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| have the pleasure to hereby provide the Secagtarih some
information on the development, status and impldgatem of our
Swedish strategies and action plans (NBSAP) reggidiiodiversity.

General background

The Swedish government and Parliament have dunmgears since
Sweden in 1994 ratified the Convention on Biolop@aersity
(CBD) taken decisions at several occasions regautdiodiversity.
The earliest decisions after the ratification &e=following:

- Bill to Parliament 1993/94:30: A Strategy for Bigloal

Diversity (enclosed)

- Bills to Parliament in 1996 (1996/97:75) and 199997/98:2)
on action plans for biodiversity. These two Billsene based on
four sectoral action plans produced in 1995 byNhgonal
Board of Forestry, the Swedish Board of Agriculiuhe
National Board of Housing, Building and Planningddhe
National Board of Fisheries (enclosed), plus aioagtlan also
from 1995 produced by the Swedish Environmentaldetmn

Agency (SEPA) (attached).

The biodiversity strategy and action plans from38aes have been,
in several but not all parts, superseded by thiesysf sixteen
environmental quality objectives, adopted by Gowent and
Parliament. These objectives express the envirotahguality that
should be reached within a generation (ca 25 yieams 1999). The
bills mentioned above have also been supersedatbby specific
strategies and action plans within and across edime of the

guality objectives - A Rich Biodiversity — is exglly aimed at the
conservation and sustainable use of biologicalrditye Also many of
the other environmental quality objectives - sushhase on lakes and



streams, the marine environment, wetlands, fordstsagriculture
landscape, the mountain landscape - also encomppassof our
biodiversity. The rather new (adopted by Parliamer005) objective
A Rich Biodiversity takes a comprehensive and liclispproach to
the biodiversity in Sweden.

Under each of the environmental quality objective@syernment and
Parliament have also adopted so called interimetargvith specific
time frames. Under A Rich Biodiversity there areet interim
targets:

1. Halting the loss of biodiversity to 2010

2. Fewer species under threat (to 2015)

3. Sustainable use of biological diversity and digfi¢al resources so
that biodiversity is maintained at the landscapelléo 2007 and
2010).

There are also several interim targets under aheronmental

quality objectives that are relevant for the comagon and sustainable
use of biodiversity. This system with environmermthjectives and
targets is planned to be assessed every four yeavernment will at
these occasions report back to Parliament, onadbis lof information
received from the relevant governmental agencie$oov far the
targets, and in the long term perspective als@tivironmental quality
objectives, are reached. The latest report (2@)&avernment from
the Swedish Environmental Objectives Council id@sed as an
example of such a progress report.

The two most recent bills on environmental quadityectives are:

- The Swedish environmental quality objectives —rintdargets
and action strategies (English summary enclosetl), B
2000/01:130,

- Environmental Quality Objectives - A Shared Resulity
(English summary enclosed), Bill 2004/05:150. Thilk
contains the proposal of the objective A Rich Buadsity. The
Parliament adopted this new objective in accordavittethe
proposal in this bill.

This system with objectives and targets also iretuthree important
strategies, where the “Strategy for the managewfdand, water and
the built environment” is the one most importantbmdiversity.

After the adoption of A Rich Biodiversity the Gowenent has
commissioned several governmental agencies (SEfRMAI$o other
sectoral agencies) to carry out work in order toee the targets that
have been set.

Conclusion on Swedish NBSAP

Given the information above; it is obvious thatréhis not “a Swedish
NBSAP” contained in one document. Instead, biodiNgiis included
in the broad system of environmental quality olyest and targets,



adopted at highest political level in Sweden. Eig® means that
biodiversity is treated and worked with in a integd fashion; both in
the broad environmental process, and also inteaalesectors, in
accordance with article 6 of CBD.

More background information is also contained ia 31 Swedish
national report to CBD (submitted earlier). Theippbn biodiversity
— strategy and other political considerations —lyeeen developed
during the years since our first strategy bill #894. Some elements in
the bills from the 90:ies are still relevant asast pf the “Swedish
NBSAP”. The most recent policy and strategy documare the bills
on the environmental objectives; mentioned above.

Unfortunately, we do not have all these documengisdecision
available in English, nor in electronic format. Mover, the English
versions attached are only summary editions.

As regards the specific questions posed in therl&m the
Secretariat we would like to refer to the SwediSmational report; as
well as other relevant CBD reports/submissions f@weden (for
example the one on protected areas sent recenitiig) also goes for
most of the questions in the voluntary guidelir@splarties. When it
comes to “success stories and lessons learned’istienerally
integrated into the assessment process referraoolee; regarding
achievement of the environmental objectives amgetar “Sectoral
responsibility” for the environment, as well asteeal integration, has
been a cornerstone in Swedish environmental peligge an
environmental bill in 1988. Our experiences frons ffrocess
contains both successes and problems. Sweden hanezglssome of
our experiences from this in our three nationabrepto CBD.

Please also visit the Governments website (Englskion):
http://www.sweden.gov.se/

Yours sincerely

Jan Terstad, Senior Adviser at the Ministry fort8umable
Development

Cc:

All CBD Thematic Focal Points in Sweden
MKM-ansvariga Na
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Preface

This action plan has been prepared at the req@iést Gwedish Government as part
of Sweden's implementation of the Convention orid@jical Diversity. In parallel
with it, sectoral action plans have been drawnngsubmitted to the Government
by the Swedish National Board of Housing, Buildarg Planning, the National
Board of Fisheries, the Swedish Board of Agricidtand the National Board of
Forestry. The five plans are complementary and e&tiem should therefore be
read in conjunction with the others. The sectogalngies' action plans are centred
on the sectors of concern to those agencies, Wel&wedish Environmental
Protection Agency focuses in its plan on objectieeghe conservation of
biodiversity, action within its own sphere of respibility, and an assessment of the
sectoral authorities' plans.

The terms of reference laid down by the Governreemhasized the need for
coordination between the authorities concernetiérpreparation of their action
plans. A Coordinating Group was set up, drawingrignbers from the authorities in
question, the Swedish Threatened Species Unit\tindic Gene Bank and the
Museum of Natural History, Stockholm; further ditavill be found in Annex 2. At
the end of April 1995, a seminar was held at the@sh University of Agricultural
Sciences in Uppsala, at which the authorities ftejoon progress on their action
plans up to that point. At another seminar in Ratgust, attended by representatives
of higher education establishments, the sectorsesoed and non-governmental
organizations, among others, the Environmentalgetimn Agency presented a
preliminary draft of its plan, with a view to elitig suggestions for improvements
from those present. In addition, comments wereéavon a continuous basis from
various quarters as the action plan took shapargelnumber of bodies affected to a
greater or lesser extent by its recommendatione gieen the opportunity to
express their views, with the aim of securing tlaest possible support for the plan.
The document was not, however, made the subjecfa@imal consultation process.

A large amount of background material was preparede various departments of
the Environmental Protection Agency. This mateniat subsequently edited by Jan
Terstad, project manager and editor of the actlan.he various individuals who
supplied draft texts are listed in Annex 2. In diddi, a certain amount of
background documentation was commissioned outeEldgency.

The opening chapter of this action plan describegyeneral background to the plan.
It is followed by a chapter outlining the basicuaaptions and principles behind

both the plan and the ongoing endeavour to condBolegical diversity in Sweden.
Chapter 3 deals with objectives, while chaptert4 eat the Environmental
Protection Agency's assessment of the sectorabatiéis' action plans. The fifth and
final chapter -- containing the main substancéhefglan -- describes the action
proposed in various areas, beginning with a talnensarizing the proposals.

It is not entirely easy to consider goals and messwith a bearing on biodiversity
in isolation from other action to protect the enwiment and conserve the natural
heritage. It has by no means been self-evident siaild and should not be
included in an action plan with the present aimbaWs quite clear, however, is that
the Convention on Biological Diversity -- and hettiois action plan -- covers a very
broad range of issues: from pollution control ttun@ conservation and site
safeguard, from environmental monitoring to reguiainstruments, to mention just
a few of the many aspects involved. The consemaifdiodiversity can be said to
be a fundamental element -- and also one of theacsleing objectives -- of our
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endeavour to safeguard the environment. A cruciet @f that endeavour has the
ultimate aim -- alongside that of protecting hurhaalth -- of conserving biological
diversity.

Biodiversity was also dealt with in the Environmedrerotection Agency's earlier
action plarStrategy for Sustainable Development -- Proposals fSwedish
Programme Many of the goals and measures proposed in #sept document have
points in common with those set out in the eapian.

As far as possible, we have attempted to formukaseaction plan in terms of
measurable objectivemdproposals for tangible actioto be taken over the next
three years. To a large extent, however, the thskrtserving biological diversity
and ensuring its sustainable use is a matter ablksiing processes: maintaining the
momentum for change within the sectors concernech@aging greater efforts on a
local basis, pursuing various issues at the intergonental level, and so on. Both
the Convention and this action plan should be vikimethat light -- as catalysts to
set in motion and speed the pace of important gses

It is important to emphasize the local perspedtivihe process of conserving
biodiversity. Success will only be possible witle articipation and commitment of
local farmers and forest owners, trade associatiodshe general public. The
involvement of voluntary organizations is equalital

The Environmental Protection Agency would like hartk all those who, by
supplying background material or commenting ontdrafsions of the text, have
made valuable contributions to this action plan.

Stockholm, November 1995
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CHAPTER 1
1. Introduction
1.1 The Convention on Biological Diversity

In June 1992, at the United Nations Conferencemonr&hment and Development in
Rio de Janeiro, a total of 153 states, togethdr thi¢ European Union, signed the
Convention on Biological Diversity. Since thenuatlier 14 states have signed or
acceded to the Convention, making it one of thetmidely supported international
agreements ever. The Convention came into forc@dbecember 1993 and, with
its broad approach, has the potential to play adinating and leading role in
international nature conservation efforts.

The objectives of the Biodiversity Convention atee’conservation of biological
diversity, the sustainable use of its componendsthe fair and equitable sharing of
the benefits arising out of the utilization of géoeesources'. The last-mentioned of
these aims concerns the relationship between desmiroviding genetic resources
and those which use their technology and know-tmdevelop products from them.

The Convention sets out a number of guiding priesifior the conservation and use
of biological diversity, including provisions onelestablishment of protected areas,
the development of methods to ensure the susta@inesel of biological resources, the
environmental responsibility of different sectofsociety, and education and
research. It recognizes that states have soverigigts over their own genetic
resources, and makes recommendations concernangefal support for the efforts

of developing countries to implement the Conventitime Convention calls on states
to develop national action plans or programmestferconservation and use of
biodiversity. Its structure is nevertheless sudiitly flexible to allow each country to
design its own policies in this area.

In view of this flexibility, however, a system afgular reporting on action taken or
planned to conserve biodiversity needs to be astedal, and the reports submitted
must be sufficiently comprehensive and detailegetonit the full range of issues
dealt with in the Convention to be kept under revi@mong other things, this
requires the active involvement of all areas ofetycconcerned, in particular the
agriculture, forestry and fisheries sectors.

In November and December 1994, the ConferenceedPérties to the Convention
held its first meeting. At that point, the Conventihad been ratified by 106 states
and the European Union. Among other things, thef€@ence of the Parties adopted
a work programme covering activities under the @mtion over the period
1995-97.

The main provisions on implementation at the natidevel are set out in Articles
6-14 of the Convention. To a large extent, theesfdarwas these articles which
guided the process of elaborating proposals fdugon in the Swedish action plans.
Though not actually structured according to theked in question, the present plan
does include several references to relevant pangsbf the Convention.

1.2 Terms of reference for the action plans

In July 1994 the Swedish Environmental Protectigeicy was commissioned by
the Government to draw up a plan of action to prntiee conservation and
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sustainable use of biological diversity. Around slagne time, the Government asked
four sectoral agencies -- the Swedish Board of@djre, the National Board of
Forestry, the National Board of Fisheries and th&dwal Board of Housing,
Building and Planning -- to prepare correspondictipa plans from the standpoint
of their respective areas of responsibility. Therages concerned were entrusted
with this work as a result of Sweden's signaturthefConvention on Biological
Diversity. Their terms of reference stressed thatdction plans were to be seen as
an important contribution to implementing the Cami@n and that they would form
the basis for the reports submitted by Sweden uihder

The Environmental Protection Agency, for its pars askedhter alia

. to formulate objectives for Swedish activitiectmserve biodiversity and to
ensure the sustainable use of biological resoupzety with a view to
guiding the work of the sectoral agencies,
to propose tangible measures in areas not cobgréte sectoral agencies'
terms of reference, and
to make an overall assessment of the sectoiahgafins.

The Agency's action plan was also to include aggirstted assessment of the
measures required across the entire area of biwitielt was emphasized that the
proposals for action set out in the plan shouldd@mpanied by details of
priorities among the measures proposed,
who was to be responsible for implementing ed¢heomeasures,
the timetable for implementing each measure, and
the estimated cost of implementing each of thasmes, together with
proposals on funding.

The terms of reference made it clear that the Bnwirental Protection Agency's
action plan was to be guided by the environmerti@aiives adopted by Parliament,
the Government BilStrategy for Biological Diversifyand the country study
Biological Diversity in Swedemhe Agency was to work in continuous dialogue
with the National Boards of Housing, Building anldrhing, Fisheries, Agriculture
and Forestry. Furthermore, it was to consult regji@md local environmental
authorities in the course of its work, and relevasearch establishments and
organizations were also to be given the opportunigontribute.

Five authorities -- five action plans

The terms of reference laid down by the Governrhemt resulted in five action
plans -- one from each of the five agencies meetiothe Environmental Protection
Agency, the National Board of Housing, Building @ldnning, the National Board
of Fisheries, the Swedish Board of Agriculture &melNational Board of Forestry.
Each of these authorities was given independepbresbility for drawing up an
action plan for its own sector.

To gain a clear picture of what action is deemezkgagary to maintain Sweden's
biodiversity, the five plans need to be considesielé by side. With regard to forest
areas, for example, the plans prepared by the Bafdfdrestry and the
Environmental Protection Agency are complementéfiile the Board of Forestry's
action plan emphasizes measures relating to aetwitithin the forestry sector, the
plan presented by the Environmental Protection Agesets out the objectives to be
achieved by biodiversity conservation efforts ia fbrest landscape, proposes action
to safeguard and manage forests of particular ceasen value, and includes an
assessment of the measures recommended by the &devcestry.
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As indicated in the Governmengsrategy for Biological Diversitythese two
components must be regarded as being of equal {emu®: that is to say, modifying
the ways in which biological resources are usetiéndifferent sectors, on the one
hand; and “traditional' nature conservation insemts, such as the protection and
management of sites of particular value, on theroth

Both theStrategyand the terms of reference for the action plafinee how
responsibility was to be apportioned between theaiiies involved and the action
plans they were to prepare. According to the tesfmeference, theectoral
agencies' plansvere to focus on proposals for action within taeters concerned,
with the basic aim of ensuring that activitieshinge sectors are made ecologically
more sustainable. The main concerns of the Enviemtah Protection Agency's
action plan were to be those indicated above.

This division of responsibility has formed a goasis for dialogue and coordination
between the different agencies. Over-rigid dividings between the agencies and
their action plans would have been neither appatgmor desirable, however. One
of the points of “sectoral responsibility for theveonment' (see below) is precisely
that there should be an ongoing dialogue betweemamental and sectoral
authorities, with the former providing the necegsampetus and taking on the tasks
of goal formulation, guidance and evaluation. Téetaral authorities, for their part,
are to engage in a dialogue with their respectatass of society, to work alongside
them in planning and implementing necessary chaimgtgeir activities, and to
disseminate knowledge and be the driving forcéasé sectors.

1.3 The Government'sStrategy for Biological Diversity

In the autumn of 1993, the Swedish Government ptedea bill entitledstrategy for
Biological Diversity(Government Bill 1993/94:30). The bill was subsemutly
approved by Parliament and thus constitutes aigalliplatform and strategy for the
promotion of biodiversity in Sweden. This documsets out broad principles for the
conservation of biological diversity and the susslie use of biological resources.

The Strategystates that environmental objectives are to berded the same weight
and importance as economic considerations, in dadensure an ecologically sound
basis for human activities. It also stresses th@b@ to maintain ecological
processes and to safeguard the long-term survivggdexies should be holistic in its
approach. A principle underpinning tBérategyis an awareness that the
conservation of biodiversity is in the long ternsestial to ecosystem productivity.

