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Is the marine environment in danger?

The most effective ways to reduce eutrophication of 
the Baltic Sea has come to the forefront in the Envi-
ronmental Moratorium 2005:1 - The strategy for a sea 
and coast without eutrophication. The report is based 
on the councils and parliamentary assessment that the 
nutrient condition in the sea and coast should largely 
reflect the 1940s condition and that nutrient inputs to 
the sea should not cause eutrophication. The report 
maintains that to achieve this objective substantial 
further reductions of inputs are needed, which may 
even require a change in our 
lifestyles. Measures in Swe-
den alone are inadequate to 
achieve this goal. It requires 
strengthened international co-
operation between countries 
bordering the Baltic, with the 
international conventions, and 
with the EU.

The development of the de-
cision support system, NEST, 
is an important step in this 
direction. Various components 
of the decision support system 
have been substantially developed during the year (see 
page 8–9). Development of a drainage basin model 
coupled to an updated economic module is receiving 
particular emphasis. International discussions are incre-
dibly important for this work. Every module in NEST 
must be based on accepted knowledge. Therefore, this 
year’s research meeting was developed into a workshop 
with participants from all countries bordering the Baltic 
Sea. There were intensive discussions and many useful 
and encouraging comments were expressed (see page 
2–6). The strength of the decision support system is 
its ability to examine different scenarios quickly and 
obtain answers for questions such as: What effects do 
we get in the marine environment if all the countries 
reduce their nitrogen and/or phosphorus inputs by 
30%? What are the most cost-effective ways to achieve 
these effects? What happens if we don’t implement any 
countermeasures in agriculture? It is also easy to model 
scenarios to show the importance of different counter-
measures or their respective cost benefits; for example, 

will adoption of a new technology halve the costs incur-
red for nutrient removal by a sewage treatment plant.

Our discussions with HELCOM have strengthened 
further during the year. Different scenarios have been 
discussed together with working groups within Mo-
nitoring and Assessment (MONAS) and Land-based 
Pollution (LAND). The foundation has been to discuss 
the possible effects one may achieve in the marine envi-
ronment with the implementation of the EU:s directive, 
and even to show a cost effective strategy to achieve 

these effects. This is the grea-
test challenge for the forthco-
ming year. To ensure that we 
are developing a useable deci-
sion support system, we have 
also visited environmental 
agencies in Poland, Denmark, 
Germany, Estonia and Latvia. 
During spring, we are plan-
ning to continue with visits to 
Russia and Finland. Besides 
presenting the system, we ob-
tain insights from these other 
countries as to how we can 

improve the system so that its usage is maximised. We 
are also discussing plans for the ongoing maintenance 
of the system at the end of the project.

Our new committee member Philippe Crouzet from 
the European Environmental Agency started his en-
gagement by partaking in the workshop. We sincerely 
welcome him to MARE and simultaneously thank Jac-
queline McGlade for the interest she has shown during 
the year. Philippe Crouzet works with the division for 
Analysis, integration and reporting (AIR) with crosscut-
ting assessment. We are looking forward to continuing 
our co-operation with the European Environment 
Agency.

SIF JOHANSSON FREDRIK WULFF

Programme Director Scientific Coordinator

‘Have you made a lot of notes?’ asked Moominmamma. 
‘Yes, lots. But I need a lot more before I can start writing my book.’
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The workshop was kicked off by talks on decision 
support systems in general and the NEST system. Pre-
sentations by guest speakers highlighted how decision 
support systems need to account for inherent variability 
in large ecosystems, yet simultaneously must produce 
simple and tangible outputs that can be used as a tool 
for policy formulation and implementation. Evaluation 
of the NEST decision support system and its usefulness 
in management and decision-making was central to the 
three-day workshop. Therefore, to steer the discussions, 
attendees performed a SWOT analysis to identify me-
rits and downfalls of the model. SWOT is an acronym 
for Strengths, Weaknesses, Opportunities and Threats. 
It is a standard technique used in companies to identify 
factors that will support or hinder a project from attain-
ing a future goal. The different expert user groups (the 
marine physical biogeochemical modelers, the ecolo-
gists, the large-scale drainage basin modelers, and the 
economic modelers) performed a SWOT analysis to 
identify strengths and weaknesses (internal factors) in 
the science underpinning NEST and its interface, and 
to characterize opportunities and threats (external fac-
tors) that will promote or hinder the use of NEST.  

