Discus-
sion about the different aspects of coastal management
research often went in all directions, from one level of
abstraction to another, while sometimes touching on
truly philosophica questions. One of the conclusionsto
be drawn is the fact that communication between the
disciplines dealing with coastal management research is
difficult, but essential. Difficult, because socia and natu-
ral scientists seem to speak different languages as far as
semantics and philosophy are concerned. Essential, be-
cause without mutual understanding it will beimpossible
to make progress in coastal management research.

With this synthesis | aim to elucidate key elements
which, through different interpretation by different dis-
ciplines, hamper mutual understanding; we may haveto
retrace our steps back to philosophy and mathematics.
Our view of theworld in general and sciencein particu-
lar, whether we realize it or not, does influence our
approach to coastal management research.

| have selected six interrelated topics which, expli-
citly or implicitly, turned up repeatedly during the con-
ference and gave rise to heated discussions. For each
topic, a genera introduction is followed by different
interpretations. | have added non-attributed quotes that
were gathered during the conference. At the end of each
topic the possibleimplications of the different interpreta-
tionsfor coastal management research are summarized.

About holism and reductionism

Most of us would answer the question “are humans
part of nature?’ with“yes, of course”. Since Darwin and
others linked humans to apes, this seems to be (in most
circles) a question with a definite answer. However, in
practice thisis not so obvious. Peopletend to ook upon
humans as literally outstanding beings, because of their
exceptional intellectual capabilities and power to influ-
ence the world. Pavel Salz (this issue) called this
dichotomic thinking: man and environment are two
different entities. We ailmost forget that it isnot only us
affecting nature, but just as much nature affecting us
(“equal rights for parasites!’). To consider ourselves as
strangers with regard to nature implies a dualism that
doesnot fit with our passion to understand theworld and
our rootsin it (Prigogine 1996).

Probably, the root of dichotomic thinking is not the
convictionthat humansaredifferent from nature. Rather
it isakind of arrogance: humans are generally happy
with themselves and their achievements and take them-
selves and their power very serioudly. Thiswas, and is,
reflected in a rather paternalistic attitude, for instance
the idea of domination of nature by man, and nowadays
the idea that we have to save our poor nature.

A second explanation may be the human need to
reduce or divide the world around us into manageable
bits: you do the biology, I'll take care of economics.
Although convenient in many ways, a rigorous separa-
tion of the different disciplines makes one forget that
there is really no separation between the ecological and
economic systems. We are dealing with one system only,
but can ded withitinaholistic orinareductionistic way.

A definition of holismis: the treatment of any subject
as a whole integrated system or, in more philosophical
terms. a methodologica thesis holding that the signifi-
cance of the parts can only be understood in terms of their
contribution to the significance of thewhole, and that the
latter must therefore be earlier. In contrast, reductionism
can be defined as an approach to complex systems by
studying them through less complex constituents, or the
conviction that a complex idea or system can be com-
pletely understood in terms of its smpler components.
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Isman part of nature?

According to thefirst definition, reductionismisaprac-
tical approach because it is hard or even impossible to
take everything into account at al times. However,
reductionism according to the second definition bears
therisk that other processes are disregarded, which may
result in a pleafor a mono-disciplinary approach.

Coastal management research spans a wide field
from physics to politics: the fact that representatives of
so many different disciplineswere present at the confer-
ence means that a holistic view is gaining ground. For
coastal management research we should employ the
philosophical definition of holism: when looking at
certain subparts (e.g. economy) of theintegrated system
(coast), the subpart is not isolated but affected by a
continuum of processes.

Such a holistic, integrated approach is more and
more applied: examples are the search for a ‘greened’
grossnational product and the monetarization of natural
services and resources (Constanza et al. 1997). These
studies acknowledge that ecosystem servicesprovidean
important portion of the total contribution to (human)
welfareon earth, and argue that these services should be
adequately weighed in the decision-making process, for
instance with regard to coastal zones.

About positivism, determinism and relativism

“The positivism paradigm is still aive, and it is not
applicable anymore ... there is another kind of logic
needed”. Why isthis remark important for coastal man-
agement research? During the conference several philo-
sophical approachesto science were discussed: (logical)
positivism, determinism and relativism. According to
logical positivism only those propositionsare meaningful
that can be analysed by thetoolsof logicinto elementary
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propositionsthat are either tautol ogical (astatement thet is
alwaystrue) or empirically verifiable. Positivismisaform
of empiricismholding that experimental investigation and
observation are the only sources of substantial knowl-
edge. Determinism is the philosophica doctrine that al
events, including human actions and choices, are fully
determined by preceding events and state of affairs (cause
and effect) and thus that freedom of choiceisillusory.