The opening chapter of ti&rategydeals with the importance of biological
diversity, both at the level of genetic variatiomdaat the species and ecosystem
levels. Other issues considered are the econorhiati@n of biodiversity and the
present situation and trends regarding biologioardity in Sweden. An area of key
concern is the relationship between biodiversitysawvation and economic
activities. TheStrategyunderlines the need to combine measures to impghave
environmental performance of different sectorsamfiesty with continuing protection
of valuable natural areas. It points out that sl efforts will have to be made to
ensure that greater attention is paid to natureewation in agriculture, forestry,
fisheries and reindeer herding, and to reduce ¢ténaental effects of pollution and
development of land and water. At the same timghesis is laid on the need to
increase further the area of protected land.
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[BOX:]
The three levels of action proposed in 8imtegy for Biological Diversity

1. The “ordinary' landscape: Due attention to therenment in connection with the
use of land and water, and environmentally sountgthods of farming, forestry etc.
(fundamental level, important in the long term).

2. Areas incorporating natural assets of greaterevdlere, special action is needed
to conserve species and to maintain ecosystemidmscand processes.

3. Areas of particular value: Covers habitat typed species which, owing to their
sensitivity, can withstand very little or no hundisturbance or will only survive
given a certain type of land management.

[END OF BOX]

Nature conservation builds on the combined effettction at different levels. The
various elements involved are complementary.

Sectoral responsibility and the question of whosdwhat

One section of th8trategyattempts to define more precisely what the prilecis
sectoral responsibilityor the environment means in practice. The mane of this
responsibility is identified aan obligation resting on any given sector of sgctet
play its part in making its activities ecologicatiyore sustainable, with a view to
achieving the environmental objectives that hawentset According to theStrategy
the role of thesectoral authoritiesn the nature conservation process can be summed
up as being:

to initiate projects and other measures,

to draw up sectoral plans to implement the actquired,

to work alongside the sector itself in implemegtaction and monitoring the

results,

to publish regular environmental reports, and

to disseminate information within the sector gbmcessary action and

objectives, e.g. by means of education and training

The principal functions of thenvironmental authoritieprimarily the
Environmental Protection Agency and the county aistiative boards, are
. to define broader objectives,

to evaluate activities in individual sectors,

to protect and manage areas of particular value,

to buy environmental services, such as contimaetisle management of

valuable farmland, and

to serve as the driving force in environmentatgetion.
An ongoing dialogue between environmental and sac&gencies and
representatives of different sectors is underliagteing crucial to nature
conservation.

The Strategymakes it clear that every sector of society iseetgd to foot the bill for

any damage to the natural environment caused lagfigties. This also applies to
the cost of conserving biodiversity. In the caséahing and forestry, regional
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adaptation and differentiation of the methods erygdoto take account of the type of
land involved are important in ensuring more effechature conservation.
According to theStrategy any costs associated with this process of adprstican
thus be built into the activities concerned.

Emphasis is laid on the importance of biodiversdpservation in sectors such as
forestry, agriculture, reindeer herding and fishifibe great majority of Sweden's
surface consists of areas of “ordinary' countrysideaged for productive purposes,
and will continue to do so in the years to comehSareas are consequently of
fundamental importance in the conservation of hierdity. TheStrategy
underscores the need for a continued effort tandefpals, preferably measurable
goals, for nature conservation, and also to dissatmiinformation. It describes plans
for a special information campaign on biologicaledsity in agriculture. Other areas
covered by the Government bill include the handbhgenetically modified
organisms and non-native species, environmentadtrgssessment, and
international follow-up of the Convention on Biologl Diversity. Protected areas,
provisions on land drainage and habitat protectimd, planning and safeguarding of
urban biodiversity are dealt with in separate actdented sections of the bill. One
chapter is devoted to agriculture and related ssneluding the farmed landscape,
environmental protection and conservation of genesources. One of the tangible
measures proposed is the preparation of speciakceeation plans for all of
Sweden's local crop varieties and local breedoofasticated animals.

The adoption of th&trategy for Biological Diversithy Parliament also resulted in
the establishment of a national centre for reseiarttis field in Uppsala and of a
national scientific advisory committee on biodivgrsin addition, the Government
announced in the bill that it intended to commissadSwedish country study and
national action plans. Finally, ti&trategydescribed how the Convention on
Biological Diversity would affect Swedish suppoot the efforts of developing
countries to conserve and ensure the sustainablefukeir biodiversity.

A Government paper dBwedish environment policy within the European dnio
(1994/95:167) identifies biodiversity conservatamone of four priority areas of
Sweden's policy towards the EU in the environmespkre.

1.4  Threats to biological diversity

At the request of the Government, the EnvironmePtatection Agency -- working

in close consultation with a number of other bodiggroduced a report in 1994 on
the current situation as regards biodiversity ia dountry:Biological Diversity in
Sweden -- A Country Stu@wedish Environmental Protection Agenbgnitor

14). The other agencies involved were the NationarB®f Housing, Building and
Planning, the National Board of Fisheries, the SsleBoard of Agriculture, the
National Board of Forestry, the Swedish University\gricultural Sciences, the
Swedish Threatened Species Unit and the Nordic Ban&. According to the terms
of reference for the country study, it was to fayne of the cornerstones of an action
plan.

The country study provides the general backgroarntié¢ goals and measures
proposed in this action plan. It examines and dessiin detail the present state of
biological diversity, the problems which exist ahe various factors that have
affected and continue to affect biodiversity. Thggestions will therefore not be
examined at any length in the present action piae.following is merely a brief
summary of the most important conclusions of thentty study.
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Biological diversity is affected both by methoddarid and water use and by
pollution. The threats posed by these two typdaatbrs are not directly
comparable, nor can attention be focused on otteetexclusion of the other. In the
terrestrial environment, the losses of biodiversigt have occurred up to now can
primarily be attributed to land use, especiallyhivitagriculture and forestry.
Pollution has hitherto had its greatest impactquatic environments, both
freshwater and marine. Perhaps the two most impioitams of pollution affecting
biodiversity are acidification and eutrophication.

[BOX:]
Some of the findings of the country study (basetherdata currently available):

Sweden is naturally poor in species. It is, haveliome to a large number of
bryophyte and lichen species, even by internatisteaddards.
In general, the average number of species peatga has been reduced (the
country's flora and fauna have become less diverse)
Modern agriculture and forestry are the biggesjle causes of depletion of
biodiversity.
In inland waters, measures to promote fisherde® loften done more harm to
other components of biodiversity than fishing itsel
More needs to be known about how reindeer graiiegts the mountain
environment.
Hydroelectric schemes have affected a great mb8yeden's rivers, with
highly detrimental consequences for biodiversity.
Development for buildings and infrastructure hmestly had a local impact.
Acidification has had major effects, particulasly oligotrophic
(nutrient-poor) inland waters.
Eutrophication has occurred in both the marinerenment and inland
waters.
Persistent organic pollutants have had a paatiiguinarked effect on top
consumers in the food chains, e.g. seals and tite-telled (sea) eagle
(Haliaeetus albicilla.
As regards biodiversity at the ecosystem lewsbd®&n has a number of
ecosystem types which merit protection from anriragonal as well as a
national point of view:
: the brackish-water environment of the Baltic, $eeluding coastal
archipelagos;
undisturbed wet forests and montane forests;
mires (with their hydrology largely intact);
major rivers not harnessed for hydroelectric @ow
remaining areas of traditionally managed farmhlaith considerable
habitat diversity.
Generally speaking, we know most about SwedéocBversity at the species
level, particularly with regard to red-listed (RBdta Book) species.
Nevertheless, more needs to be known about théahabguirements of
red-listed species, for example.
Some 3 500 species in Sweden are red-listecesmynding to about 7 % of
all the species in the country.

In general, more research needs to be conducted int
genetic variation within species and populations;
invertebrates and other lower groups of organisms
marine biodiversity;
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the long-term effects of pollution on biodiveysiand
the significance of biodiversity for the functiog of ecosystems.

[END OF BOX]

1.5 Time-scale of the action plan
The action plan relates primarily to the next thyears, i.e. 1996-98.

The terms of reference laid down by the Governrstaied that the action plan was
to cover a period of three years, but that thigtsoale could be adjusted according
to the nature of the individual measures concerfed.Environmental Protection
Agency has taken this to mean that the three-ye@og immediately ahead,
1996-98, should form the overall framework fordtgion plan. However, this should
not rule out objectives or actions geared to difitr- primarily longer --
time-frames, when this is judged to be appropriatgoal or measure may take
longer than three years to implement and may thezdjfe defined in terms of, say, a
ten-year period, but -- wherever possible and Blgta interim goals and measures
for the next three years will also be proposedhéncase of longer-term objectives
and actions, an evaluation should be carried det #fe first three years.

With a few exceptions, a timetable for implementaagh of the measures proposed
is indicated. In some cases, the dates by whitbedstzbjectives are to have been
attained are also specified. This is primarily thse with “action objectives' (see 3.2
and Glossary).
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CHAPTER 2

2. Basic assumptions and principles

What reasons are there for seeking to conservévieisity? What has Sweden, by
signing the Convention on Biological Diversity, @mthken to do at the national
level? How ambitious should Sweden's aims be wheones to conserving
biological diversity? Should we be endeavouringteserve the biodiversity of
every municipality, for example? And how should view irreversible losses of
habitats or plant and animal communities? This tdragxplains some of the key
assumptions and principles that have guided thér@mwental Protection Agency in
the elaboration of this action plan.

2.1  Why conserve biological diversity?

Biological diversity is of value from many differepoints of view. The preamble to
the Convention highlights the ecological, genetaxial, economic, scientific,
educational, cultural, recreational and aesthetioes of biological diversity and its
components.

Biodiversity is of fundamental importance in thata large extent, it is a prior
condition forlife-sustainingprocesses and the functioning of ecosystems.fAlil®
millions of species which exist today play a partriaintaining the environmental
conditions on which both we and they themselvegddpWhile these conditions
could well be sustained by fewer species, we dknotv how far the earth's flora
and fauna can be impoverished without a risk o&vofirable, perhaps
life-threatening, environmental changes. In addijtiwe have an inadequate
understanding ofvhich species perform such important ecological fundtitivat

their loss would disrupt key ecological processeaffect the survival of many other
species. Biodiversity is thus essential to propfnhctioning ecosystems, capable of
producing the resources on which we human beingsrdk Ultimately, the
maintenance of biological diversity is essentiah®survival of both humankind

and other forms of life.

The practical valueof biodiversity is evident in many different spbsrwe use
biological resourcen a variety of ways, for instance as food. Thenpnd animal
kingdoms also supply us with raw materials, inftren of genes and substances, for
a range of industrial purposes, including the potidm of medicines. The turnover
of the economic sectors in question is now enormdlesdo not know at present
which species or genes will prove useful in theifet but with every species lost we
are losing for ever an opportunity to draw on nelturich variety and, with it, a
potential resource.

Aesthetic valueare also important. Access to a varied naturarenment is a basic
human need. The aesthetic side of biodiversitpigust a matter of being able to
enjoy the beauty of exotic places, but has to db fair deeper-seated needs and
functions. In many cases, this aesthetic dimeraism provides the basis for
economic sectors such as tourism and recreatimn example, the scenic beauty of
mountain regions is the vergison d'étreof much of the tourism which such areas
attract.

Maintaining biological diversity is also athical question. Many of us would
probably feel a sense of shame if species whicla auwegural feature of Sweden's
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countryside were to disappear as a result of huantinities. We would have failed
to pass on to our descendants something entrusteslliy earlier generations.

2.2 What has Sweden undertaken to do?

The following have been our points of departurthmelaboration of this action
plan:

[BOX:]

Sweden has undertaken to maintain biologicalrdityein the long term.

We have also undertaken to restore biodivensitertain cases.
Biodiversity is in itself a dynamic phenomenon.

The concept of biodiversity includes ecologicaddtions and processes.

In practice, our concern must be to maintairbégc conditionsor
biodiversity.

The situation from which we must proceed is dnecosystems disturbed to a
greater or lesser degree by human activities.

Ecosystems and habitats will continue to be &b various ways by
human activities. However, the undertakings we haade mean that any
losses must be compensated for over time. Activesomes must be
undertaken to compensate for irreversible lossémbitats and populations.
The emphasis should be on the ecosystem andhhkgviél -- the parts
combine to make a whole. At the species level,thebriented action must
predominate.

Red-listed species are important both in theim aght and as indicators of
environmental conditions.

Ex situconservation is only a complementiricsitu conservation.

Sweden has a responsibility for “its own' biodsitg, even if the same
components of diversity exist in other countries.

[END OF BOX]

Sweden's national undertaking -- to maintain biedsity in the long term

The conservation of biological diversity and thetainable use of its components
are two parallel, fundamental objectives of the @mtion. “Sustainable use' is
defined in the Convention as "the use of componafitglogical diversity in a way
and at a rate that does not lead to the long-tewtire of biological diversity,
thereby maintaining its potential to meet the nesubsaspirations of present and
future generations'. These two aims combined nmeisaken to mean that it is
necessary tmaintain biodiversity in the long terrim other words, over the long
term there should be no loss of diversity. The mesiance of biological diversity can
be said to be an indicator (though not the only) @fi@ sustainable state of the
natural environment, in the sense that its compisre® not being used in ways
which -- combined with other human influences véa decisive adverse effect on
ecological systems and their productivity. The gétion we have entered into by
signing the Convention defines a framework or liagtregards how far we can
permit ourselves to impinge on the environment@mdonditions for species other
than our own.

Error! Unknown switch araument.



The Convention also includes provisions on rehiitig and restoring degraded
ecosystems and on promoting the recovery of thmedtspecies (Article 8(f)). This
clause makes it clear that parties to the Conventimertake not only to maintain
existing biodiversity on a long-term basis, bubaisrestore biodiversityvhere this
is judged necessary in order to achieve the obgbf the Convention. This may
be relevant at the species level, e.g. measunestore populations of threatened
species, but it may also be necessary in relatigiehetic variation, e.g. action to
support impoverished natural populations of salnhothe “ordinary' countryside, it
may be a matter of rehabilitating farming area$ wipredominance of very large
fields or the forest landscapes created by pastdiescof clear felling. Sweden has
thus pledged both to preserve existing biologicatsity in the long term and to
restore certain aspects of its diversity.

What does this actually mean in more tangible tdfomS$weden, for its counties and
municipalities, and for its different sectors andustries? Biological diversity is, by
its very nature, dynamic. It changes over time, aiticalways do so. The
undertakings Sweden has made can hardly be takeeda that every component of
biodiversity -- every gene, species or habitahewd be preserved and maintained
exactly where it is to be found todayhat would simply not be possible, bearing in
mind changes in climate and the impact of humaivities such as farming, forestry
and other forms of land and water use on habidst and animal communities etc.
Nor would it be desirable or appropriate from assmation point of view. Nature is
and must be dynamic. A general attempt to “freepelrticular state would be
misguided.

Habitats and ecosystems will be affected in a tyaoéways by human activities.
The fundamental obligation we have assumed is iataia biological diversity in
Sweden, in the landscape as a whole, over timeng-term, overall loss would be
unacceptable, since it would mean that we haddademeet this obligation. Any
losses of habitats, substrates, plant and aninmhamities etc. which do occur
therefore have to be compensated for in one wayother. The loss of one old
natural forest, for example, must eventually be engolod by allowing natural
forests to develop in other places, so that thelitions for biodiversity which such
forests represent are maintained in the forestslkeaque in the longer term. Should
one site on which a particular plant species grosvdestroyed, it must -- if
necessary -- be compensated for in the long ruthata viable population of the
species concerned is able to survive. Long-termpemsatory provision of this kind
-- making good the losses which occur and whichaegihtinue to occur in various
parts of the landscape -- is fundamental to achgethe aim of maintaining
biodiversity. It is not altogether easy to descibeletermine how this should be
done in practice, but if it is to be possible wd weed to formulate monitorable
objectives for the most important variables on WwHi®logical diversity depends
and gain acceptance for action to attain them3seéor further discussion).

Holistic approach to biodiversity

Biological diversity, as defined in the Conventiatgo includes the “ecological
complexes of which [living organisms] are part'eflnctions and processegich
operate within ecosystems are fundamental in thigext. They are often essential
to maintaining biodiversity and should be regarde@é component part of it. Such
processes include interactions between speciesjga@ms and ecosystems such as
pollination, dispersal, migration, genetic exchaate Processes fundamental to
ensuring the proper functioning of ecosystems thelphotosynthesis, nutrient
cycling, soil formation, and the oxygen and carbgcles in soil and water. Other
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processes may be importanicireating habitatsfor example forest fires, natural
flows of water, including flooding, and wood thatléft to age, die and decompose
in situ over a long period of time. Haymaking and live&tgcazing are examples of
man-made disturbances (or “disturbance regimeg'gtie decisive to the
biodiversity associated with meadows and pastures.

Increasing importance is being attached to theabl@odiversity in maintaining
functioning ecosystems. With the knowledge curseatiailable, no one can say
what consequences a general depletion of divesdlitgntail for the way ecosystems
work. In view of this, our basic approach to bictisity should béolistic -- an
approach which also takes functions and processesiccount.