Clarify what model can deliver

One of the take-home messages from the workshop is 
that the capabilities and boundaries of the model need 
to be more clearly stipulated. NEST is a DECISION 
SUPPORT SYSTEM rather than a decision-making 
tool, and as such aims to identify the ecological effects 
of load reductions and the most cost-effective ways to 
reduce nutrient loads and hence counteract eutrophica-
tion of the Baltic Sea. The model is primarily aimed at 
expert advisors to decision makers (expert mode), yet 
can also be used as an exploratory tool to gain insights 
and to discuss different management measures for 
stakeholders (standard mode). In the cost calculation, 

NEST shows how resources can be distributed to ac-
hieve environmental improvements at a larger scale, yet 
whether costs for reduced nutrient loads can be divided 
across several countries in practice is beyond the scope 
of the current system. Decisions about which manage-
ment alternatives to employ need to consider political 
and social aspects as well as practical considerations, 
both at national and international levels. It is also worth 
noting that large ecosystems like the Baltic respond to 
several interacting factors, some that can be managed 
like nutrient loads, while other exogenic factors, such as 
climate, cannot be controlled. Thus, measures to reduce 
nutrient loads may be offset by changing environme-
ntal conditions. Relaying this information to decision 
makers is important when interpreting the output of 
NEST as a decision support tool.  

A standard and expert mode

Along a similar vein, the distinction between the two mo-
des: the standard and the expert modes, needs to be ex-
pounded. The standard mode, intended principally for 

Experts put NEST to the test
The recent MARE workshop held at Hässelby Castle, Stockholm, Sweden, between 1-3 December 2004 

drew 52 delegates from 11 countries. The primary aim of the meeting was to validate the NEST decision support 

system amongst multidisciplinary expert user groups. Having reached the halfway mark of phase two of 

the MARE project, it was pertinent to obtain feedback and pointers for future directions from the 

different research groups engaged in the project, independent scientists, 

as well as policy makers and environmental managers.

MARE Programme 
Director, Sif Johans-
son, listens to an 
address by Kaj 
Forsius, Professional 
Secretary at HELCOM 
LAND. HELCOM is 
one of the main 
target user groups 
for the NEST decision 
support system.
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managers and policy makers, needs to be user-friendly 
and pedagogical, while the expert mode for scientists 
and advisors should enable scenario testing. In the ex-
pert mode it is possible, for example, to modify atmos-
pheric deposition to and/or nutrient sinks in the respec-
tive basins and model the resultant ecological responses. 
This latter mode should be complemented with additio-
nal background data and documentation that makes the 
assumptions and interpretation of the output of NEST 
more transparent. Moreover, while the broad interface of 
the model was considered an obvious strength, there was 
a call for further explanations that facilitate interpreta-
tion of the output by the cross-disciplinary users.   

Scale and simplicity of model

There were divergent opinions whether the scale and 
simplicity of the model was a strength or a weakness. 
Generally, research groups were of the opinion that the 
whole drainage basin scale was appropriate for the pri-
mary objective of MARE, namely to identify cost-effec-
tive strategies to counteract eutrophication of the Baltic 
Sea. NEST is designed as coupled 1-dimensional mo-
dels that aim to capture critical fluxes at an entire Baltic 
Sea drainage basin resolution, yet simultaneously, the 
models can resolve effects of changing nutrient loads at 
a sub-basin level. Because the Baltic Sea is modeled in 
a uniform way, the model is fast to run and the output 
simple and easy to convey. NEST is an internet-based, 
freeware program. The intention is to make the model 
code open in the future so that researchers can incorpo-
rate their regional or national drainage basin or coastal 

models and thereby update NEST. This open architec-
ture was viewed as a strength and is intended to pro-
mote the use of NEST by regional- and national-level 
stakeholders as well as international decision makers.  