These approaches to science have been very suc-
cessful: time and again natural laws (e.g. Newton’s law
and even quantum mechanics) seemed to confirm their
‘rightness’. But it is not as simple as that. For instance,
the modern scientific theories of instability, chaos and
self-organisation are based on non-deterministic hy-
potheses. And to make things even more complicated:
how can we place human cregtivity or ethicsin a deter-
ministic and positivistic world? This question repre-
sentsadeeply rooted dilemmain our tradition, which at
the same time aims at objective knowledge and at a
humanistic ideal of responsibility and freedom.

In reaction to this dilemma Kuhn (1997) presented a
sociological turn of thetraditional scientific approaches
in the concept of relativism: truth or moral or aesthetic
value is not universal or absolute, but may differ be-
tween individuals, groups or cultures. Thismeansthat a
choice between conflicting hypothesesis not only made
on the basis of abstract, logical relationships between
hypotheses and proof, but also on the basis of concrete
sociological relationships such as the balance of power
between scientists or the persuasiveness of a certain
scientist. “Objectivity does not exist, and it may be
better to accept that”. However, extreme relativism is
not going to work in coastal management research,
since it questions or even denies the existence of any
form of objectivity or causal relations.
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We may generalize as follows: many scientists in-
volved in coastal management research areworkingina
field where apositivigtic or deterministic approach is not
only tradition, but also perfectly feasible. However, when
factors such as sdlf-organizing systems, responsibility,
ethics, free choice, politics etc. become part of that field
and a more relativistic approach would be appropriate,
problems arise. We encountered some of them during the
conference: the misunderstandings, the irritations, the
fedling that different scientistscomefrom different worlds.
This aso has to do with normative aspects. what | per-
ceive asaproblem, may be no problem at al toyou: “To
natural scientists, social sciences seem trivial”.

So what can be done about that? Should we all adopt
one and the same approach (positivistic or relativistic),
or should we come up with a new meta-paradigm or
theory? These solutions are not very realistic, and maybe
not even desirable. A first step would be to acknowledge
the influence of a particular approach in our day-to-day
scientific work, and to recognize which approach each of
usisusing. This meanswe understand each other’ sbasic
assumptions, we understand each other’ s language.

A second important step would be to use these
different approaches in our work: for instance, when
tackling a problem from a non-deterministic point of
view, it may very be helpful to apply a deterministic
mathematical model to answer acertain question. When
analysing complex coastal management problems, it
may be helpful to realize that logical relationships (in
the positivistic sense) but al so sociol ogical relationships
(in the relativist sense) exist, and that ignoring one of
these categories will severely hinder your progress. “It
isnot alwaysthelogical answer that istheright answer”.

We probably should not ban positivism in favour of
another kind of logic. No paradigm is the better or best
oneat al times, for all purposes. Several paradigmscan
work simultaneously: we might choose which approach
is best suited for our particular (part of the) problem,
given acertain delineation in scope, time or space.

About self-interest, cooperation and conflict

One of the characteristics of coastal zones is the
strong competition for resources. space, fish, ail, etc.
The resource users claim their ‘rights’ and take what
they can get, driven by market forces. As a result the
quality of the coastal zone is degraded and threatened,
which meansthat inthelong term theresource userswill
also suffer from the consequences of their actions. How
can coastal management research deal withthisattitude,
isthere away out?

When talking about competition over resources(e.g.
intensive fisheries) one is confronted with a basic
moral dilemmacalled the prisoner’ sdilemma: the con-
flict between self-interest and common interest. Will
peopl e cooperate and stick to their dealsif thisleadsto
amutual gain? Or will they choose for betrayal (over-
fishing) if this meansthat their individual gain will be
higher, even though they know they risk loss (collapse
of fish stocks) if the other also chooses betrayal?
Temptation of higher gain, combined with the reason-
ing that the other will also be tempted, leads to the
choice of betrayal. It seemsalogical, rational action to
betray and put self-interest first. For coastal manage-
ment this would be bad news.

So-called game theories (see Ridley 1996) formu-
lated by mathematicians and economists and later ap-
plied by biologists and political scientists, study the
guestion how and why humans or animals behave in a
certain way when confronted with asituation such asthe
prisoner’s dilemma. Experiments with people playing
the game seemed to show time and again that self-
interest wastherational choice. Thisled classical econo-
mists, rather depressingly, to conclude that cooperation
and altruism are unfavourabl e strategiesin thereal world.
When, during repeated games, it turned out that experi-
mental subjects tended to cooperate, thiswas ascribed to
irrational and non-strategic ‘ stupid’ behaviour.