Efforts to maintain biodiversity should focus oe #tosystem and habitat level

Species are associated with different ecosystemasif éheir genetic variation is to
be preserved, it is essential to maintain viableutetions and properly working
ecosystem processes and functions. “The partsdualitin a whole.' A given
ecosystem type (e.g. dry, sandy grassland), afgpplznt and animal community
(e.g. a grass heath) and the habitat of an indaligipecies (e.g. a site where hairy
milk-vetch Oxytropis pilos@ grows) form part of a whole, in this case a ealiion
system in a village with a history of farming.

Theemphasisn our endeavour to maintain biodiversity shoutddm the ecosystem
level, but measures at the species and genetils lake also necessary. At the
species level, the main focus should be on thethislof the species concerned,
which means that action will be concentrated otageparticularly interesting and
valuable habitats and ecosystem tyj@gextain specieshowever, require
species-oriented measures, alongside the protetiommanagement of their
habitats. Genetic variation also needs to be predeil his must be achieved by
maintaining viable populations of species withisittnatural ranges.

Usually a matter of maintaining basic conditions itiodiversity

The action that needs to be taken is rarely diyexthnected with theomponents of
biological diversity as suchin practice, our concern must often be to maintagn
basic conditiongor biodiversity. It may be a question of ensurihgt farmland
habitats continue to be managed in appropriate veafeguarding old or
coarse-stemmed trees or preserving a certain pfopaf deciduous woodland in
the forest landscape, or maintaining a chemicalgmgical environment in which
species and ecosystems can survive. This is a ptagapproach, based on our
knowledge of factors that are important, and inesaeses crucial, in maintaining
biodiversity. For practical and financial reasahg not generally possible to
measure or monitdsiodiversity itself- the amount of variation present in terms of
genes, species or ecosystems.

Overall situation of red-listed species an impottandicator
Generally speaking, our knowledge base is bestlojese at the species level,
especially in relation to higher animal and plgrgaes. Since Linnaeus's day, we

have given species names, assigned them to grioupstigated which of them are
related and so on. We know most of all, perhapsubertain groups of species
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which are included in Red Data Books or Red List®n if our understanding of
such species is far from complete. Red-listed (Rath Book) species (which in
Sweden includes endangered, vulnerable, rare and-demanding' species) have
attracted a particularly high level of attentiom.plublic debate, there has sometimes
even been a tendency to reduce the concept ofveiitly to the question of these
species' survival.

Red-listed species are obviously of value in tbein right, but they are important
above all asndicators of the overall situation in differentasystems and within
different groups of organism¥he overall picture as regards theeats to and
habitat requirements dhese species provides a valuable basis for ditieign
priorities, even if the Red Lists as such cannatded for this purpose. Inclusion in
such a list indicates that the species concernigdavery serious situation,
especially if it is assigned to the Endangered uingrable category. However, while
these Red Lists do provide useful background datari analysis of the threats and
problems involved, the species included in themrmatenecessarily the most
important concern from the viewpoint of biodiveydiafter all, the majority of
species in Sweden are not red-listed).

Our starting-point is ecosystems disturbed to atgeor lesser degree by human
activities

For better or for worse, the great majority of gstems in Sweden -- and hence the
situation as regards biological diversity -- ariuenced by human beings. In other
words, our principal line of attack is not to séelpreserve undisturbed ecosystems
(although relatively undisturbed ecosystems arendafnportant for certain
components of biodiversity). Often, what we needdas to imitate disturbance
regimes which, because of human interference witisystems, no longer occur
naturally, or to safeguard and maintain habitatElware a product of human
activities. The latter approach is particularlyrgiigant in the agricultural landscape,
where biodiversity has to be seen in the contekiisibrical changes in farming
practices.

It is thus necessary to piece together a pictuteetructure of each ecosystem and
its degree of anthropogenic disturbance. Althoughtervesting of biological
resources must always be geared to the carryirgcigiof the ecosystems involved
and the natural disturbance regimes shaping thémiypvthat framework there is a
great deal of room for manoeuvre.

In situ conservatiorshould be the primary approach to preserving bergity. Ex
situ methods should be regarded as a complement, tedzeanly whetin situ
measures are impossible or insufficient (in linéhwirticle 9 of the Convention).
One consequence of this is that conserving exigtiodiversityin situ must take
priority over efforts to restore the same typesdivérsity. For example, within a
given geographical region, the preservation of iaimg wetlands should take
precedence over the creation of new ones.

Sweden's undertaking in international perspective
The states that have ratified the Convention hdegged primarily to maintain
biological diversity within their own borders. Hover, ecosystems, populations etc.

do not fit neatly within national frontiers, butterd and interact across them.
Species found in Sweden also occur in many neigfifiggountries. Some species
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migrate and spend part of the year in other arédeeavorld, while others use
Sweden only as a stopping-off point on their migrsg from one country to another.

The fact that a large proportion of “our' biodivgrsof “our' species, ecosystems and
genetic variation, can also be found in other coesidoes not free us here in
Sweden from the responsibility we have within ownderritory. International
cooperation to solve different problems is of ceursportant (see 5.10). However,
to argue that Sweden does not need to take actiprotect a certain species or
preserve a particular ecosystem, on the groundsttbaame species or ecosystem
also exists in other countries, would be at oddh thie commitments entered into
under the Convention. What is more, when it corogghetic variationwe know
relatively little about the situation in Sweden afmbut whether Swedish populations
of particular species have a genetic make-up distiom -- or similar to --
populations of the same species in neighbouringtries.

Every state has a fundamental responsibility ®ooivn biodiversity. Faced with
having to decide priorities, as will always be resegy in practice, there will
sometimes be a case for making that decision ergpective that goes beyond the
borders of our own country. Such decisions on figs must not, though, result in
us here in Sweden abdicating our responsibilityhitats, species or genetic
variation which undeniably form part of “our" bigloal diversity.

2.3  Principles for the conservation and sustainablese of biodiversity

Losses of biodiversity are often the result ofwlays in which we use biological
resources. A fundamental cause of the losses #vat éiccurred in recent centuries is
perhaps the fact that we have permitted these res®to be exploited with our own
short-term benefits in mind, together with a la€lability to make the changes and
adjustments needed in the longer term.

Generally speaking, use of biological resources@psrcussions for biodiversity, in
the shape of modification or even destruction dififads, overexploitation of certain
species, or other changes to ecosystems whictt iesn impoverishment or loss of
biological diversity. Another important factor ini$ connection is our use of land
and water in a broad sense. We rarely analyse hdeeigion concerning the
utilization of biological resources, land or watéll affect diversity before the
decision has been taken. And assessments of thedom cost to society of possible
losses of biodiversity are even less common.

Up to now, efforts to conserve biological diverdigve largely been based on the
traditional approach of trying to solve, or at leateviate, problems relating to
reductions or losses of diversity after they haigea. One example of this is the
setting up of reserves and similar, often last-t@nmoeasures to rescue sites
considered irreplaceable. Another is new legistetioned at halting already
well-advanced processes that are detrimental @iv@osity, such as wetland
drainage. A third example is action to conservedtened species whose
populations are already heavily depleted.

As a result, there has been a steadily increased for action by the authorities,
while the problems have continued to pile up. Tib tiés trend, certain important
principles need to be more widely applied than theye been up to now,
particularly in connection with decisions on the wé natural resources, including
land and water.
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Our society will only be able to achieve and sustheé environmental policy aim of
conserving biodiversity if the principles describdelow come to pervade its
different sectors and decision-making processand-in particular, those sectors
which make continuous use of biological resourcebtaus influence the basic
conditions for biodiversity.

Some important general principles

This section describes an approach which shoultppéed on every occasion when
a decision is to be taken which may be expectéve a significant impact on
biological diversity. It is primarily applicable itontexts where there is a risk of
biodiversity being adversely affected by a spedificnan project or activity.
However, in the case of farmland habitats dependemippropriate management, for
example, the emphasis will be different: here,ghimary need will be to maintain
the farming practices required.

The principles set out below should be consideretagpplied in a hierarchical
order, taking account first of (a), then of (b) awdon. The fundamental aim should
be careful decision makindecisions should be based on as good, broadaltas
body of data as possible, with a view to ensurirag tlecisions with a detrimental
impact on biodiversity are averted at an earlyestdg a general rule, the principle
of prevention and the precautionary principle stidag applied first and foremost,
S0 as to avoid situations in which financial congaion or restorative measures
become necessary. In the long run, consistentfubésapproach should reduce the
need for public-sector intervention to conservellviersity.

a) Theprinciple of preventioinvolves seeking to avoid any action which entdis
risk of a loss of biological diversity. The basimanust always be to prevent any
reduction or loss of diversity, i.e. to ensure thabssible such losses never occur or
that they are at least kept to a minimum in eadividual case. This should be
achieved by encouraging ecologically sound actisiind hence sustainable use of
biological resources in the sector of society comeg. The idea of preventing loss

of biodiversity by developing sustainable patteshase is expressed in the preamble
to the Convention and also in Articles 1 (objectivés(b) (on integration into

sectoral plans etc.) and 10 (on sustainable useroponents of biological diversity).

Anticipating and preventing problems is also ofagrienportance in ensuring the
cost-effective use of public resources. As a ritifis,considerably cheaper to
maintain biodiversity while it still exists than ty to recreate it, e.g. by restoring
habitats or even creating new ones.

b) Theprecautionary principleneans that, if there is insufficient scientifiagdance
to assess how a given course of action will afféodiversity, we should refrain
from taking that action. This principle should lppked as a matter of course. One
way of achieving this is to ensure that it becomésr commoner practice than has
been the case up to now to undertake environmienpect assessmentsIAs)

which shed light on how particular projects wilfeadt biodiversity. The Convention
includes an article (Article 14) dealing speciflgatith EIA.

There have hitherto been considerable shortconintye way the precautionary
principle has been applied. Decisions are ofteanialespite a lack of sufficient
knowledge or basic data concerning the biologibaracteristics of the area in
danger of being disturbed or developed. Littleriewn about how species and
populations are affected by different methods ahfag or forestry, for example.
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What is more, there are large gaps in our undedstgrof how the functioning of
ecosystems is affected by the increasingly monatsmbaracter and depleted
biodiversity of the “ordinary' forest and agricuétblandscape.

c¢) Theprinciple of substitutiomeans that methods or substances which could result
in a loss or impoverishment of biological diversityould be replaced with others

that are less harmful or disruptive. This princiiglevell established in the area of
pollution control, and should also apply in the senvation of biodiversity. A

method of land use, for example, which is knowhaom biodiversity should be
replaced with another method that is less damagiggmore in keeping with the aim
of sustainable use.

d) Theprinciple of relocatiorsays that activities which could adversely affect
biodiversity in one area should be resited in avdzere they are expected to have
less detrimental effects. Instead of developingresiive area, another, less valuable
site should be chosen.

In addition, there are a number of principles #ratused primarily to reduce
pollutant emissions to air and water, suctest available technology, best available
policy instrumentsind thepolluter-pays principle (PPP).

The principles described here have been elaboeatddaid down in various

contexts, including in a number of Swedish envirental policy bills and also in
several international documents. Principles coningrhow biodiversity should be
taken into account in different sectors of socaty also set out in the Government's
Strategy for Biological DiversityThe above account develops further on and defines
more precisely the substance of the latter docurdegéneral proposal concerning
when, how and by whom these principles should ipdiegwill be found in chapter

5.

Apart from these various principles, mention shdagdmade of the existing
regulations orinancial compensatiofor encroachments on nature conservation
interests. The Nature Conservation Act, for examplakes provision for the
payment of compensation in conjunction with adggtintruding on nature reserves
(Section 12). There is also a rule concerning carsation for encroachments on the
interests of nature conservation in conjunctiomwig¢cisions to permit building
development, quarrying or other operations (Sect®n So far, however, limited
use has been made of these provisions.

The rules referred to should be applied more witley has hitherto been the case.
The basic approach should always be to attemptsimg foremost to avoid damage
or other adverse effects by applying the princgdlprevention, the precautionary
principle and the principle of relocation. Our effoto maintain biological diversity
must focus primarily on conserving and caring fxiseng components of diversity,
on preserving and maintaining natural assets wiheneexist today (‘maintenance is
cheaper than rebuilding’). The question of comptiosés also touched on in the
action plan drawn up by the National Board of HogsBuilding and Planning,
which includes proposals on “compensatory habitats'

2.4 How should the conservation of biodiversity berganized?

[BOX:]
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Draw up assessment criteria for biological diigrs

Identify variables of particular importance foodiversity.

Define objectives relating to these variablesgpess towards which can be
assessed (i.e. quantified objectives).

Design strategies and packages of measuresitvacthe objectives set.
Design a system, including appropriate methodeedsurement, to monitor
the state of the environment (in relation to thgotives).

These variables and objectives can then guida®ts they undertake the
essential task of elaborating goals and measuresffgrent geographical
levels).

[END OF BOX]

Biological diversity is often regarded as an imjsecntity which cannot be
translated into tangible environmental protectiad planning activities. It is very
important to make the concept of biodiversity ogierel, i.e. capable of being
handled in an objective--action--monitoring proc&slow, we describe a model
that can be used to this end. It involves a cedairee osimplification

biodiversity has to be broken down and handledystes by ecosystem, important
assumptions have to be made, and so on. It sheusttessed that this model can be
used both in nature conservation and in other aasvironmental protection.

One of the basic tasks to be performed is the eddion ofassessment criterifor
different ecosystems and/or media, that is to atgria to guide our interpretation
of data on the state of the environment, collefde@&xample through monitoring
programmes. Assessment criteria are also impoaaatbasis for defining
environmental quality objectives and for carrying environmental impact
assessments. The Environmental Protection Agenmyrigntly drawing up
assessment criteria for soils (in agricultural &orést areas), marine and coastal
waters, groundwaters, and surface fresh watersh¢lcase of the latter, however,
criteria for assessing water quality already exBince the elaboration of assessment
criteria is a long-term venture, it has been nearys® formulate objectives and
courses of action in parallel with this work.

In the present action plan, we have adopted theviolg approach. The first step is
to attempt tanalyse what variables (or factors) are importastkasic conditions

for biological diversity By “variables', we mean phenomena in the natural
environment which can be quantified in some wale(National Board of Forestry's
action plan uses the term ‘limiting factors'.) Télysis is undertaken on an
ecosystem-by-ecosystem basis, looking at each efi&mis major ecosystems in turn
(forests, farmland, marine etc.). The resultattdfs/ariables should not be regarded
as complete or definitive; we know far too littlecat the factors crucial to
maintaining biodiversity. As in environment proieatand conservation work
generally, we have proceeded on the basis of tbe/lkdge currently available. Our
lists of important variables will have to be reassel and adjusted as new findings
emerge. Nevertheless, we consider it necessadettify the most important
variables, in order to be able to go on to thinkwdobjectives and the action needed
to achieve them.

The second step is to try define objectiveeelating to these variablegrogress
towards which can be monitore8uch objectives are crucial if we wish to be dble
ascertain in the long term whether the situatiamjzroving or deteriorating as
regards biological diversity. In certain cases,rd®iltant goals have assumed the
form of environmental quality objectives, in otleaises “action objectives' or “load
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objectives' (see 3.5 for further discussion). Trgesas, especially those concerning
environmental quality, are intended to guide ottetties and individuals in their
efforts to promote biodiversity, i.e. specific st local authorities and individual
companies, farmers etc. The process of elaborabijertives must continue at other
geographical levels and in individual sectors;deery county, municipality, forest
holding, farm and so on. In that context, goalstrbesnodified to take account of
local conditionsin the area concerned. Moving down to the levehefindividual

site, for example a pasture, any agreement on pagrfer environmentally sensitive
management will need to include measurable qualifgctives.

The third step is tdesign strategies and proposals for individual mees and
action programmeso help achieve the objectives set and the defiezls of
environmental quality. It will be very difficult toecommend courses of action if we
do not know broadly what goals we are seeking hiewe. Measures and action
programmes, like objectives, need to be elabonat¢dnly by the Environmental
Protection Agency and the other national autharitencerned, but also by a wide
range of other bodies and individuals: farmersfanelst owners (e.g. in conjunction
with farmland management agreements or forestnynata), county authorities,
municipalities and so on.

The fourth step involvedesigning a monitoring systetm keep track of the state of
the natural environment in relation to the varightientified and the objectives set
on the basis of them. The main core of this syssemade up of the sum-total of the
country'senvironmental monitoring programmashich, using established methods,
keep a regular check on the state of the envirohmérether it be a matter of the pH
of an individual lake, the extent to which pastlaed is being used for grazing, or
the number of old deciduous trees in the conifeforest landscape. The resultant
data obviously need to be interpreted and analysgkigh is where the assessment
criteria come in. Statistics of various kinds amether important source of data in
this context. Measurable objectives are a vitahelet in monitoring progress.