The marine model integrates annual timescale chan-
ges in order to be fast to run and effective. This led to 
some discussion whether the annual scale is appropriate 
considering the shorter time-scale of some ecologically 
relevant eutrophication indicators, for example, cya-
nobacterial blooms, and hypoxic bottom water events. 
By using annual average values, NEST could filter out 
these seasonal phenomena. 

Overall, the holistic and simple approach adopted 
by NEST was viewed as a strength and appropriate for 
the purposes of the project. 

The experts nevertheless identified two major 
weaknesses with the current model: (1) the lack of time 
dependency in the model, and (2) the probability or 
uncertainty of the output response. 

Time dependency

In its current form, NEST is a static model that iden-
tifies the most cost-effective way to achieve different 
end-goals of water clarity in the various basins. Howe-
ver, with the exception of the fish model, the system 
does not indicate how long it will take to achieve these 
ecological targets. There are considerable time lags 
between measures taken in a drainage basin and detec-
table effects in the recipient sea. Moreover, the drainage 
basin module does not account for nutrient retention 
(in lakes, dams, reservoirs) or groundwater processes, 

The different expert user groups (left: economists; right: ecologists) discuss the relative merits and downfalls of the NEST 
system during the SWOT analysis. 
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which would also influence firstly, the effectiveness of 
measures and secondly, the time taken for measurable 
improvements in the recipient basins. Time dependency 
is an important consideration when deciding what mea-
sures to take to improve ecological status and initiates 
dialogue about the relative costs and benefits of mana-
gement alternatives. Future plans include converting the 
model to a dynamic one that will indicate approximate 
times for the measures to take effect.  

Uncertainty of estimates

While a major direction has been to keep the model 
simple and to generate single number outputs that are 
easy to relay to managers, by ignoring uncertainty in 
the output managers may be under the premise that the 
science behind the model is more definite than it is. Ty-
pically, managers may want to know whether nutrient 
loads should be reduced for example, by 20% or 40% 
in order to achieve an improvement of 1m water clarity 
in a particular sub-basin.  Simultaneously though, poli-
cy makers are interested in risk and confidence in their 
management policies, and the probability of reaching 
defined environmental targets. NEST is intended as an 
exploratory tool rather than a predictive tool, yet it was 
felt that the output needs to include some indication 
of uncertainty or probability, especially as the model 
is principally aimed at expert advisors. Uncertainty 
needn’t be presented as error bars, but for instance as a 
sliding scale of probability that would convey uncerta-
inty in a pedagogical way.   

Links to EU Directives

Main target groups for NEST are decision makers 
within the Baltic region, including the Helsinki Com-
mission (HELCOM) and managers concerned with the 
implementation of the European Union (EU) Water 
Framework Directive (WFD) and the Marine Strategy. 
In his opening talk, Victor de Jonge, Department of 
Marine Biology, University of Groningen, The Nether-
lands, highlighted the mismatch between science and 
policy makers. Drawing on the example of WadBOS, 
a decision support system intended to design and ana-
lyze potential policy measures in the Dutch part of the 
Wadden Sea, de Jonge explained how WadBOS failed 
to work in the decision-making process because of this 
mismatch between science and policy and because it 
wasn’t cognizant of EU Directives. Kaj Forsius, Profes-

sional Secretary, HELCOM  LAND, also emphasized 
the need for better integration between science and 
management, stating that scientists need to gain a better 
appreciation of policy formulation and implementation, 
while managers/stakeholders need to gain a better 
understanding of the functioning and variability of na-
tural systems and the consequences of socio-economic 
activity.