Thetheoretical biologist Maynard Smith (1982) used
gametheoriesto play agame called Pigeons and Hawks
(representing not species, but the characteristics Coop-
eration and Betrayal), in order to find out why animals
do not fight to the death. He found that Hawk easily won
from Pigeon, but suffered when he met another Hawk.
On the other hand, Pigeon profited when he encountered
another Pigeon, but was severely wounded by Hawk.
After playing the game many times he found that not
Hawk (Betrayal) but Revenge (aPigeon acting asaHawk
upon meeting a Hawk) was the most successful.

Axelrod, a political scientist, used computer pro-
grammes with certain characteristics to play the same
game, ultimately simulating astrugglefor survival of the
fittest form of artificia life. He found that in the begin-
ning the hawk-like programmes won and revenge-like
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programmes just survived, but ultimately the most suc-
cessful programme was one called Tit-for-tat. The rea-
son for its success was acombination of characteristics:
cooperative, forgiving, retaliative and clear. The main
condition for Tit-for-tat’s functioning is a stable and
continuous rel ationship: the more causal and opportun-
istic the meeting, the better cooperation is established
and mutua gain realized. But there is another side:
retaliation, triggered by one (unintentional) act of be-
trayal from a player, can lead to an endless series of
mutual reproach or revenge actions.

So Tit-for-tat isno remedy for all ills, but showsthat
regular reciprocity (mutual exchange of goods or serv-
ices) in animal or human society is part of an instinct
developed during the process of natural selection. The
functioning of thisinstinct allowsusto benefit relatively
morefrom lifein social groups, compared to an egoistic
life. Thesuccessof Tit-for-tat al so showsthat therole of
conflict is not only negative and unproductive as seems
a first sight. The pure Pigeon, disliking conflict and
going for consensus only, does not play the best game
from a strategic point of view. A Pigeon with hawk- or
revenge-like characteristics, who engages in conflict,
doesmuch better. Conflict could therefore al so beviewed
as avaluable, necessary and productive driving force.

These two conclusions shed a different light on the
perceived problems in coastal zones. Game theories
indicate that there is a way out of the prisoner’s di-
lemma, that cooperation will be established if the ‘ play-
ers aregiven the chanceto meet and interact repeatedly
so that a relationship of trust and respect can develop.
But the gametheoriesalso show that retaliationisavital
aspect of successful strategies. Theimplicationfor coastal
management would be to conclude that pure hawk-like
actions (compare the self-interested resource usersfrom
the first paragraph) should be quickly and strongly
punished, since they frustrate the budding of coopera-
tion and common interest.

The prisoner’s dilemma

Retaliation alone is not sufficient, since it would
lead to mutual reproach actions instead of cooperation.
Hawk-like behaviour is not something that stems from
being ‘bad’; rather, it is an opportunistic attitude that
exists because conditions are such that it pays to be a
hawk, and that it isdifficult (too expensive) to stop being
a hawk once you are one! For coastal management this
means that we should stop breeding new hawks, and that
we should help the existing hawks to stop being hawks.

An example can befound in intensive fisheries. For
years fishermen have been investing huge amounts of
money in specialized, very effectivefishing ships, lured
by profit but also seduced by perverse EU-subsidies
(hawk-breeding conditions). Once having these ships,
fishermen are forced to act as deadly hawksin order to
make profit, or at least pay the bank. Coastal manage-
ment research could focus on ways of changing the
conditions (e.g. subsidy system) so that investment in
these shipsdoesnot pay, whileinvestment in other ways
of fishing is very profitable indeed. The existing obso-
lete ships could be bought from the fishermen as an
accommodation to their transformation.

Who makes decisions?

An essentiad part of coastal management is decision-
making because this determines if, how and which meas-
uresaretakento protect, improveor develop coastal zones.
Two interesting and contrasting remarks about decision-
making were made during the conference: “ scientists are
part of the power field: stakeholders include scientists
and even policy makersl” and “scientists should just
deliver the goodsin theform of presenting alternatives; it
isup to the policy maker to makethe decision”. Sowhois
ultimately making the decisions in coastal management,
what is the position of each of the playersin thefield?