Another aspect of monitoring concerns tievelopment of methods of measurement
which provide a true picture of the state of theimmment and which are also
practlcable and affordable. Some of the basic ¢queshere are
What should we be measuring (what variables/atdis)?
How should we measure them (by what methods)?
How should we interpret and assess the data peddi@ssessment
criteria/interpretative framework)?
Biological diversity
Weak link
Basic conditions
for biodiversity
= measurable variables
Objective

Action

Monitoring
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Fig. 1. Simplified outline of the process. The kajables chosen as the focus of
objectives and actions need to be verified, i.must be ascertained that, taken
together, they genuinely reflect the conditiong Hra of importance in maintaining
biodiversity.

The process described will be a continuing ongtirch our knowledge base is
enlarged at the same time as the assumptions veerhade are verified and, where
necessary, objectives and measures are reappaasidetijusted. It cannot be
undertaken one step at a time, as we would pertraer; we will have to work on
all the component elements at the same time. A goeakure of humility is called
for in the face of the complex issues and challsrigeolved in conserving
biodiversity.

In parallel with our work on these various elemetiiere must be an ongoing effort
to add to our stock of knowledge, by means of itweas, mapping, research etc.
What components of biological diversity are pregedty, where are the most
valuable sites, are there patterns in the disiobutf biodiversity -- these are some
of the questions which we shall need more knowlé¢dd® able to answer.

What should be the geographical scale -- and botieda- of our efforts to conserve
biodiversity?

[BOX:]

Activities to promote biodiversity should primgrbe linked to existing
administrative structures (counties and municijga)t while also seeking to
take account of nature's own boundaries, e.g. alageographical regions.

The parts (municipalities and counties) combinméke a whole (Sweden).
Every municipality and county should reflect onatsn share of the
responsibility for maintaining biodiversity, its mgocus of attention being
the diversity existing within its own boundaries.

[END OF BOX]

Apart from the work that has to be done at theomati level, which is the primary
focus of this action plan, goals and measuresradsd to be formulated and
implemented at lower geographical levéler practical reasons, it makes sense for
this process to be linked largely to existing adstiative unitssuch as counties and
municipalities. This makes it possible to use thmiaistrative structures and
regulatory frameworks that are already in plakfar as possibjehowever, the task
of defining measurable objectives should be un#ertan relation to natural
distribution ranges, geographical regions or pagia. One problem, however, is
that to a large extent we lack the knowledge artd deeded to make consistent use
of “nature's own boundaries' as the basis for ftatimg objectives. County and
municipal authorities and others should coorditlaér activities relating to
particular habitat types, populations etc. acrassiaistrative boundaries.

In practice, then, a twofold approach will be aalfer, with the main emphasis on
existing administrative boundaries. The drawbaokslved are clear: it is not
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particularly scientific to define objectives andasares in relation to such
boundaries. Nonetheless, the practical advantagesigh the disadvantages:
objectives can best be elaborated and action rffestigely implemented at the
county and municipal levels. At the same time, i$fto develop new knowledge
and to further refine goals must take account tinahgeographical regions,
distribution ranges etc.

Our choice of the geographical scale on which terae will depend very much on
how ambitious we wish to be when it comes to cornsgrbiological diversity. The
undertaking to implement the Convention was adudjtenade bySwedenthrough
its Government and Parliament, and not by individanicipalities or enterprises.
Nevertheless, it is essential for a variety of leedind individuals -- both in central
and local government and in the private sectas beicome involved in the process
of maintaining biodiversity. Sweden consists of $hen of its geographical parts --
and of all the different bodies and individuald®found there. An additional factor
with a bearing on the appropriate geographicaksofbur efforts is the need to
ensure that ordinary citizens have access to hicdbdiversity in the vicinity of
where they live, given the significance of biodsigr in terms of recreation,
information and education.

If the Convention is to be successfully implemerdaad applied in Swedeit,must

to a large extent be put into effect at the loeakl (this, incidentally, is a
cornerstone oAgenda 2L Obviously, there needs to be cooperation and
consultation across municipal and county boundaweéh a view to linking
objectives and courses of action as closely asigess natural geographical
regions, catchment areas and distribution rangegxample. It is also necessary to
consider questions of cost-effectiveness when dgng what action is to be taken.
The aim should be tink action on biodiversity to the work already hgidone at

the county and municipal levelBhe authorities concerned have a key part to iplay
promoting a good environment, whether it be a matti¢he county administrative
boards' regional environmental strategies (STRANRB,enlarged nature
conservation role of the county forestry boardsot,least, the work on local
Agenda 21s being undertaken by municipal authsr{gee 5.9). The latter work
alone is an important reason for coupling the psead elaborating goals and
measures to the municipal as well as the coungl.lev

The basic approach should be that every municypafiti county should reflect on
its own share of the responsibility for maintainhbigdiversity. In this connection,
each municipality has a responsibility for the bigical diversity that exists in its
own area.

Involvement essential

A great deal of work is now being done to safeguard promote biodiversity,
especially in the forest sector. A similar levelcoimmitment can hopefully be
expected before long within the agricultural comitwurAn important aim here is to
secure thactive involvementf those sectors which have a key part to plapim
context. It is in other words vital to involve faens, forest owners, reindeer herders,
fishermen and many other important groups in ageeof change which has already
begun in many quarters, but which needs to be lereediand intensified.
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CHAPTER 3
3. Objectives for the conservation and sustainablase of biological diversity

3.1  The Environmental Protection Agency's role inhe formulation of
environmental objectives

For a number of years now, one of the functionhefEnvironmental Protection
Agency has been to elaborate objectives in the@reavironmental protection.
This responsibility is laid down in several Goveemhbills in the environmental
sphere and also in the directions on the use abgpiations (egleringsbrey issued
to the Agency by the Government. In its work iratin to sectoral agencies and
regional and local authorities, the Agency is teale particular attention to goals,
guidance, coordination and assessment relatingwioommental protection. This
also applies, of course, in relation to the coreiiom and sustainable use of
biodiversity.

An entire chapter of the Governmer8sategy for Biological Diversitis devoted to
the need for a continuing effort to elaborate mestsle objectives concerning nature
conservation. Th8trategystates that the overall environmental objectives
established by Parliament should be developedrandlated into measurable goals,
to enable action to safeguard the environment tevaduated. Broader objectives
should be broken down into elements that can béeimgnted in practice in different
sectors of society and at the regional and local¢e The development of
measurable goals is described as fundamental tortipeer discharge of the
environmental authorities' responsibility for supsion and assessment in the
environmental sphere in relation to the rest ofedgc

[BOX:]

Basic criteria defining measurable objectives &ost in the Government Bill
Strategy for Biological Diversi)y

“Objectives should be relevant and must resultgerauine improvement in the
situation. They must also be quantifiable and aefim time and space. They must
allow scope for an ordering of priorities amondetiént protective measures and
methods of use.’

[END OF BOX]

3.2 Different types of objective concerning biologal diversity

Environmental objectives can assume several diffdems. In general, they can be
said to express a desired state of or a desirett ieshe natural environment. This
section presents and defines the types of objettiateare used in the present action
plan, which employs the same conceptual apparattieeaEnvironmental Protection
Agency's earlier action programiBé&ategy for Sustainable Development --
Proposals for a Swedish Programnigasically, four different kinds of objectives are
involved.

[BOX:]

Error! Unknown switch araument.



Different types of environmental objective

Overall environmental objectivestate in general terms what environmental
situation is desirable in different ecosystemsieeal from the viewpoint of
human health.

Environmental quality objectivesxpress the environmental quality (state of
the environment) that is to be achieved by a gp@int in time. A quality
objective is defined in terms of one or more mealsier biological, chemical
or physical properties of the environment, anddatés what their “value' or
status should be.

Objectives concerning pollutant loads or physigigturbance ("load
objectives'express the maximum input of a pollutant or the imam
physical disturbance that can be accepted if oenaironmental objectives
and quality objectives are to be achieved.

Action objectivegxpress the result (e.g. a certain reduction liphsu
emissions, a particular state of management, angivetected area) which a
set of measures are to achieve within a given dexfdime.

[END OF BOX]

Overall environmental objectives

state in general terms what environmental situasatesirable in different
ecosystems/areas and from the viewpoint of humahthé hese goals are usually
laid down by Parliament and the Government, and flrasuppose an assessment
from the point of view of environmental policy. Awerall environmental objective
is generally long-term and does not incorporatrget date. The overall
environmental objectives decided on at the politieeel which are of relevance to
the maintenance of biodiversity are presentedemtixt section (3.3).

Environmental quality objectives

express what environmental quality or state ofetiméronment is to be achieved or
maintained. The expression “environmental quatigans a state of the environment
described in terms of, for example, levels of palfits (chemical and/or physical
conditions), the existence of viable populationspgcies, or the area of habitats of a
particular kind. The variables chosen should preddasis for assessing the state of
the environment with regard to biological diversinvironmental quality objectives
relevant to biodiversity can thus refer to variahielating either tbiological
conditionsas such or tbasic conditions for the biological componentshef t
environmen{chemical and/or physical variables, substrate3.at¢hat these goals
have in common is that they express a state cglkgonment in terms of certain
properties of ecosystems, e.g. the amount of deadl wresent, the area of
well-managed habitat types and plant communitig¢leragricultural landscape, or
the size and range of populatioffiey must be formulated in such a way that it is
possible to assess progress towards achieving thestherefore desirable to set a
date by which they are to be attained.

An environmental quality objective is defined imnts of one or more measurable
properties of the environment -- biological, cheahiar physical -- and indicates
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what the “values' of these properties should bmait be expressed in numerical or
descriptive terms. To be operational and easilysteded into action objectives, an
environmental quality objective should be quaritigatOne possibility is to define
such an objective with reference to a range ofeal®bjectives of this type are
usually laid down by the Environmental ProtectiogeAcy and implemented at the
regional level in county administrative boards'iemwment protection programmes
or regional environmental strategies (STRAM). Thepstitute one of the prior
conditions for achieving overall environmental gpale. they aréaid down with
reference to a desirable state of the environment

Long-term environmental quality objectives are dedi in the light of existing
knowledge about environmental impacts and thus haegentific basisinterim
goals regarding environmental quality incorporatessessment of the feasibility of
achieving the ultimate objective by a certain date] take account of other public
policy aims; the time-scales of interim goals skdug such that the possibility of
achieving the long-term objective is not put ingacdy. Environmental quality
objectives are addressed to all the bodies anglithdils expected to play a part in
achieving and maintaining them, including munidified, sectoral agencies,
businesses etc. They need to be translated intldbjectives and/or action
objectives (within sectors, often sectoral and af)enal objectives), which will in
turn guide environmental protection efforts witkie sectors concerned.

Objectives concerning critical loads or physicadtdirbance

express thenaximum input of a pollutant or the maximum physicsturbance that
can be accepted if overall environmental objecteaed quality objectives are to be
achieved Quantitative critical loads or levels of physiditurbance are calculated
by researchers and related objectives are oftguogeal by the Environmental
Protection Agency. It is important for there todknk between these goals and
environmental quality objectives. Values may foamwple be stated in terms of the
total load or the load per unit of time. Load olijees relevant to biodiversity often
relate to pollutants. For example: Atmospheric a#m of sulphur and nitrogen in
southern Sweden should not exceed 300 kg Sykrand 500 kg N/kfyr.

Action objectives

express theesult(e.g. a given protected area, a particular stateamagement of a
pasture, a certain reduction in sulphur emissiamggh a set of measures are to
achievewithin a given period of time. Action objectivesating to the
Environmental Protection Agency's sphere of resipditg are proposed by the
Agency and adopted either at the political levebpthe Agency itself. As with
other goals, it should be possible to assess pgsgosvards meeting these
objectives, which means that they need to be faatedlin unambiguous and
measurable terms, e.g. including a date by whiek &ére to be achieved. Obviously,
they should always contribute to the attainmergrofironmental quality and overall
environmental objectives.

Where sufficient knowledge is available, actionesiijves should be set in the light
of the relevant goals concerning environmentaliguahd maximum loads. In many
cases, however, there are considerable gaps knowledge, making it impossible
to quantify quality and load objectives. In suckes action objectives have to be
defined on the basis of the precautionary princiSiace many overall goals and
environmental quality objectives will take a lomgeé to attain, it is often necessary
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to lay down action objectives to be achieved iresalvstages (gradually bringing us
closer to the overall and/or quality objectived thave been set). Where it is
difficult to specify environmental quality objecés, for example owing to
insufficient knowledge, we must confine ourselvasthe time being to formulating
action objectives (leading in the direction of theerall environmental objectives).

Here are a few examples of action objectives: Hyyear 2005, x hectares of mires
included in the Mire Protection Plan should be gafeded under the Nature
Conservation Act.' Relating to pollution: "Swedentphur emissions should be
reduced by 80 % between 1980 and 2000' (an obgebtiged on critical loads and
deposition and emission data). "Pesticide uselie toalved by the year 1996' (an
application of the precautionary principle). In amagement agreement relating to
an unimproved pasture, it may be necessary toeléfig action objective as follows:
"By the autumn at the end of the period, the gmpiressure should have been
sufficient to ensure that all grassland is wellzgh The quantity of vegetation
remaining should be limited on all land. The averhgight of remaining stems on
dry to normally moist soil should be a maximum afix' etc.

In addition to the above categories of objectigestoral, county and municipal
authorities often use other terms, such as secfeaining, result and operational
objectives. The last two of these often have alasimieaning to action objectives.

3.3  Overall objectives adopted by Parliament and th Government

In this section we present the environmental objest laid down at the political
level, which can be considered relevant to maintgibiological diversity. Our
overview makes no claim to be exhaustive: it iseasy to decide which goals are of
relevance to biodiversity. Objectives concerningssion reductions, for example,
have some impact on biodiversity, at least in dmglterm. No more than a handful
of these are included below. The broader objectivesented here form the basis for
the more specific goals set out in section 3.5.

It is not always possible to distinguish betweealg@and guiding principles. Except
where otherwise indicated, the statements presemeethterpreted asbjectivesor
environmental protection activities. Our survepased in principle on quotations
from a number of Government bills.

Government Bill 1990/91:90: "A Living Environment'

[BOX:]

The four overall objectives of Sweden's environrakpblicy are
to protect human health,
to conserve biological diversity,
to manage natural resources so as to ensuresttst@inable use, and
to protect natural and cultural landscapes.

[END OF BOX]

Other objectives set out i Living Environmenivhich are of relevance to
biodiversity are as follows:
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Biological diversity and genetic variation shoblel safeguarded. Plant and
animal communities should be maintained so as ablerviable populations
of plant and animal species occurring naturallweden to survive in
natural surroundings. Viable, balanced populatmfrspecies occurring in sea
areas and inland waters should be maintained.

Land and water should be used in ways which erahbleh variety of
landscape types, habitats and species to be nradtand viable populations
of naturally occurring species to be preserved.

Renewable resources should be used within thesframk defined by
ecosystem productivity. The use of non-renewaltdeurces should, to an
even greater degree than at present, be charaddnyzresponsible
management.

The introduction of non-native species and gea#lyienodified organisms
should only be undertaken with considerable radtad subject to adequate
controls, so as not to jeopardize the conditiogsiired by native flora and
fauna.

In the long term, persistent organic and enviramaléy harmful substances
should not occur in the environment. Emissionseskistent organic and
other toxic pollutants should by the turn of thetoey be reduced to levels
which will not damage the environment. The uservinmentally harmful
substances should be substantially reduced.

Emissions of mercury, cadmium and lead shoulcedeced by 70 % between
1985 and 1995. Emissions of other important metadsild be halved over
the same period.

Waterborne discharges of nitrogen from human gietsvshould be halved
between 1985 and 1995.

Emissions of sulphur should be reduced by 80 %théyear 2000, compared
with 1980 levels. Emissions of nitrogen dioxide @ddbe reduced by 30 %
by 1995, compared with 1980 levels.

Basic approaches and principles in “A Living Enuiment’

¢

Overall aims in the area of nature conservatienambe achieved by greater
consideration of conservation needs, ecologicaliynger activities in
different sectors of society, and species and abbinservation measures
under the Nature Conservation Act.

Broader nature conservation objectives shoulddrestated into measurable
quality objectives.

Greater sectoral responsibility and greater deakration should be
encouraged, in order to secure broad support faramental protection
and conservation efforts.

The polluter-pays principle applies to privateiuduals as well as to
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companies and authorities, and encompasses allespbiactivity.

Government Bill 1993/94:30: "Strategy for BiologichDiversity"

This bill sets out approaches and guiding prinagleecifically relating to the
maintenance of biodiversity in Sweden.