A general premise that arose during discussions is 
that in order for NEST to be a model that is utilized by 
decision makers, it needs to have explicit links to the 
EU Directives, for example the WFD and Habitat Di-
rective. Currently, the WFD focuses on water quality of 
coastal waters while MARE focuses on open water. Yet 
it is likely that the marine strategy currently developed 
by the Commission deals with offshore waters. Har-
monizing NEST with the goals of the WFD and future 
marine strategy is an opportunity that would promote 
utilization of the system by policy makers. However, 
water clarity is only one indicator of good ecological 
status according to the WFD. Moreover, eutrophication 
effects vary in the different basins of the Baltic Sea, and 
consequently ecological targets may differ. For instance, 
the occurrence of blooms of cyanobacteria (blue-green 
algae) in summer are an environmental priority in the 
Gulf of Finland while measures to hinder the reduction 
of eelgrass beds that function as important nursery 
areas for fish are prioritized in the southern Baltic. This 
begs the question whether water clarity should be kept 
as the unique ecological target for ecological status in 
the Baltic Sea.  

Appropriate ecological targets

Ecological indicators should be able to translate com-
plex ecosystem data into simple and understandable 
information on the state of the Baltic Sea, they should 
be manageable and should be responsive to a specific 
quality objective. Mike Elliot, Institute of Estuarine and 
Coastal Studies, Department of Biological Sciences, 
University of Hull, U.K., explained ideal environmen-
tal targets as SMART (Specific, Measurable, Achievable, 
Reliable, Time-limited) objectives. The ecological end 
target initially chosen by NEST is water clarity, which 
largely reflects planktonic primary production and hen-
ce eutrophication. Water clarity is easily quantifiable 
and cheap to monitor, yet interpretation of changes in 
water clarity may not be straightforward. 



– 5 –

Currently there is a wealth of information that de-
scribes eutrophication-related effects qualitatively, yet 
quantifying the impacts of eutrophication and linking 
these to ecological responses is more challenging. The 
model needs better coupling between quantitative and 
qualitative changes in nutrient flux and ecological re-
sponse effects. For example, if the model forecasts an 
improvement in water clarity, how will this affect fish 
populations in the different basins; how will it impact 
macroalgal and eelgrass distribution; and macrofaunal 
populations? The ecological group generally felt that 
water clarity outputs from NEST should be linked to 
other ecological targets that can be displayed in peda-
gogical ways, for instance using photographic images. 
Mike Elliot emphasized that the layperson and mana-
gers understand visual images portraying good and bad 
ecological status. By coupling nutrient loads to clear 
ecological indicators, NEST may better illustrate the 

importance of maintaining ecosystem functioning and 
may be more appealing to implementers of EU Direc-
tives. 

Better integration of modules

Measures to counteract eutrophication of large marine 
ecosystems involve an understanding of the interaction 
between processes in the drainage basins and the ma-
rine systems. Since environmental targets are ultimately 
concerned with ecological effects rather than nutrient 
reductions, empirical relationships need to be develo-
ped and the different components linked. Presently, 
the links between the different modules are not well 
established, however this is a priority area for the fort-
hcoming years. The fish population model is currently 
being linked to different primary production scenarios, 
and hence to eutrophication. Thus, users can manipu-
late different nutrient loading schemes and observe the 

Currently, there are five basic modules embedded within NEST: the cost calculation, model results, nutrient loads, EMEP loads and the fish model. 
Future plans include linking the different key elements to provide a more integrated system. 

Nutrient model

Cost calculations

Basic Modules

Nutrient budgets

FISH

WEB

Model results

EMEP

LOAD

LOAD
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resultant impacts on fish populations. In addition, the 
nitrogen and phosphorus models have been linked, yet 
this most recent nutrient load model is not yet linked to 
the cost calculation model. The current cost calculation 
model will be replaced by a new generation of linked 
economic and drainage basin models. The atmospheric 
deposition (EMEP load) module has also been interfa-
ced via Internet with databases run by the Programme 
for Monitoring and Evaluation of the Long-range 
Transmission of Air Pollutants in Europe (EMEP) that 
are continually updated. Thus, while steps have been 
initiated, MARE plans to integrate the different modu-
les more comprehensively during the continuation of 
the project.   