Leontine Visser (thisissue) presented another example
of dichotomic thinking, in analogy of the observation of
Pavel Salz (this issue) (about man and his environment
being perceived asdifferent entities): social dynamicsare
often regarded asdifferent and separate from institutional
dynamics. In terms of coastal management, this means
that a distinction between the local community and the
(inter)national or state level implies that we are dedling
with an irrational bunch of citizens called ‘the stake-
holders , andwithrationa administrativeagentscalled ‘the
decison-makers . Furthermore, stakehol dersare perceived
as following their own interest and acting as NIMBY
(NotInMy Back Y ard), whereasthe decision-makersare
regarded as neutral representatives of common interest.
However, itisclear that they too are governed by economi-
cdly and politicaly involved stakeholders who are often
(in)directly related to local interest groups.
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If we reject dichotomic thinking with regard to hu-
mans and nature, we should also question dichotomic
thinking with regard to decision-makers and stake hold-
ers. The same holds for the position of scientists with
regard to decision-makers and stakeholders. Are scien-
tistsneutral objective agentsat thesideline, who dotheir
ownthing and only comeinwhen delivering the‘ goods’
(objective results)? Or are scientists part of the power
field, with different views and interests (being citizens
and stakeholders themselves), using their authority to
influence political decisions?

If the latter question is confirmed, this would mean
that the familiar ideal model we all havein mind would
no longer be valid, namely the model with direct deter-
ministic lines between scientists (presenting objective
results) to neutral decision-makers (top of the pyramid,
democratically chosen by citizens) who implement the
objectiveresultsfor the benefit of citizensand society as
awhole. Stakeholders who disagree with these imple-
mentations and try to block them, are perceived as
troublemakerswith NIMBY -behaviour. Their input will
be acknowledged, but generally not be considered in a
serious way in the decision-making process.

Which other model could we envisage?

According to political scientists, a major ‘crisis is
taking place in western society with implicationsfor the
position of the players in the power field. The crisisis
manifested in three elements: (1) the shift from an
industrial society (based on scarcity of goods) to arisk
society (based on control of risks related to moderni-
sation); (2) the shift from a perception of science pre-
senting objective results to a perception of science pre-
senting numerous and different results; (3) the shift of
decision-making power concentrated in parliament and
party politics, to a diffusion of decision-making power
to other players such as non-governmental organisa-
tions, scientists and stakeholder groups.

This diffusion of power is called the shift from
‘management pyramid’ to ‘management archipelago’.
The model of the management archipelago would not
only imply that we are al stakeholders, but also that
policy and management measures can no longer be
dictated by government or politics alone because soci-
ety (stakeholders) would not accept this: “policies are
not made, but negotiated among stakeholders’.

The above-mentioned conclusions shed anew light
on the way stakeholders could be approached and how
their input could be valued. Instead of a paternalistic
approach they should be taken very seriously indeed.
Not because it is in fashion to involve stakeholders in
the decision-making process, but because they do have

actual power to thwart or hinder implementation of
decisions that are dictated without their involvement.
Fear of NIMBY -behaviour is not always justified: so-
cial scientistshave shown that stakeholdersare prepared
to accept non-optimal situations providing they have
been timely and serioudly involved in the decision-
making process.

The overall conclusion of the EC-funded VAL-
COAST project (1994-1997) was that the current
paradigm which is characterized by top-down coastal
management agenda setting, outcome-oriented policy
formulation with little provision for meaningful com-
munity participation, and reliance on command-and-
control enforcement techniques (compare management
pyramid), does not optimize the potential of achieving
the sustainable cooperation of stakeholders. Process-
oriented (instead of outcome-oriented) and participa-
tory management approaches could offer a way for-
ward. A wide variety of such approaches is currently
being devel oped and operated.

“Public participation: tokenism or real?’ It should
be noted that it is not enough to apply participatory
approaches so that the stakeholders are given the im-
pression of participating in decision-making. Stake-
holders should be really listened to, not just confronted
with a participatory tool. This means that decision-
makers (in the narrow sense of the word) would have to
‘let go’, to overcome their tendency to control, to be
genuinely open and serious towards stakeholders views
and to be prepared to adapt, change or even cancel a
certain project as aresult of stakeholder involvement.

Thisisnot easy. Itisvery hard for decision-makers
to accept that stakeholders exhibit a certain behaviour
because they have strong and legitimate feelings about a
particular project. An exampleistheway Dutch decision-
makers react to the fact that neighbourhoods near
Schiphol Airport (experiencing aircraft noise) have or-
ganized themselvesto phoneregularly to the complaints
service. The decision-makers conclude that the stake-
holders misuse the service and that the number of phone
calls can no longer be used as an indicator of the actual
noise nuisance. However, the very fact that neighbour-
hoods have organized themselves so strongly could be
viewed as a seriousindicator of noise nuisance. People
do not do thisfor fun: it isadedication that even money
couldn’t buy easily.