¢

The fundamental principle is that environmentgeotives are to be accorded
the same weight and importance as economic comsides in all areas of
society, in order to ensure an ecologically souasidfor human activities.
Action to maintain ecological processes and togafed the long-term
survival of species should have an holistic appnoac

Overall environmental objectives and guiding princples for different sectors

Agriculture

¢

The proportion of arable land with winter planveoshould increase in areas
where leaching is a major problem. As from 1992east 40 % of the arable
area of every farm enterprise in southern Swedétalénd) should have a
green plant cover. By 1994, 60 % of the area Isatee plant cover in the
southernmost counties, and 50 % in the rest ohsontSwedenGovt. Bill
1990/91:90: A Living Environment

The environmental objective incorporated in thes fieod policy is to safe-
guard a rich and varied agricultural landscapetandinimize the
environmental impact of agriculture attributableptant nutrient leaching and
use of pesticides. A rich and varied agricultuaaidscape is of key im-
portance for flora and fauna and as a means ofneifagenetic diversity
(Govt. Bill 1989/90:146: Food Polig¢y

This environmental objective means that the afitical sector must take
account of the need for a good environment antbfay-term, planned
husbanding of natural resources. The detrimentetif of agriculture
resulting from nutrient leaching and the use ofrcical pesticides must be
minimized Govt. Bill 1989/90:146: Food Poligy

The aim is to eliminate the health and environmiensks associated with the
use of chemical pesticides. The use of chemicdiqgigss should be halved
by just after the middle of the 199G3dvt. Bill 1989/90:146: Food Polig¢y

Agriculture should, to a reasonable extent, bestia#ten in such a way as to
promote the conservation of genetic variation afineatuable components of
the flora and fauna of the agricultural landscapew. Bill 1989/90:146:
Food Policy.

Leaching of nutrients from agriculture should laévkd between 1985 and
1995. Ammonia emissions should, as a first stepetlaced by 25 % by
1995 Govt. Bill 1990/91:90: A Living Environmént

Forestry
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¢

The natural productivity of forest soils shouldgreserved. Biological
diversity and genetic variation should be safegedréorests should be
managed in such a way as to enable viable popotatbplant and animal
species occurring naturally there to survive irurgtsurroundings.
Threatened species and habitat types should begbedtGovt. Bill
1992/93:226: A New Forest Policy

Basic approaches and principles

¢

Forestry methods need to be adjusted to take atobmew knowledge
about the state of the natural environment anchétteral regeneration
processes of forest ecosystei@®yt. Bill 1992/93:226: A New Forest
Policy).

Fisheries

¢

Viable, balanced populations of species occumigigrally in sea areas and
inland waters should be maintainésot. Bill 1990/91:90: A Living
Environmenk

The objective of nature conservation and envirartaigrotection efforts in
the area of fisheries is to maintain viable, ndlyr@producing populations
of fish and shellfish and their food organisms.sTihcludes action to
safeguard all fish species in the country. It seesial to preserve
within-species variation, since this variationrismany cases considerable
(Govt. Bill 1993/94:30: Strategy for Biological Digity).

It is important to maintain viable, naturally regducing populations of fish
and shellfish. Special attention must be paid thiwispecies variation. This
is important for Atlantic salmorS@lmo sala), for example, which together
with noble crayfish Astacus astacisnd wels Silurus glani$ should be
made the subject of measures under the actiongroge to conserve
populations of threatened aquatic speci&svt. Bill 1993/94:158: Fisheries
Palicy Bill).

The urban landscape

Basic approaches and principles

¢

The need for green spaces in urban and adjaces ahould be catered for
in municipal planning@ovt. Bill 1990/91:90: A Living Environmént

Extensive areas in the vicinity of urban centrégctv offer tranquillity and
are of significant natural interest should as fapassible be given long-term
protection in municipal and regional plannirigof/t. Bill 1990/91:90: A
Living Environmenjt

Govt. Bill 1993/94:30: Strategy for Biological [Ziksity underlines the

importance of green spaces in the immediate vicofiurban areas and the
need to devise arrangements to ensure the longet@nservation and
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development of green spaces in or adjacent to tewdther built-up areas.

Pollutant emissions

Action objectives laid down by the Government forigsions to water (W) and air
(A) which are of appreciable significance for bigial diversity in Sweden:

Substance (general

Action objective

Time-frame for

Problem and damage caused to biodiversity

chemical formula) (reduction) achieving
objective

Ammonia (NH,) -25% A 1980-1995 Implicated in eutrophicatiorarkhful to
biodiversity in southern Sweden especially

Dioxins (CHCI) -7T0% A, W 1985-1995 Toxic pollutanCause damage in particular
to fauna of Baltic Sea, Kattegat and Skagerrak

Phosphorus (P)* -50 % W 1985-1995 Decisive roledtrophication of lakes, rivers
and northern Baltic Sea. Detrimental to
aquatic biodiversity

Chlorofluorocarbons, -100 % A -1995 Decisive factor behind increase \h U

CFCs (CCIF) radiation and contribute to global warming;
harmful to flora and fauna

Carbon dioxide (CQ 0%A 1990-2000 Decisive role in global warmiegn damage
mountain flora in particular

Mercury (Hg) -70% A, W 1985-1995 Toxic pollutafspecially harmful to higher
aquatic fauna

Nitrogen oxides (NG -30% A 1980-1995 Decisive factor in eutrophication and

Nitrogen compounds formation of ground-level ozone; contributory

-50 % W 1985-1995 factor behind almost all air pollution problems

Volatile organic -50 % A 1988-2000 Decisive factor in formation obgnd-level

compounds, VOCs (HC) ozone. Especially harmful to plants in pea
family (legumes)

Sulphur oxides (SO -80 % A 1980-2000 Decisive factor in acidificatidespecially

harmful to flora and fauna of surface waters

* At the 1987 North Sea Conference, Sweden entatecan agreement to reduce
phosphorus inputs to the sea by 50 % between 1983895 in areas where phos-
phorus has caused or could cause environmentalepnsk{Govt. Bill 1987/88:85,
JoU 23, rskr 373).

3.4

Measurable objectives -- difficult, but necessa
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Biological diversity isdynamig not static. It changes -- and should change ef ov
time and space. The key problem today is the rapitidramatic changes resulting
directly or indirectly from human activities, andmificantly impairing the basic
conditions for biodiversity.

Another fundamental difficulty is odack of knowledgein many areas, we simply

do not know enough to be able to set goals meétimgriteria of measurable
objectives described earlier, particularly in tlse of environmental quality
objectives. We do know that adverse, often radibahges have occurred -- for
example, that less dead wood is now availablesadstrate, that small-scale habitats
such as wetlands in the agricultural landscape bhageme less numerous, that
sulphur and nitrogen deposition have increasedsarah. What we often do not
know, however, is what level, what state of theiemment, is required for us to be
able to say that there are reasonable prospeatsiofaining biodiversity. In many
cases, there is a need for further research ard atition to enhance our knowledge
base. Even when such work has been carried oug\Veswan element of assessment
of what level is reasonable -- based on the knoydealailable -- and an application
of the precautionary principle will always be inved.

Yet another basic difficulty is the fact that, faatural reasons, different objectives
for biological diversity have to be set for diffatgarts of the countriNatural
conditions differ particularly in terms of climate and geology aldition, human
activities have influenced the basis for diversityliffering degrees in different
areas.

A fourth aspect to be borne in mind when formulgtiiodiversity goals in a national
action plan is thabiological diversity is no respecter of nationabfitiers
Populations often have ranges extending far beypomeawn country's borders.
Some species are migratory and dependent on comslith other countries.
“Swedish' ecosystems are not self-contained, ksibgect to the influence of
conditions and activities outside our nationalitery.

The dynamic nature of biodiversity creates certffificulties when it comes to
assessing individual species. Differing outlooks zsult in conflicts between
different conservation interests. Objectives thamehave to be set squarely in the
context of land use past and present, and not gibgtesigned to maximize
biological diversity at a very general level. Weaheed to be clear about the
periods of time which expressions like “originaldks of biodiversity' refer to. In the
case of farming areas, for instance, “originalhcame equated with the state
existing prior to any human influence on the laraqtsc

What is ‘'measurable’ also depends on the resoavedable -- on whether they are
sufficient to establish and operate the necessanjtoring systems.

Conservatiorof biodiversity andsustainable usef its components are both
fundamental objectives of the Convention on BiatagiDiversity. The balance
between conservation and sustainable use estabiisitee Convention must be
reflected in the objectives that are laid dowrhatniational level. Goals relating to
sustainable use should serve to guide individuztbse as they seek to adjust their
activities in a direction which avoids long-ternsses of biodiversity.

The first criterion of a measurable objective (aefirked in theStrategy for Biological
Diversity) -- that it should be relevant and, when attaimesgllt in a genuine
improvement -- should be easy to fulfil for the ority of objectives. It is primarily

a matter of choosing the right kinds of goals. $sess whether the attainment of an
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objective will result in an improvement, we needitaw on the knowledge available
and an analysis of what the principal problemsaaict what causes them. Such an
analysis was undertaken -- on the basis of existimgviedge -- in the framework of
the Swedish country study.

The second criterion -- that goals shouldjbantifiable and defined in time and
space-- is the most difficult to meet. Quantificatiohnecessary if it is to be at all
possible to measure and monitor progress towarg@gikes, but at the same time it
entalils stringent requirements as regards how weutate those objectives. They
must be framed in such a way that the relevanabeiis expressed in terms of a
specific unit of measurement (ha, kg, number pérarea etc.). However, it would
be an illusion to believe that every aspect of hiexsity can be expressed in
quantifiable terms.

The requirement that an objective be defined irtimeans that it must include a
date by which it is to be achieved. As for defininoy terms of space, differing
degrees of precision may be required in differemtexts. Sometimes Sweden as a
whole is a sufficiently precise geographical déimi. In conjunction with a
farmland management agreement (as a basis forExyiironment Programme
payments), on the other hand, the relevant arédevihe piece of farmland the
agreement is intended to cover. The need for gpbgrally differentiated goals
means that only a limited number of measurableabivjes should, or indeed can, be
set at the national level. A great deal of effoitt meed to be devoted in various
contexts to elaborating goals at the regional (tgwend local (municipal) levels.
The basic approach here should be to adapt natitnjattives to regional/local
conditions. Such objectives cannot simply be tremesfl to the regional or local
level; ananalysiswill need to be carried out to determine what lefeaspiration is
appropriate or reasonable for the geographical @veaerned. Examples of the
results of such work will be found in the followisgction.

The third criterion is that objectives must allovope for an ordering of priorities
among different protective measures and differegthimds of farming, forestry etc.
The necessary scope should be created if a redsdralbnce is struck between
goals and action with a focus on conservation aralsgconcerned with ensuring
sustainable use. Scope to decide priorities shanidarily be achieved by
formulating objectives geared towards both protectheasures (e.g. reserves) and
measures which emphasize adjustment within th@econcerned (e.g. goals
requiring changes in farming methods etc.). A talegexample of this is the need
for a balance between objectives relating to tlmegation of productive forest land
and those which relate to sustainable forestryvemdh are intended to ensure that
forestry does not result in any long-term lossiofitversity.

Relatively few of the objectives presented in #ttion plan have to do with
biodiversity -- the variety of living organisms atieir habitats -- as such. However,
it is very important to formulate and adopt suchlgptoo, not least in order to verify
the assumptions on which objectives concerningitteerlying conditions for
biodiversity are based. Species live in a givertexdnin an ecosystem in which
species interact and in which, especially in thécatjural landscape, there is also a
long history of very significant human influencer€st areas have also been subject
to a relatively intensive anthropogenic influengarticularly in the south of Sweden.

3.5 Proposals for more specific objectives

This section presents a set of more detailed algectelating to the conservation
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and sustainable use of biological diversity in Sered

[BOX:]

Objectlves have been formulated in the light of:
the undertakings arising from ratification of thenvention on Biological
Diversity,
the objectives laid down by the Government an@arfiament,
the criteria of measurable objectives set ottéStrategy for Biological
Diversity, and
the analysis of existing biodiversity presentethe Swedish country study.

[END OF BOX]

The aim here has been to translat@s-far as possible and appropriatethe
objectives decided on at the political level inteasurable goals, or at least goals
expressed in terms that enable us to assess psdgreards achieving them. The
first steps in this process were taken in the Agei8trategy for Sustainable
Developmentin general, the environmental objectives setimtihat document also
form a basis for the present action plan. Somé@bbjectives laid down in the
Strategy for Sustainable Developmbate been further elaborated and defined in
greater detail in the course of preparing this plan

The difficulties outlined in the previous secticevi forced us to be pragmatic in our
attempt to elaborate objectives which can be mogitoThe criteria of measurability
have been fully met in certain cases, but onlylpéuffilled in others.

The objectives presented here should not be redasi¢éhe last word as regards the
levels of aspiration which should guide our effoAs time passes, new knowledge
will no doubt make it necessary to consider adjgsthe objectives set, and
particularly the environmental quality objectivE®r the same reason, it is not
possibleat presento formulateenvironmental quality objectiveslating to certain
variables and states of the environment; insteetiion objectivesire presented,
indicating the direction and to some extent theepafdhe work that needs to be
done. Furthermore, by providing examples of goatsraodels for defining them,
this action plan points tostrategyfor breaking down overall objectives into
different types of goals at other geographical leirethe country, e.g. within
counties and municipalities.

Environmental quality objectives should reflect Hasic conditions that need to be
achieved in order to maintain biological diversitymany cases, the knowledge
needed to define such objectives is not yet availdthis is illustrated by the goals
proposed for the forest landscape, for examplebd able to monitor the status of
biodiversity in this ecosystem, we need to defibgctives which specify what state
of the environment or environmental quality is daisie (in the long term). However,
we do not know enough to be able to determine, sy, much dead wood -- in
cubic metres per hectare -- is required to sustaise components of biodiversity
which depend upon dead wood in one form or anothetil sufficient knowledge is
available, monitorablaction objectiveshould be laid down, indicating the direction
and pace of action needed to improve the situation.

[FIGURTEXT]
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Quantifiable variable (e.g. ha fa or kg/ha yr)

Original level/extent

Environmental quality objective (state desirabléoimg term)
Action objective to be achieved by 2010 (interinjeaiive)

Time axis
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Figure 2. Schematic diagram showing the possilegimnship between present
situation, earlier level/extent, action objectiviedsenvironmental quality objective.
The shape of the curve up to the present time sporeds roughly to the decrease in
the area of meadowland (expressed in hectares®weden as a whole) or the trend
regarding the quantity of standing dead trees e-\thriable “dead wood' (expressed
in m/ha). Our current lack of knowledge means thas itdt possible at present to
say at what level objectives should be set in otdenaintain biodiversity in the long
term. Action objectives whose achievement can bgtoned should be defined,
however.

The fact that it is difficult to set environmentplality objectives must not result in
our making no attempt whatsoever to do so, howe&a@mne of the objectives
proposed here state only the relevant variablg. amount of dead wood per
hectare, and give no indication of the figure eel¢o be achieved. The
Environmental Protection Agency feels that it iportant to at least stavehat
variables are considered most significastprior conditions for biodiversity. On the
basis of future discussions, this set of variablsthen be adjusted or added to, and
the figures supplied where necessary. The elaloorafigoals has to be seen as a
long-term process. In some cases, the environmgugdity objectives presented do
not meet the criteria of measurable goals desclaglier.

This section of the action plan is arranged asvat

Objectives relating to major ecosystems, antleasame time addressed to
important sectors:
. The agricultural landscape

The forest landscape

Wetlands

The mountain landscape

Lakes, rivers and streams

The coastal and marine environment

Objectives relating specifically to the otherdksvof biological diversity:

Species
Genetic variation within species
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Other objectives relating to pollutants and bigdal diversity (not presented
under the ecosystem headings)

In many cases there is obviously considerable apdsetween the categories of
objectives outlined above. Goals concerning forastsforestry may of course relate
to the species level, those dealing with wetlandaiming areas are relevant under
both the agricultural landscape and wetlands hegadend so on. The mode of
presentation chosen should be seen simply as &galagay of handling and
grouping the different objectives. We have sougietio lay the emphasis on the
ecosystem level and to take account of the Envieatal Protection Agency's role

of guiding the elaboration of goals within the difnt sectors concerned.

Objectives concerning the biodiversity of the baiitvironment, including towns, are
also important. This area is dealt with in the@tplan presented by the National
Board of Housing, Building and Planning, and héwe, a great deal of work still
needs to be done.

By and large, objectives are grouped accordingge {environmental quality, load
and action objectives). Some sections also inobx@enples of goals adopted at a
regional or municipal level, which are intendedjtode and inspire other county
administrative boards and municipal councils irirteéorts to translate national
objectives into goals geared to regional and loealds.

Objectives at the ecosystem level
3.5.1 The agricultural landscape

In the case of the agricultural landscape, whosdibérsity has been shaped by
historical patterns of land management, it is ingutrto take an holistic approach
when formulating objectives -- to consider the gstem and itagricultural history

[BOX:]
General variables of importance for the biodivegrsitthe agricultural landscape:

Variety at the landscape level, associated wittosaic of types of land,
landscape features, moisture gradients etc. crégtbdstorical patterns of
land use.

The use of traditional methods of farming (mamagyet regimes).

The extent and distribution of older, unimprowgoes of meadows and
pastures.