  
Future directions

Many of the weaknesses identified during the 2004 
workshop will be dealt with in the remaining two years 
of the MARE project. Fredrik Wulff, Scientific coordi-
nator for the MARE program, lists improved drainage 
basin and cost models and a clearer definition of the 
two operating modes (standard and expert modes) as 
future priority areas. Within the expert mode, the in-
tention is to update documentation and data support so 
that interested users can get a glimpse into the mecha-
nics behind the model. Down the line, the intention is 
to incorporate time dependency into the model so that 
decision makers can gauge how long the amelioration 
measures will take. The issue of uncertainty or proba-
bility still needs attention and this is likely to be addres-
sed in later revisions of the program.   

Concluding remarks

Overall, the workshop provided MARE with valuable 
comments and insights to clarify priority areas for fu-
ture directions. Participants in the workshop gained a 
better understanding of NEST, highlighted its relative 
merits and demerits and identified opportunities to 
address that will promote acceptance and use of the 
system amongst multidisciplinary expert user groups. 
While implementation and adoption of the model by 
environmental managers and policy makers is a goal 
that is still pending, NEST appears to be winning over 
converts as a useful decision support system to un-
derstand the costs and benefits of reducing nutrients to 
counteract eutrophication of the Baltic Sea. 
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Fuzzy logic is defined as a multivalued logic develo-
ped to cope with imprecise or vague data. In classic 
logic, everything can be expressed as 0 or 1, yes or no; 
whereas fuzzy logic allows a partial membership, name-
ly values between 0 and 1, and shades of grey. Using 
fuzzy logic, interferences can be made from imprecise 
relationships. In everyday life, fuzzy logic is used in 
washing machines, elevators, cameras etc.

In theory, fuzzy logic can be used to forecast eutro-
phication effects as environmental data has properties 
that make it difficult for quantitative analyses and mod-
eling. The data sets are usually large and heterogeneous 
with a range of uncertainty. Besides, parameters in 
nature almost always covary and are dependent on one 
other. Therefore, prediction tools usually must focus on 
a limited number of parameters. 

An attempt to use a fuzzy logic rule-based approach 
to interpret monitoring data is currently under calibra-
tion. The Gulf of Finland has been chosen as a test 
area, firstly as this region has the greatest degree of 
eutrophication in the Baltic Sea, and secondly because 
the Gulf has been well-studied with long-term moni-
toring data. We are trying to analyze several physico-
chemical water quality parameters (with phosphorus 
and nitrogen concentrations, oxygen content, turbidity 
and chlorophyll a as input values) from one year using 
fuzzy-clustering and thereby detect the oxygen situation 
the next year. Preliminary tests have produced bottom 
water oxygen as the output variable.  The fuzzy pro-
gramme results in clusters (Fig. 1), which are based on 
rules of the type: if (input variables), then (fuzzy conclu-
sion). Finally, the programme delivers an output signal, 
computed from the rule bases, which can be compared 
with a true value, in this example the oxygen concen-
tration for a given year. 

Predictions always include degrees of uncertainty 
and our tests indicate that precise prediction values 

Applying Fuzzy Logic to 
the Baltic Sea

are difficult to obtain. However, from a management 
perspective, an appropriate classification of the output 
values should be equally valuable as clues of the envi-
ronmental status for the near future. Results with 2-4 
classes of oxygen concentrations could be suitable. 

It will become transparent later in 2005 if the model 
can deliver reliable estimates. Satisfactory results could 
then be incorporated as an additional tool in MARE’S 
NEST. The work is a co-operation between marine 
biologists and computer scientists at Åbo Akademi Uni-
versity.

Photograph taken using sediment profile imaging (SPI) technology of 
soft-bottom sediment at Åland (Bonsdorff et al. 1996)
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Radical changes have been made in the decision 
support system during 2004, both in the technical 
implementation and in the models. The installation 
procedures of Java and the client version on the user’s 
computers have been simplifi ed. Also, the ‘fi rewall’ 
protection has been removed, making it much easier to 
install the system on computers at institutes with a high 
degree of Internet security. 