If this signal is brushed aside, resistance against
expansion of the airport will be generated and aggra-
vated. If, on the other hand, the signal of the neighbour-
hoods is welcomed, a joint search for solutions can be
started. Thisasksfor anew way of looking at communi-
ties. “We might learn from the high level of community
participation in the US, the so-called smart communi-
ties’ (where people work together, defining common
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goals, while using communication technology in order
to have easy access to relevant information).

Smart could also mean self-organizing. One of the
topics discussed during the conference isthe concept of
self-organizing systems, characterized by a certain ca-
pacity to stabilize through an adaptive response trig-
gered by externa forcing. The feedback system works
well, providing certain conditions are fulfilled and the
system is not overloaded. An example of such asystem
is a sef-sustaining sandy coastline having sufficient
sand, space and free-ranging currents to distribute the
material. A smart community could be compared to a
self-organizing system; it would be an exciting area of
research to find out what conditions need to be fulfilled
for communities to develop and function as strong,
cooperative and inventive partnersin the decision-mak-
ing processes of coastal management.

About market, master plan and vision

At last the key issue: how can coastal zones be
managed in such away that the systemisresilient, with
happy, healthy, prosperous inhabitants and ample op-
portunitiesfor use by future generations? Should market
forces take their course, or should a clever master plan
be applied? During the conference Ekko van lerland
concluded that market forces have caused most of the
problemsin coastal zones: the market mechanismis not
really appropriatein these areas asit asksfor absence of
common property resources for adequate functioning.
However, this does not mean that the market mecha-
nism should beruled out completely, onthecontrary. As
is often said: “the market is a bad master, but a good
servant”. If market forces can be used asalever for good
management instead of as the root of the problem, then
we have a strong tool at hand.

Some examples of market forces serving coastal
zone management are certain taxes, subsidies, green
investments and the so-called compensation system.
Thelatter means: if for instance 500 haof naturereserve
disappear because of the expansion of anindustrial area
(the expansion being vital for society) the industry is
obliged to compensate the | oss by establishing 500 ha of
nature reserve somewhere else. This is a widely ac-
cepted practice in Holland that will probably even be
enforced by law. However, even more interesting and
challenging would be the opposite: if for instance an
industrial area has to move because of the expansion of
anature reserve (the expansion being vital for society)
then theindustry should be offered alternative spaceand
facilities at another site. This sounds reasonable and
logical. But somehow, there are barriers that make it
amost taboo to even suggest the removal of industrial

areas (or harbours, or fishing rights) for the benefit of
nature reserves, although the opposite is perceived as
perfectly normal. However, now that the importance of
nature and natural resources (such as silence and clean
air) is more and more acknowledged (see Constanza et
a. 1997), the concept of compensation for industry or
harbours will gradually become acceptable.

Thisconcept isnot unprecedented or new: Cori (this
issue) explained that in Italy industrieswere encouraged
to move inland in order to leave the coast available for
tourism. And they did move! Sowhat wastheencourage-
ment, how were they compensated, how did the people
involved react? If industries can do it for tourism, they
could do it a so to make room for nature or housing. This
potentia management tool deservesfurther attentionfrom
the coastal management research community.

But before we can apply any management tool, we
have to have an idea of where we are going: what isthe
goa? What are we aiming at, striving for, dreaming of ?
Canthegod (aresilient system, happy peopl€) bereached
by imposing a rigorous master plan? Experience has
shown that thisis not the case. Something different or
something extrais needed. | think we need to go back to
that seemingly simple question: what do we have in
mind when we are speaking of awell-managed coastal
zone? What do we see when we close our eyes and
visualize a resilient coast with happy people? This is
caled vision!

Probably, each person, group or economic sector
will come up with adifferent vision for the coastal zone,
but that is no problem. Formulating, visualizing and
communicating these visionsis essential; it may turn out
that different groups have morein common than expected
so that alliances can be made. Also, through formulating
avision and sharing a dream, unconventional and crea-
tive approaches are given the chance to pop up and
blossom.

If the goal isclear, the road may be easier to find.

References

Constanza, R. et al. 1997. The value of theworld’ s ecosystem
services and natural capital. Nature 387: 253-260.

Kuhn, HW. 1997. Classicsin game theory. Princeton Uni-
versity Press, Princeton, NJ.

Prigogine, |. 1996. La fin des certitudes. Editions Odile Jacob,
Paris.

Ridley, M. 1996. The origins of virtue. Viking Penguin, Lon-
don.

Manyard Smith, J. 1982. Evolution and the theory of games.
Cambridge University Press, Cambridge.