The extent and distribution of small-scale laagiscfeatures and habitats,
especially small bodies of water (open ditchesdgptemporary pools and
other wetlands, marl-pits etc.). Such featuresraprtant as refuges and
corridors for the dispersal of species.

The abundance of old trees with trunks exposeldetsun, which can be
found in a traditionally managed agricultural lacaise and which provide
habitats for lichens, insects etc.

Transition zones between forests and open ground.

The abundance and species richness of the avabkeflora.

The species composition and activity of the @abil fauna.

Important variables in connection witidividual farmland sites
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The species richness and species density of gdamiunities.
The ability of populations of plants and anintalseproduce within viable
populations.

[END OF BOX]

“Traditional methods of farming' means, broadlyadey, the agricultural methods
that were practised before the widespread intraolnctf chemical fertilizers and
pesticides.

Sectoral objectives directly linked to agricultupabduction are expected to be
proposed in the Board of Agriculture's action plahe Environmental Protection
Agency intends to work alongside the Board, ancefidly also the farming
community, to further develop and define environtakquality objectives. These
objectives should cover factors such as the avhilabf animal manure
uncontaminated with toxic substances (crucial &éofttuna associated with manure)
and the biological status of arable soils (cruamportant decomposition
processes). The species richness and abundarue faiia of arable land
significantly affects both the long-term produdyvdf such land and biodiversity. As
work in this area continues, objectives need tdéfened concerning species
composition, activity (decomposition) etc.

Objectives concerning the reduction of nitrogeruisgo sea areas and to inland
waters are described in other sections.

Efforts to conserve farmland biodiversity must med on the basis of the
agricultural landscape as a whole -- the ecosysiiimits history of land use and
farming practices. In this connection, it shouldéaample be borne in mind that the
majority of unimproved infield pastures used tonteadows, which were mown to
provide winter fodder for livestock. Meadows -- aldo the once extensive practice
of mowing mires for hay -- ceased to be signifidators in hay production in the
late 19th century and the early decades of the @&tkury, as farmers began to use
arable land (leys) to grow fodder crops. The abaedaneadows were either
ploughed up or else used for grazing, which presliobad mainly been confined to
outlying land and forests. Such changes in lancansemanagement regimes are
reflected in the vegetation of the areas affedféithout analyses of this type, it is
impossible to understand what quality objectivesahievable as regards
conserving farmland biodiversity, or to assess alatibn is needed to attain them.

Since the 1920s, most agricultural regions have aeencreasingly rapid increase
in the area of habitats arising by natural sucoessom land types created by or
dependent on farming. This is the result of farmlbeing taken out of production or
managed less intensively. These successional lmpisaral stages'), which are a
reflection of changes in land use and/or abandoneeglected management, have
proved unfavourable for species which depend oregment being maintained,
but favourable for certain other species. Genesglaking, though, they are not
under threat as habitat types, but will probablyagis exist as a result of changes in
land use.

Farmland management agreemeatsl decisions on environmental support are
important means of guiding the conservation of fand biodiversity in line with the
objectives set. They regulate the manner in whiehpublic sector purchases
specific nature conservation services and invpegments for commissioned
production of “public goodsin this case the biodiversity associated with
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management-dependent habitat types. A model fongkeof objectives to promote
the conservation of meadows and pastures will beldped in the forthcoming
bookAldre fodermarke("Old meadows and pastures'; U. Ekstam, in préjpada

Environmental quality objectives
[BOX:]

The 3 000 ha of meadows and 200 000 ha of unwegrpastures assigned to
nature conservation classes I-1ll in the nationwitkEladows and Pastures
Inventory should, by the year 2000, be conservednaanaged in such a way
that plant and animal communities shaped by pasagement systems,
together with their species, are able to survivgahble populations.

The total area of meadowland and unimproved pasand in the
various regions of Sweden should consequently liellasvs:

Northern Sweden (Norrland) 4 150 ha

Central Sweden (Svealand) 24 250 ha

Southern Sweden (Gétaland) (apart from OlandGwitand)

93 100 ha

Gotland 39 000 ha

Oland 42 500 ha

An estimated 100 000-150 000 ha of older typgsasture-land, which for
various reasons were excluded from the MeadowsPastures Inventory,
should, by the year 2000, be managed in ways whigbur plant and animal
communities shaped by past management system¢heogdth their species.

X % of remaining older types of grazed forestdatlying land) should be
conserved and managed in such a way that theiifispgaalities are
preserved.

[END OF BOX]

COMMENT: We do not know what areas of meadow- and pastmetneed to be
preserved in different parts of the country and tiogse areas need to be distributed
in order to maintain viable populations of all spsalependent on traditional
farmland management within their natural ranges Mmimumlevel of action

needed to prevent further impoverishment of biaabdiversity is to conserve the
areas referred to above. The area of unimproveigamcludes areas of enclosed
pasture in forests (on outlying land) which werentified in the Meadows and
Pastures Inventory. In addition, in a number ofrtis in northern Sweden, there
are areas of unspecified extent incorporating diglees of grazed forest, in which
livestock are allowed to roam freely.

It has not been possible in this action plan tonjiiathe objective relating to the
management of grazed forests.

Meadows and unimproved pastures include a widetyaoif habitat types. Below is
an overview of the commonest types in Sweden.

Meadows Small meadows on rocky/sloping
ground
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Other treeless meadows

Meadows supporting trees and shrubs
Freshwater shore meadows, mown for
hay

Seashore meadows, mown for hay
Wet/damp meadows

Fen meadows

Water meadows

Pastures

Freshwater shore meadows, grazed
Seashore meadows, grazed
Treeless pastures

Oak pastures

Birch pastures

Mixed-deciduous pastures

Other pastures with trees and/or
shrubs

Alvars (limestone pavements)
Callunaheaths

Other treeless outlying land
Outlying scrubland

Grazed forest (outlying), fenced or
unfenced
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[BOX:]

Improved pastures of documented biological interest associated with old trees,
or with unimproved fragments harbouring componetsiodiversity dependent on
traditional management of meadows or pastures |dt@upreserved. The area
concerned should amount to at least x ha.

[END OF BOX]

COMMENT: No data are available concerning the area ofdwgxt pasture-land
which is of value in terms of biodiversity.

[BOX:]

Arable land and its landscape features: The managedependent biodiversity
associated with arable land, with its landscaptifea/habitats, should be conserved
and developed by appropriate management.

[END OF BOX]

COMMENT: An action objective concerning the managemesindll-scale landscape
features is presented below. Measurable qualitgatives should in future also be
elaborated relating to the biodiversity of arald#éss(including decomposer
organisms).

Action objectives
[BOX:]

The area of meadowland should be increased fro603@ to at least 6 000 ha by
the year 2005 by ensuring that unimproved pastuhésh used to be meadows and
which still support a flora favoured by haymaking ance again managed as
meadows. By 2005, the state of management ofahis $hould be such that
optimum conditions have developed for flora anchéafavoured by or dependent on
haymaking.

[END OF BOX]

COMMENT: The late 19th century saw an extremely markedirdem the area of
meadowland, a decline that has continued throughel20th century. According to
the Meadows and Pastures Inventory, only a fevhteot a per cent of the meadow
area that existed prior to this decline now remaiie area of meadowland
therefore needs to be extended, in order to prothetelant and animal life
specifically associated with this type of land.

[BOX:]
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Within at least 250 000 ha of arable land, andiwithe area of meadow- and
pasture-land to be maintained under the objectibese, small-scale landscape
features (road verges, headlands, ditches and edgerzone environments,
mid-field patches of rough ground, ponds, avenwékw shelter belts, solitary
and/or old trees etc.) should, by the year 2000naeaged in traditional ways in
order to promote a flora and fauna of the typeteatay past patterns of
management.

[END OF BOX]

COMMENT: A measurable environmental quality objective yeisto be established
for landscape features/habitats of the kinds desdriSuch an objective could be
expressed in terms of the average number (or Ipodfleatures of types x, y and z
in a stated area of farmland. However, given thgregable differences between
agricultural regions and the lack of inventory d#tés is hardly feasible at present.
Objectives should instead be formulated at a regiand local level on the basis of
existing knowledge, taking account of conditionshie region or area concerned.
Apart from such objectives, sites in the agric@tuandscape which have been
safeguarded under habitat protection rules shaoailiilty preserved. Traditional
forms of management are also of vital importanceegards landscape
features/habitats.

[BOX:]

Species-rich haymaking leys on former arable Igedgerally older types maintained
for many years, should by the year 2000 be managsudch a way as to enhance
their flora.

[END OF BOX]

COMMENT: Even former arable land can be of consideratidibersity interest, in
that it can include elements of a meadow florasThiparticularly true of
older-established leys which are cut for hay. Sthege are so few meadows left in
Sweden, it is important to make good use of thedstéts, too, by managing them in
appropriate ways. This goal needs to be more migaiefined, in terms that enable
progress towards it to be monitored.

Quality and action objectives for individual sites

The need to elaborate and adopt goals at the r@gam local, as well as the
national, level exists in relation to all typesezbsystem. In the agricultural
landscape, with its management-dependent habstath, goals are of fundamental
importance now that aew and extensive Agri-Environment Progranisie be
introduced. It is necessary to haveyatem of management by objectiwbgch
ensures that funds are used to optimum advantabthahthe results can be
monitored and evaluated. The Environmental Praiactigency has developed such
a system, based on some ten years' experiencéuoé maserve management and of
the NOLA (Nature Conservation Measures in the Agdtical Landscape) and
Landscape Conservation schemes.
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Examples from the municipal level

Mun|0|pallty of Karlstad, draft nature conservatiprogramme:
All meadow- and pasture-land assigned to clagsgsn the Meadows and
Pastures Inventory (some 420 ha) should be cordemnve managed in such a
way that its natural habitat value is safeguardeddreements or other means
no later than the year 2005 (52 % of the areariently covered by signed
agreements). Restoration work and a resumptioraditional management
should result in an increase in the area of meadoa-pasture-land to 600 ha
by the year 2005.

3.5.2 The forest landscape

In the view of both the Environmental Protectioneigy and the National Board of

Forestry, monitorable objectives for the forestisgape should be elaborated

according to the following general model:

1) Analyse important “limiting factors', i.e. hadig, structures and ecological
processes which are not present on a sufficiete.sca

2) Elaborate action objectives (expressing therdésiirection), progress
towards which can be monitored, and translate tmseoperational
programmes.

3) When sufficient knowledge is available, defihe tonditions that are
desirable in the long term (environmental qualibyeatives).

Day-to-day operations and the elaboration of goalst involve interaction between
different geographical and administrative levelse Environmental Protection
Agency and the Board of Forestry have the roleuidigg the work carried out at
other levels, by producing examples, coordinataognpiling data etc. At the same
time, these central agencies are dependent omuiteeasurable objectives being
developed for different regions/counties/municiiedi. In parallel with this, further
knowledge needs to be developed to provide a Barsisrmulating goals. The
Agency and the Board intend to embark on a joinjgat to continue the work of
elaborating measurable biodiversity objectiveslifierforest landscape.

An important guiding principle is that the objeets/set should be perceived to be
workable, and it is therefore very important thegyt take account of local and
regional conditions.

[BOX:]

General variables of importance for the biodivegreitthe forest landscape:
Processes:

Disturbance (e.g. fires, natural formation ofgagrazing)
Patterns:

Proportion of old, natural forest

Deciduous and mixed forest (area and distribyition

Deciduous element in coniferous forests

Existence of key habitats, e.g. wet forests

Edge zones by lakes, rivers and wetlands
Structures:

Dead wood and fallen tree trunks

Large-diameter and/or old trees
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Deciduous trees
[END OF BOX]

The temporal dimension -- how these variables lchemged over time -- needs to
be highlighted. Basically all the variables aboge i general be regarded as
limiting factors in the forest landscape of today.

The environmental quality objectives below showdrégarded asxample®f
objectives relating to important determinants @& biodiversity. We do not
consider it possible at present to define measeraaltionwide objectives for the
majority of these variables. Goals defined at &nat level often involve the use of
rough averages, entailing a risk of insufficierarity and misinterpretation. It should
be clearly stressed that the objectives descrivbere percentages, for example, are
given) cannot belirectly transferred to the local or regional levéliost of the
examples should be seenmasdelswhich can guide the formulation of measurable
goals for different geographical regions.

Objectives relating to pollutant loads are deathvn section 3.5.8.

Environmental quality objectives

[BOX:]

Model for formulating objectives concerning old uva forests:
In the regions below, old natural forests shouldenap at least:

Region x1: x % of the productive forest area

Region x2: y % of the productive forest area.
These percentages should be attained no latethibarear y and subsequently
maintained. "Natural forest' means a forest crelayeshtural regeneration and not
substantially changed by silvicultural interventio®ld' means older than the
minimum ages for final felling laid down by the Bdeof Forestry for different tree
species and sites in regulations under Sectiorf fted-orestry Act, plus 20-40
years.

[END OF BOX]

COMMENT: The purpose of objectives formulated as above ensure that natural
forest of a certain minimum age continues to magke gertain proportion of
productive forest land. Both the structure of naltfwrests and their considerable
age are fundamental factors benefiting biologidatisity. Another is continuity of
forest cover. If this objective is met in the lolegm, conditions for biodiversity will
generally be improved. The objective does not nteanparticular areas of land or
specific sites have to be permanently set asidedar to achieve the percentage
stated; the important thing is to maintain thatpeatage in the long term. There has
been a steady decline in the proportion of old reéfierest in the last few decades,
and the remaining areas of old forest are undenhg@essure.

To a certain extent, this objective incorporatesaides such as large-diameter trees,

dead wood etc. However, goals concerning thesablas should be set for forests
in general.
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From the viewpoint of biodiversity, it makes goahse to ensure that the relevant
percentage consists primarily of certain typesooést, e.g. wet forests and
deciduous forests consisting of warmth-demandirgisg such as oak, beech etc.
(see below).

The proportion of the forest area made up of wetdbvaries extremely widely from
one part of Sweden to another. Different goals eamiog the extent of wet forests
meeting certain basic criteria therefore have tedidor different regions. They
should be expressed in terms of the area of wesf@xhibiting an undisturbed
hydrology, continuity of the tree layer and shadiagd continuous production of
dead wood.

[BOX:]

The following areas or proportions of differentégpof forest should be maintained:
. The area of warmth-demanding deciduous foreStieden should be at least

200 000 ha.

Other types of deciduous forest should accourdatfteast 5 % of the

productive forest area of the country, whicter alia makes it necessary to

double the deciduous area in northern Sweden.

Mixed forests should make up at least y % oftfeeluctive forest area.
Deflnltlons Deciduous forest = > 70 % deciduowe$; mixed forest = 40-60 %
deciduous trees; warmth-demanding deciduous ferédelldvskogas defined in
the Forestry Act, i.e. forest or other tree-covdesttl dominated by ash, beech, elm,
hornbeam, lime, maple, oak or wild cherry.

[END OF BOX]

COMMENT: This objective means that the percentage of decis forest needs to be
increased somewhat, compared with the presentisitu&Varmth-demanding and
other deciduous forest types are generally beéficiterms of biodiversity. It is
therefore important to maintain -- or preferablgregase -- the proportion of forest
land which they make up, and to ensure that dedslfirests neither develop nor
are converted into mixed or coniferous forests. dba&l is formulated so as to leave
room for furtherincreasesn the areas of warmth-demanding and other decisluo
forest ("at least’). It has been proposed agdiesbackground of a decline in the
deciduous area.

It has not been possible to set a quantified oledor mixed forests. Such goals
should be elaborated on a local and regional b&kisy underline the importance of
maintaining a certain deciduous component in thestdandscape (over and above
the deciduous element that should be maintain@dedominantly coniferous

forests, see objective below). It is importanttress thelynamicsaffecting the

extent and development of deciduous and mixed fofése dynamics, succession,
anthropogenic influences etc.) The endeavour totaiai a certain percentage
should not be taken to mean that the areas invatuest be located at the same sites
over time. The Agency has not considered it posgibktate a target date for the
objective above.

[BOX:]

The following minimum proportions of deciduous seshould be maintained in
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coniferous forest stands where natural conditionstich trees exist:

Northern Sweden (Norrland): > 15 % of the volurh&raber

Central Sweden (Svealand): > 15 % of the volunm@ndfer

Southern Sweden (Goétaland): > 20 % of the volufrterdoer.
This objective should be achieved around the y8a02An interim evaluation
should be carried out no later than 2010 (to aeaiyends and the prospects of
achieving the objective by 2020).