The ‘nutrient budget’ module has been replaced 
with the ‘Nutrient model’ module - an interface to a 
coupled physical-biogeochemical model describing 
nitrogen and phosphorus fl ows and transformations in  
the major seven basins of the Baltic. The Baltic proper 
is further divided into the water above – and below the 

New Features in NEST

halocline where oxygen is also taken into account.
The visualization tool for the simulation results 

from a detailed process based model (BALTSEM) has 
been deleted from this version of NEST. We have ad-
ded a module called ‘EMEP loads’ where atmospheric 
deposition fi elds are visualized and calculated for vari-
ous regions in Europe. This module is directly linked to 
the UNECE/EMEP deposition database via Internet, 
see http://www.emep.int

Details on the new features of NEST are described 
in the User Manual and the most recent version can be 
downloaded from http://www.mare.su.se/dokument/
user_manual-Nest.pdf
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Select deposition
fi elds of oxidized
and reduced
nitrogen and
sulphur from the
EMEP model
Outputs
 

In Expert mode, more
variables can be seen

By default nutrient inputs are from HELCOM PLC4
for rivers, coastal point sources and atmosphere

Inputs can be
changed and
the effects seen
in maps and
tables

Changes in the
extension of
oxygen defi ciency
in the deep basin
can be seen
 

 
Different load
scenarios can
be compared
and visualized
in the maps

Different model variables
can be selected and shown
in the maps, more ecological
quality criteria are now shown,
like primary production and bluegreen
algal blooms (nitrogen fi xation)

For total N and P,
a network fl ow analysis
display sources of inputs
to each basin

Select features
on the map

Select scale
of the map
and change
color scale of
deposition fi eld

Calculate total
depositions for
all countries in
Europe or for
the major sub-
basins of the
Baltic sea and
drainage basins
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BIREME, the Finnish Research 
Programme on the Baltic Sea 
includes 24 research projects. 
MARE scientists are directly 
involved in some of them. 

One is Searching efficient strategies for the eutrophied Gulf of 
Finland: the integrated use of experimental and modelling tools 
(SEGUE). This project develops nutrient reduction al-
ternatives to combat eutrophication in coastal waters of 
the Baltic Sea, using the Gulf of Finland as a case study. 
By producing and combining information on the (1) 
external nutrient fluxes of phosphorus, nitrogen and si-
lica, (2) principal internal nutrient processes and (3) so-

cio-economic controls, the relevant protection measures 
needed to reach the realistically targeted throphic state 
of the open and coastal Gulf of Finland can be defined. 
Another is Interpreting Baltic coastal marine ecological data 
for environmental decision making (IMAGINE). This project 
uses available monitoring and other ecological informa-
tion to build a scientific base for decision support for 
society on coastal marine issues.

The total BIREME programme involves 23 institu-
tes and universities in Finland, Russia, Estonia, Norway 
and Sweden. It is a three-years programme-2003-2005 
with a budget of 5.88 M. For more information see 
www.aka.fi/bireme. 

Scientific cooperation
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HELCOM

Frequent discussions with HELCOM 
and the member states have taken 
place during 2004 in parallel with 
the scientific development of the 

decision support system.  MARE has been presented 
and discussed in both The Monitoring and Assessment 
group  (HELCOM MONAS) and in The Land-based 
Pollution group (HELCOM LAND). At the Heads of 
Delegation meeting in November, it was decided to take 

Dialogue with users

MARE on board as a HELCOM project. A number of 
scenarios of interest for future HELCOM work have 
been identified and suggested for NEST. Examples of 
scenarios are: i) effects of implementation of existing 
national plans and programmes ii) implementation of 
the nitrate directive in whole countries/sensitive areas, 
iii) implementation of EU Common Agriculture Policy 
(CAP).  A contact person from each member state has 
been assigned, for more detailed discussions with the 
MARE scientists.   

ELME – the link between 

Lifestyles and Marine Eco-

systems

The European Lifestyles 
and Marine Ecosystems (ELME) project aspires to 
improve knowledge on the causal links between human 
pressures and changes in marine ecosystems. Current 
interdisciplinary research that links human lifestyles 
with their marine impacts is limited. The ELME pro-
gramme, which will integrate existing knowledge on en-
vironmental state changes, sectoral pressures and socio-
economic drivers in a common conceptual model, will 
address this need. Focusing on Europe’s four sea areas: 
the Baltic, NE Atlantic, Mediterranean, and Black Sea 
(which have been subjected to varying forms of eu-
trophication, chemical pollution, unsustainable fisheries, 
physical destruction of habitats and different human 

lifestyles), the model will explore the relationship bet-
ween European development and marine ecosystems. 
ELME will endeavour to link indicators of anthropo-
genic impacts with the effects of major economic, social 
and institutional changes. These causal connections 
between ecosystem health and lifestyle can, in turn, be 
used to forecast the impacts of divergent development 
scenarios in Europe and formulate EU policies. In par-
ticular, the model will incorporate European and global 
economic drivers, institutional and legislative systems, 
industrial and commercial practices to facilitate the de-
velopment of strategies to preserve or restore biodiver-
sity and marine ecosystems. 

By disseminating the results of the project to all re-
levant stakeholders, it is hoped that ELME can contri-
bute to an integrated and holistic approach to marine 
ecosystem management.
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Overall management is shared between the Programme 
Director, Sif Johansson, and the Scientific Coordinator, 
Fredrik Wulff. The programme is divided into four sub 
programmes, or work packages (WPs), three of which 
fall within the main areas of ecology, marine models 
and drainage basin models, including economics. The 
fourth subprogramme (WP 1) is concerned with deve-

Programme management

The MARE Programme Board is chaired by Sven-Erik 
Skogsfors, who works for Swedish Water Development 
(SWD). At the end of 2004, Philippe Crouzet, who works 
for the AIR programme (Analysis, integration and re-
porting) with regular crosscutting assessment and spatial 
analysis at the European Environment Agency (EEA), 
replaced Jacqueline McGlade, Executive Director of the 
EEA. The Helsinki Commission (HELCOM) is repre-
sented by Lars M. Svendsen of the Danish National Envi-
ronmental Research Institute (NERI), in his capacity as 
a member of HELCOM’s Monitoring and Assessment 
Group. Ulla-Britta Fallenius represents the Swedish En-
vironmental Protection Agency. The Board’s contact at 
MISTRA is Olof Olsson.

Board

loping the decision support system NEST and integra-
ting the other components into it. In 2004, a total of 34 
people were involved in the MARE programme on a 
full- or part-time basis. Several participants are involved 
in more than one WP, but are only counted once in the 
table.

WP 1 Development and maintenance of the decision 

 support system (NEST)  1    2

WP 2 Ecological targets  8 3   

WP 3 Marine models  2 1 1  

WP 4 Drainage basin model linked to 

 cost-effective measures 2 6 2 1  1

Management and communication 2 1    

Total  4 18 6 2 1 3

Project costs SEK ’000

WP 1 Development and maintenance of the 

 decision support system (NEST) 1 600

WP 2 Ecological targets 1 945

WP 3 Marine models 690

WP 4 Drainage basin model linked to cost-effective measures 2 615

Board and management, incl. joint programme costs 1 000

VAT  500

Total  8 350 

Financial report Sum  disbursed 2004

Participants in the programme                                      Postdoctoral researchers           PhD students, undergraduates          Technicians and admin. staff

     women      men               women       men                 women      men
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Mistra is a foundation whose aim is to support research of strategic 

importance for a good living environment. Under its statutes, the foundation 

should promote the development of robust research environments of 

the highest international class that will have a positive impact on Sweden’s 

future competitiveness. This research should play a significant role in 

solving major environmental problems and contribute to the development 

of a sustainable society. As far as possible, the potential for achieving 

industrial applications should be realised.

Mistra thus funds research contributing to the solution of central 

environmental problems. Annual funding currently totals SEK 250 million, 

supporting a number of major research programmes, each having 

a lifespan of between six and eight years.

A Mistra programme is a meeting place for two cultures: that of research 

and that of practical application. The aim is that companies, public agencies 

and voluntary organisations should put research findings at the highest 

scientific level to practical use. Mistra research projects can thereby help

 to solve environmental problems.
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