[END OF BOX]

COMMENT: Most forest regions in Sweden have a heavy préumme of coniferous
forest. There are now far fewer large-diameterdlemis trees in the country's
forests than there used to be, and we know thay species are dependent on or
favoured by such trees. The naturally high propartf deciduous trees began to
decline a long time ago in most of the coniferarg$t zone. The rapid increase in
the elk (mooseAlces alcesand roe-deerGapreolus capreolypopulations in
recent decades partly explains the low proportiotegiduous trees. To conserve
the many species which depend on such trees ereliff regions of the country, it is
important to increase the deciduous element infeanis forests during the entire
forest rotation. Deciduous trees also have a beakfinpact on the state of the soil
and can counteract soil acidification. Their sgatistribution is also important. The
objectives given for the different regions expragsragesand cannot be used as
guide values. In certain areas higher figures baset, in others lower ones. In this
case, however, the Environmental Protection Ageto®s consider it possible to
define a measurable objective, as set out abowepidspects of achieving this
objective vary from one region to another, andtéinget year for attaining it should
therefore be adjusted according to the region aoece

[BOX:]

Model for formulating objectives concerning deacdba:o

Dead wood should make up at least the followinggatages of the total volume of
timber:

Standing dead trees, at least x % of the totalaelufallen dead trees, at least y %.

[END OF BOX]

COMMENT: A continuous supply of coarse dead wood is e&dentensure that
substrates in various stages of decomposition\aieale in forest stands; such
substrates are necessary for many species of sndebens, fungi etc. In all, over
550 species included in the Swedish Red Listsiatggd to have been detrimentally
affected by a shortage of dead wood. Research sthavthe availability of dead
wood has been very substantially reduced (by a®@46) compared with the natural
state (although the figure varies across the cguntr

Clearly it is very important to break this objeetistown in various ways, e.qg.
geographically, for different types of dead wooxh@sed/not exposed to the sun etc.
With the knowledge currently available, it is nonsidered possible to define an
environmental quality objective for the variableadevood. For the time being, this
factor will have to be addressed yBrious measurable action objecti@égthin the
forestry sector), aimed at improving the situatisrapidly as possible.
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Action objectives
[BOX:]

Long-term protection of valuable forests:

Both the 1993 forest policy decision (Govt. Bill9993:226) and th8trategy for
Biological Diversitystate that “a goal of 5 % protected land withire$b ecosystems
outside the montane zone cannot be ruled out'.eTtiesuments also observe that it
may be appropriate in the long term to formulaggi@e value for the creation of
reserves, once practical experience has been gairibd new forest policy.

Pending this, an interim operational objective $tidie set for reserve designation
work over the next few years:

By the year 2005, a further 100 000 ha of prodectorest land should be
safeguarded by some form of site protection.

[END OF BOX]

COMMENT: Municipalities, too, should help to safeguarduadile forest sites by
creating reserves of their own. Within the forestegtor, there are currently
discussions about voluntary undertakings by fovesters to set aside areas as
‘company reserves', ‘diocesan reserves' and so on.

Such measures are very important and could hedpfeguard areas of particular
interest in terms of biodiversity. In this contektill be of great value if the
following criteria are met:
. The areas selected should have properties oéfnedtal significance for
biodiversity.
Some kind of declaration should be made to tfeeethat the sites are being
set aside on a long-term basis.
Boundaries and other data about the sites (eg.dd productive forest land,
features of natural habitat interest) should beiglied.

To what extent voluntary undertakings to set afidest sites will help to safeguard
substantial areas of valuable forest will dependhenforestry sector, especially the

larger companies. Such “voluntary reserves' woald kery important contribution
in this context, however.

3.5.3 Wetlands
Action objectives

[BOX:]

All mires included in the Swedish Mire ProtectiolafPshould be safeguarded by
means of site protection by the year 2010. In ¢ladke-year period between 1996
and 2010, at least a fifth of the unprotected aeered by the plan should be
protected.

[END OF BOX]

Error! Unknown switch araument.



COMMENT: The sites included in the Mire Protection Plarkenap just over 6 % of
the total mire area in Sweden, of which almost & %ready protected. Natural
forests within mire reserves should also be pretikct

[BOX:]

Between 1996 and 2000, at least 4 200 ha of wedland small bodies of water in
the agricultural landscape should be recreatedhexsbt The focus of this work
should be on central Sweden and the plains of soutBweden, with a particular
concentration on calcareous areas.

[END OF BOX]

COMMENT: As a basic policy, the conservation of valualskaa which remain intact
should take precedence over restoration. In cerggjions, however, losses of
wetland habitats over the last 150 years have beaignificant that restorative
measures are required. The action needed to meettjective is primarily the
responsibility of the agricultural sector (both tieéevant authorities and farmers
themselves), since the losses observed are chiefigult of its activities. When new
wetlands are established, they should wheneveilpeds located on former
wetland sites. Wetland restoration projects fathim the scope of the
Agri-Environment Programme. This objective is imeliwith the Board of
Agriculture's action plan.

Examples from the regional and municipal levels

Alvsborg county, “Environment Strategy 2000":
* All remaining wetlands (nature conservation cés$ and 2) should be
protected from disturbance.

Mun|0|pallty of Karlstad, draft nature conservatiprogramme:
The municipality's most valuable wetland sitesvan in number) should be
protected, primarily by designation as nature ne=grby the year 2020.
Mires and other wetlands in conservation classasdl2 covered by the
Wetlands Inventory should be protected from disade by development,
pipe-laying, forestry, peat extraction and othegrations. Drainage schemes
to convert previously undrained areas into prodgedténd are not to be
carried out in the municipality.

* Edge zones at least 5 metres wide are to beiééirmed along the fringes of
lakes, rivers, ponds, mires and other wetlandsclsar felling is to be carried
out within 15 metres of these waters and wetlands.

3.5.4 The mountain landscape

Environmental quality objectives

[BOX:]

Vegetation: The cover of ground-layer vegetatiom aspecially lichens, should
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remain at least as high as at present; i.e. it motsbe further reduced by
anthropogenic impacts, such as reindeer grazingista or atmospheric pollution. It
should be maintained at least at such a levettitiese is no risk of exposure of
mineral soil horizons or of erosion. Wind-exposgésswith bare soil or rock must
not increase in size or number.

[END OF BOX]

COMMENT: Because of their thin humus cover, mountain aabase the tree line
have low rates of biological growth and are higtgysitive to disturbance. There are
now clear indications that the vegetation of sugtaa has been disturbed in such a
way as to increase the extent of bare soil and. @aknage appears to occur in two
stages: (1) the ground-layer lichen cover decreassiseven reduced to zero, and
(2) mineral soil horizons are exposed, with a comitant risk of erosion. This is an
extremely serious problem and can have major carsegs for sensitive mountain
ecosystems. The causes may be wear and tear feoieno grazing and trampling

by reindeer, or other disturbances. A current stfdyegetation trends over the last
few decades, based on aerial photographs, is expezimprove our understanding
in this area. Preliminary results of the studydfieg to certain mountains in

Dalarna) show that the lichen cover has decreasall areas where the ground layer
includes lichens. In certain areas, the reductambyeen substantial (up to 30-40 %).
It is not possible to draw conclusions applicabléhie whole of the Swedish
mountain range on the basis of these findings, kewe

Some local wear and tear, for example in limitezharor on routes used more
heavily by reindeer herders or tourists (e.g. oafking enclosures and marked
trails), is inevitable and should not be regardedanflicting with the above
objective, provided that no damage is done to sitdskey functions.

[BOX:]

As a measure of satisfactory water quality wittpees to acidification, the following
indicator species should be present:
. In mountain streams (1-5 m wide): the maybentrella lapponicum
In running waters, large lakes, smaller lakespouls: the crustacean
Gammarus lacustris
In temporary waters (standing waters entirelyedelent on precipitation): the
crustaceanPBolyarctinicta forsipataeandBoranchinecta polydosa

[END OF BOX]

* k%

No overall environmental objective for threindeer-herding sectdnas been set at
the political level, apart from generally wordedtstnents to the effect that reindeer
herders, like those engaged in other primary a#si should show due
consideration for what the natural environmentie @& sustain. The Board of
Agriculture's action plan therefore proposes suthlgective.

3.5.5 Lakes, rivers and streams

The principal threats to the biodiversity of lake®l running waters aregulation of
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water levels and/or floppollution, including acidification, and thiatroduction of
non-local speciesAs with environmental quality objectives for otleEosystems, the
goals below need to be further elaborated and addptregional and local
conditions (by county administrative boards, mypadities and others).

The European Union is currently negotiating onraative concerning the ecological
quality of surface waters. Where applicable, refees to the proposed directive are
indicated by the parenthesis (EU). The purposéeflirective is to maintain good
water quality where it already exists and to achigeod water quality in other
waters. Good water quality is considered to extsmwaters have a capacity for
self-purification and support reproducing populati®@f naturally occurring species,
and when the quality and structure of their sedisiallow natural communities to
occur in the ecosystems concerned. The directivesfes on the impact of land use
on water quality, and on the effects of diffuserses of pollution.

The draft directive also sets out the procedurel@@¢o achieve these objectives.

Member states are to do the following:

. define operational targets for good ecologicakwguality (to be adapted to
regional and local conditions in line with the geigrinciples set out in the
directive);
adopt integrated programmes to achieve thesetsaigcorporating binding
requirements;
regularly monitor environmental quality and subanieport every three
years;
regularly identify and assess point sources tfipon and diffuse pollution;
standardize and calibrate sampling programmes;
draw up action programmes and make them the cutfj@ublic consultation.

The directive sets the framework for action by eeabntry. The member states will

each decide on quality objectives and monitoring) @action programmes, in the light

of the principles set out in the directive and #ngenvironmental conditions and
the action needed. At the time of writing, the tekthe directive has still to be
finalized. The objectives below should be develoged brought into line with the
directive once it has been finally adopted.

[BOX:]

General variables of importance for the biodivgreftaquatic environments are:
. species richness and species composition

dissolved oxygen levels

alkalinity

concentrations of toxic substances

nutrient status

water regime

characteristics of the lake/river bed

characteristics of the catchment area and liftgrarian zone.

[END OF BOX]
Environmental quality objectives

[BOX:]
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Species richness: The diversity of invertebratéanigonic and bottom-dwelling),
aquatic plant communities and higher animal lifeh(f amphibians, birds and
mammals) should resemble that of similar water ésghith insignificant
anthropogenic disturbance. Key species/taxa noyraaBociated with the
undisturbed condition of the ecosystem should lesent (EU).

[END OF BOX]

COMMENT: The above objective is incorporated in the deftdirective on
ecological water quality.

[BOX:]

Alkalinity: To avoid serious acidification damagdke alkalinity of the water must be
no more than 25 % below its original level. It stibim any case not be below 0.05
meg/l, unless a lower value is natural.

[END OF BOX]

COMMENT: This assessment criterion is a way of definingwavel of
environmental quality is desirable with respedt#® risk of acidification damage to
lakes and watercourses. In scientific terms, itmsdhat, at the level defined,
unacceptable damage to biodiversity will not ocnn threatened species are not
expected to be eliminated as a result of acidificat

Some 20 % of Sweden's lakes, rivers and streanessdfered such serious
acidification damage that at least 10-20 % of thealper of species once present
have disappeared. Where acidification has lowdregH of the water by one unit,
as many as half of all species may have been eltetih The species/taxa worst
affected are roacthR{tilus rutilug, salmon $almo salay, crayfish, bivalves, leeches
and mayflies. An acidified lake typically suffersabstantial reduction in the
number of planktonic algal species: in many lakearthe west coast of Sweden, for
example, the number has been halved.

[BOX:]

Toxic substances: Concentrations of toxic and dilaemful substances in water,
sediment and biota should not exceed levels whaste fbeen demonstrated to pose
no threat to aquatic species and should not pretilentormal uses of the water body
(EV). In the longer term, mercury levels in pikes¢x luciuy should not exceed 0.5
mg/kg wet weight. Background concentrations of tsatawater, living organisms
and sediments in non-acidified waters must noieiase above existing regional
levels.

[END OF BOX]
COMMENT: Metals occur naturally in low concentrationsiiesh waters, with higher
levels in sediments and organisms as a resulttafaleenrichment. The precise

figures vary, depending on the bedrock and supalfieposits of the lake or stream
catchment. Metal concentrations are also influertmethe acidity of the water and
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its levels of organic matter etc., with the resliétt considerable variation occurs
even under natural conditions. In small quantitieany metals serve important
biological functions.

As a result of direct discharges and other anttgepi factors, concentrations of
metals in many standing and running waters arewellvabove their natural levels.
It has been shown that metals primarily have bicklgffects in lakes and streams
in conjunction with acidification. Mercury levelseachiefly of concern from the
viewpoint of human health, but are also relevartitaliversity, since top
consumers, such as birds of prey and otleutd lutra), feed on fish and may be
harmed as a result.

At present, insufficient data are available to makeasonably accurate assessment
of temporal trends and the risk of metals havimgdascale biological effects in
Swedish lakes. It cannot be ruled out that theyhareng such effects, however. One
reason for the uncertainty is the fact that metedgsinvolved in the “acidification
syndrome' and that it is often impossible to daish clearly between their effects
and those of acidification (i.e. the higher hydmoedgen concentration) itself. Levels

of metals such as manganese, aluminium, zinc, cadméad and mercury are
clearly elevated in acidified areas, owing to irsed leaching from the surrounding
land, and the bioavailability of lead, copper, ailiom and mercury is also higher in
an acidic environment. An assessment of individoetals shows that concentrations
in acidified waters are not infrequently close t@above the lowest levels at which
the metals concerned are known to have effecteshfwaters (their “critical’
concentrations). Measures to tackle metal pollutibimland waters should
preferably be coordinated with action on acidificat

[BOX:]

Nutrient status: Phosphorus and nitrogen concéoashould be reduced to no
more than twice their “original' levels (‘originalprior to any significant
anthropogenic disturbance). More stringent objestimay need to be set for waters
of particular value, however. There should be ndence of excessive macrophytic
or algal growth due to elevated nutrient levelamthropogenic origin (EU).

[END OF BOX]

COMMENT: Individual objectives should be set for each ldkemost lakes, rivers
and streams, the principal limiting factor for glanoduction is phosphorus. Lakes
with high phosphorus inputs suffer heavy growtlplaihktonic algae, which
increases the turbidity of the water, and in thegleun also increased growth of
rooted aquatic plants; in running waters, the npdémt groups to increase in
abundance are attached algae and rooted vegetatiothese reasons, the
nutrient/trophic status of lakes and watercoursesually defined on the basis of
their phosphorus concentrations. In certain hygespbic waters, phosphorus levels
may be so high that at times plant production guil&ed by the availability of
nitrogen.

It is important to avoid further inputs of phosph®to polluted lakes. Even where
this is achieved, however, the problems may pelsédtes which -- owing to an
excessive load of phosphorus compounds in partieulre eutrophic, becoming
choked with vegetation or suffering heavy algaldohs, accompanied by
considerable accumulation of biomass and depletiaxygen, may therefore need
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to be restored. This can be done by removing reedss and sediments or by
treating the bottom water of deeper lakes. Oneddirastoration projects in lakes
that have undergone eutrophication may be to rezgzen areas of water, thereby
enriching the landscape and benefiting bird life.

In some aguatic environments, stores of nutrieat® been depleted. This is true of
reservoirs associated with hydroelectric poweiicstat and of severely acidified
lakes and streams. In such cases, a carefullylagdcuaddition of nutrients may help
to recreate functioning food chains, without chagghe basic oligotrophic
character of the system.

[BOX:]

Dissolved oxygen: The concentration of dissolveygex should allow the survival
and reproduction of naturally occurring animal seecUnnatural oxygen
deficiencies in bottom water should not occur (EU).

[END OF BOX]

COMMENT: The oxygen status of the water is of vital sigaifice for an aquatic
ecosystem. Dissolved oxygen concentrations canwemywidely during the year,
chiefly depending on productivity and the loadidgmanic matter, including
natural humus from the catchment. In lakes wheggex levels vary widely, they
are lowest at the end of the summer and wintetifstedion periods, when
conditions critical to many organisms may arise.

[BOX:]

Water regime: In rivers which have not been hare$sr power production, the
natural water regime should be preserved as amament for fauna and flora
which depend on flowing water.

[END OF BOX]

COMMENT: The flow of most of Sweden's large rivers is rantificially regulated as
a result of hydroelectric projects. Hydroelectraoms also act as barriers to
migrating fish and other animals. This has resuiltettie loss of several genetically
unique populations of salmon and brown tr&al(no truttd. A regulated
watercourse has a rhythm entirely different froe tlatural rhythm of lakes and
rivers, and this eliminates a large proportiontefiparian flora and its benthic flora
and fauna. In both storage reservoirs and stretwhesgers whose flow is now
controlled, hydroelectric projects have reducedliviersity more than any other
anthropogenic factor. Rivers which remain unreg@dathould be preserved and
given greater protection against other forms diudizance. See also the action
objective below.

Load objectives

[BOX:]

Error! Unknown switch araument.



Acidification: Deposition of sulphur and nitrogeimosild be below critical loads with
respect to acidification damage.

[END OF BOX]

COMMENT: Critical loads with respect to acidification icdie what levels of
deposition of acid air pollutants (sulphur andaggn oxides) the Swedish natural
environment can withstand without suffering damésgee 3.5.8 for further
discussion). The critical loads set for differeattp of Sweden are presented in table
1

[BOX:]

Table 1: Acidification of lakes, rivers and streams

Deposition of sulphur and nitrogen should be betotical loads, i.e. the levels of
deposition which, as far as is known at preseritnet cause long-term damage to

the ecosystems concerned (fr@tnategy for Sustainable Development

kg S/kmdyr kg N/knf yr

Southern Sweden (Gotaland) 300 500
Central Sweden (Svealand) 250 400
Northern Sweden (Norrland) 250 300

[END OF BOX]

Critical loads for inland waters have been deteeatiwith reference to the chemical
parameters pH and alkalinity and the biologicabpaeter roach. The critical load
with regard to acidification corresponds to a ptbweér 6.0 and an alkalinity of more
than 0.05 meg/I throughout the year. In such camst the indicator species roach
will not be eliminated by acidification and biodigéy will not suffer unacceptable
damage -- among other things, no threatened speoidlsl be expected to be
eliminated owing to acidification. In practice, dification damage may be expected
to occur in lakes and watercourses in areas wherphl of precipitation is below
4.8.

[BOX:]

The aim of liming is to ensure that the pH nevdsfiaelow 6 and that the alkalinity
is no less than 0.05 meg/l. However, it must nstitdn higher than natural pH and
alkalinity values.

[END OF BOX]
COMMENT: Liming projects undertaken in Sweden are intertdeschieve an
alkalinity of 0.1 and a pH of 6.0 durirggable periodof the year. The chemical

objective of liming is that the pH should nevet f&low 6 and the alkalinity should
never be less than 0.05 meg/I.
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Action objective
[BOX:]

New hydroelectric schemes -- including small-s¢&®0-1 500 kW) power stations
-- should not be built beyond the level of 66 TW4dy decided on by Parliament
(the aim being to maintain a natural water regimthose major rivers which still
retain a largely natural regime).

[END OF BOX]

COMMENT: The significance of undeveloped rivers in terbiodiversity (and

other aspects of nature conservation) is suchcthragervation interests must from
now on take priority over the development of thegers. Waterfalls and rapids
which remain undisturbed should not be developedstiig schemes which regulate
level and flow regimes should be modified to takeager account of nature
conservation and fishery interests (see proposal feview of water rights
judgments). Diversions of water which leave stregcbf rivers dry (zero-flow
regimes) should not occur.

3.5.6 The marine environment

The diversity of marine ecosystems around Swedea'stline means that there are
considerable variations in species compositionspaties diversity, resulting in
many entirely unique plant and animal communitieshe Skagerrak, the salinity of
the water is around 30 parts per thousand, andalavarine species are confined to
this area. Further south, in the Kattegat, salidégreases, and with it the number of
species. The Skagerrak is home to some 1 500 spefoiearine invertebrates over

1 mm in length (macrofauna), the Kattegat to justr@®00. In the southern Baltic,
salinity is as low as around 10 parts per thous@ihis is too low for the majority of
brown algae and for entire groups of marine animats echinoderms (starfish, sea
urchins), which are consequently not found in #gia area. In the southern Baltic
Sea there are around 150 macrofaunal invertebpatges, while in central parts of
the Baltic there are just under 80. In the Bothi8ana, the number of such species is
even lower, around 50. The Baltic Sea comprise8tigc Sea proper (from the
Sound (Oresund) to the Aland Islands) and the Giuffothnia (Aland Sea, Bothnian
Sea and Bothnian Bay). In the far north of the Bith Bay, salinity is only a few
parts per thousand. Here, only a few marine speridsa number of tolerant
freshwater species are able to survive.

There are many gaps in our understanding of maioaiversity. At present, we do
not know how many species certain habitat typepaupor whether there are
species (e.g. in the Baltic) with a genetic makasnigjue to Swedish sea areas.

The principal threats to the biological diversifyfSweden's marine environments at
the present time arutrophicationtoxic pollutantsand various forms of utilization
of sea areas, e.fishing, aquaculture, construction, and extract@fmineral
resourcesThe spread afion-native organismandclimate changeould have
serious consequences in the future.
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[BOX:]

Environments and processes of general importarrdbédiodiversity of the marine
environment:

Environments:
The Baltic, as a brackish-water sea, which haaxtnemely low species
richness compared with other sea areas, and aaunigquof marine,
brackish-water and freshwater species. Organisistirexat the limits of
their salinity tolerance may have unique genetarabteristics.
Shallow (0-4 m deep) bays and inlets, which gteviursery grounds for
invertebrates and fish.
Seaweed belts and eel-grass meadows -- whigiredective and
species-rich environments -- are important for gstesn processes (e.qg.
cycling of nutrients) and provide nursery areasrigertebrates and fish.
River mouths, which provide spawning grounddi&ir (e.g. salmonSalmo
salar) and brown trout$. truttg).
Deeper areas of the seabed, which may harbogueainimal communities
(e.g. deep rocky bottoms of Kosterfjorden) or bpamtant for ecosystem
processes (nutrient cycling in deep benthic sedishen
Offshore waters, which are recruitment areagfegrtebrates and fish (e.g.
Norway lobster llephrops norvegiclisn the Kattegat, cod3adus morhup
in the southern Baltic), and wintering areas fabsels (northern Kattegat).

Processes:
Marine currents, which carry nutrients and oxyigea the fiords of the west
coast and through the Sound into the Baltic, afidence the recruitment of
organisms to coastal and offshore waters. Rivendarputs of fresh water,
nutrients, and organic and inorganic matter froenléimd.
Inputs of nutrients and toxic pollutants via landter and the atmosphere.
Introduction of non-native organisms to Swedish areas as a result of
shipping and aquaculture.
Use of the coastal zone for the extraction ofemdhresources, engineering
projects, recreation etc.

[END OF BOX]

Environmental quality objectives

Below are a number of examples of environmentalityuzbjectives concerning key
determinants of marine biodiversity. Objectivestialg specifically to marine
species and genetic variation in the marine enviemt are dealt with in 3.5.7.

[BOX:]

Species diversity of algal belts: The species gssrof plants and animals living in
algal (seaweed) belts should not be adverselytaffdzy human activities. The
depths to which seaweed belts extend in the coasthipelagos of the Baltic,
Kattegat and Skagerrak should be unchanged oriheseased by the year 2000. To
achieve this objective, water transparency in ihiiy of algal belts must be
enhanced.

[END OF BOX]

Error! Unknown switch araument.



COMMENT: Seaweed belts are among the most species-rictoements in both the
Baltic and the Kattegat/Skagerrak. The depth taciwbhiadderwrackRucus
vesiculosusgrows in the Baltic has decreased owing to higbeger turbidity, which

is in turn attributable to heavier nutrient loaktsthe Aland Sea, the lower depth
limit of bladderwrack decreased from about 12 i94.3/44 to some 9 m in 1984.

In several cases, a correlation has been foundeleatthe lower limit of the algal

belt and transparency (the greater the transparémegreater the depth to which the
algal belt extends).

Higher nutrient loads result in greater abundaricort-lived, e.g. filamentous,
algae and reduced abundance of brown algaeusspecies) in the Baltic, Kattegat
and Skagerrak. Changes in the species compostitialgal belts have been
particularly marked in the Kattegat (e.g. LaholnyBad Skéalderviken) since the
1970s.

It may be difficult to monitor progress towardsstiobjective. However, seaweed
belts represent a habitat of great importance ton@aliversity, and it is therefore
very important to define an objective relatingherh. The same is true of the
objective regarding eel-grass meadows, set out\belo

[BOX:]

The distribution of eel-grass meadoarsd the rhizome activity of eel-grass should
be unchanged or have increased in the Baltic Sgzepand in the Kattegat and
Skagerrak by the year 2000, compared with 1992.

[END OF BOX]

COMMENT: "Meadows' of eel-grasgd@stera marinpare one of the five priority types
of marine ecosystem of high conservation valueragl biodiversity (serving as
nursery grounds for fish and other animals, amdhgrahings) which according to a
Government paper oigenda 2lare to be surveyed and protected. Eel-grass
meadows are threatened by eutrophication and glydigturbance. The distribution
of eel-grass and the fauna associated with it dveraely affected by the spread and
epiphytic growth of short-lived algae, resultingrfr higher nutrient inputs. A gauge
of the state of eel-grass meadows is their rhizaatiwity, which can be measured in
terms of the number of new rhizomes per unit area.

Another measure of the state of eel-grass meadothe idepth to which they grow.
A Danish study has shown there to be a correlatithwater transparency (the
greater the transparency, the greater the depthitth eel-grass extends).

[BOX:]

Hard-bottom communities: The zonation of shallow deep hard-bottom flora and
fauna in Swedish sea areas, in terms of both bligton and number of species,
should not be adversely affected by human actsifide long-term objective is for
the zonation of these communities to corresporntidbfound at the beginning of the

1960s.

[END OF BOX]
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COMMENT: A characteristic feature of the flora and faufihard marine substrates is
the clear zonation of both plants and animals. &myrcases, changes in the pattern
of zoning suggest that environmental changes arerong, e.g. as a result of
eutrophication. Deep, rocky areas of the seabetyatte west coast of Sweden are
unique habitats, supporting large numbers of iml@etes, including corals. The aim
should be to maintain the natural ranges of trech#d plants and animals of
hard-bottom communities in the Baltic, Kattegat &hkaégerrak, and also
communities of both annual and perennial speciesrtdived algae and common
mussels Mytilus eduli3 are favoured by higher nutrient loads and hatendency to
displace other species.

In Gullmarsfjorden on the west coast, the loweitlioh macroalgae decreased from
a depth of about 25 m in the 1960s to 10-15 meaetid of the 1980s. The relative
abundance of different macrofaunal species on salbdtrates down to a depth of
about 30 m has changed since the end of the 1920s.

[BOX:]

Soft-bottom communities: The abundance of shogdi(e.g. filamentous) algae
should have decreased on shallow soft-bottom sltesy the west coast of Sweden
and in the Baltic Sea proper by the year 2000, evegpwith 1990. On deep
soft-bottom sites, the species composition, spetiessity index, size distribution
and biomass of the macrofauna (invertebrates loger 1 mm) should show that
these communities are not adversely affected dyrapbgenic nutrient inputs and
the resultant oxygen depletion. Populations of éisl crustaceans should not be
adversely affected by a deficiency of oxygen.

[END OF BOX]

COMMENT: Shallow benthic sediments are very productivérenments, of great
importance as spawning and nursery grounds for risimgpecies. Mass growth of
short-lived algae, caused by increased nutrientdplaas been observed in many
shallow soft-bottom areas along the west coast@dgn, including Laholm Bay
and the south-eastern Kattegat, where it is agsacwith large-scale mortalities of
bivalves and fish.

Soft substrates in deep water play an importanbgazml role in the recycling of
organic matter produced in the pelagic zone ablovéae low-salinity northern areas
of the Baltic proper and in the Gulf of Bothniag thumber of macrobenthic animal
species is extremely low compared with other magirgas. This means that any
reduction in the number of species (e.g. resuftiom oxygen depletion) could be
detrimental to ecosystem processes. In additiamthiianimal communities are a
very important source of food for several fish seec

Anoxic conditions have eliminated benthic animahoounities from almost half the
area of the Baltic proper (around 10 million hd 890). In certain cases, entire food
chains have been detrimentally affected. Balticstalavaters from which
soft-bottom communities have disappeared or where have become less
species-rich include the inner Stockholm archipel&yaviken and the Karlskrona
archipelago. Off the west coast, mass deaths ofvBlptobster were observed in the
early 1980s in the south-east Kattegat, a resudkggen depletion affecting benthic
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invertebrates and fish on deep soft substratesxiane now an annually recurring
phenomenon in the fiords of Bohuslan.

[BOX:]

Mass blooms of phytoplankton: Substantial shiftthie species composition of
pelagic phytoplankton communities in the Baltic S€attegat and Skagerrak, in the
form of mass blooms of harmful algae (e.g. bluesgralgae, toxic flagellates),
should in the long term not become more widespeogadore frequent as a result of
human activities.

[END OF BOX]

COMMENT: Intense blooms of harmful algae are not a newpimeenon, having
occurred in Swedish sea areas in previous centimigdut in recent times they have
probably become more extensive and frequent. Twblpms associated with
harmful algal blooms are the development of sulgige biomass that oxygen
deficiencies arise, and the risk of algal toxinstewulating in the food web and
giving rise to large-scale mortalities of maringamisms. It is suspected that
eutrophication of Swedish sea areas and chandhse lvalance between nutrients
such as nitrogen and phosphorus, together withehigiputs of humus and trace
metals from the land as a result of acidificaticenise changes in the species
composition of phytoplankton and promote mass getwes of algae.

[BOX:]

Fishand other organisms should not contain such higicentrations of toxic
pollutants that they are harmful as food for topstomers, including human beings,
marine mammals, seabirds and other fish.

[END OF BOX]

COMMENT: Concentrations of identifiable toxic pollutangésich as PCBs and DDT,
in the biota of the Baltic Sea have fallen apprggiaince the 1970s. Despite bans
on the use of these substances in its drainage, lihsiBaltic still receives a
significant input, as shown for instance by atmesjghdeposition and sediments.
Certain effects appear to have become less makkvels have fallen. However,
some species are still having problems, e.g. edigbivning in the case of the
guillemot Uria aalge).

Many of the chlorinated compounds whose presentistircan be shown by
chemical "'sum parameters' such as EOCI (extractabnically bound chlorine)
have still to be identified. In recent years, reshlve emerged which suggest that a
significant proportion of them are chlorinated yedtids, but the majority are still of
unknown composition. It is important to establidhether these unknown substances
are a greater threat than the known ones. Condienisaf unknown halogenated
compounds should be at levels which may be assmoe pose any risk to top
predators in the ecosystem. Concentrations of sxétapper and cadmium) in Baltic
herring Clupea harengyshave risen in recent years, but the cause ikmmin.

Toxic pollutants are a suspected cause of the iigttality rates observed among
the fry of Baltic salmon (the "M74 syndrome’).
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[BOX:]

The general status of fish inhabiting coastal veatéithe Bothnian Sea and other
coastal receiving waters in the Baltic, Kattegat 8kagerrak, measured in terms of
population status and physiological indicatorsoadd organic pollutant loads,
should have improved by the year 2000, comparet 1@00.

[END OF BOX]

COMMENT: The findings of the Environment/Cellulose resbgrmject, on the
environmental effects of the pulp industry, indethtvidespread disturbance of the
general health of perclPérca fluviatilig in coastal waters of the Bothnian Sea. The
EROD enzyme system was found to be more markedlycied in fish in these
waters than in the Baltic proper. This has beaibated to discharges from pulp
bleaching plants. If this phenomenon is the resutthlorinated compounds, the
situation should improve appreciably as chlorirgeldarges fall. If it does not,
another serious perturbation will be indicated.

[BOX:]

Marine plants and animals should not be harmedilbyr oil-contaminated water
discharged from land or at sea.

[END OF BOX]

COMMENT: Discharges of oil at sea, e.g. from offshore ptihn and transport, and
inputs of oil-contaminated water from land are @oses threat to several marine
organisms. The damage may be immediately visibl&he form of bird deaths, or
less apparent, in the form of elevated petroleudrdgarbon levels in the water
column and in marine invertebrates and other osgasi Compliance with
legislation and regulations on the handling ofamit! oil products is poor.

[BOX:]

Introduction and spread abn-native species and genesicontrolled introduction
or spread of alien species or genes should not dc@wedish sea areas.
Unintentional introductions should be prevented] ementional introductions
should as far as possible be controlled. No ldizn the year 2000, national action
should have been taken to prevent unintentioneddiictions via shipping, and no
later than 2005 international agreements shouid péce to limit undesirable
introductions to sea areas around Sweden.

[END OF BOX]
COMMENT: At least sixty new species have been introduoetie Baltic Sea,
Kattegat and Skagerrak as a result of human desyieither deliberately or

accidentally. Shipping and aquaculture in a braatss are two of the main routes
by which species are introduced. The new specigsh@ee a major impact on
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native ecosystems and their species diversity eatail a possible risk of large-scale
ecosystem changes. Detrimental effects observBavadish waters to date include
the introduction of parasites and competition witive species. Several toxic and
bloom-forming phytoplankton species may have beem{entionally) introduced

by human activities.

Aquaculture is an important source of introductiohdverse environmental impacts
may occur at the ecosystem level (e.g. due to esoafpintroduced species), the
species level (e.g. spread of diseases) and thetigéevel (genetic changes in
natural populations due to the stocking of farmedypations of the same or related
species).

International shipping is one of the principal siby which alien species are
introduced. At a global level, and in Swedish wateo, the number of introductions
appears to be increasing, and international solstéwe needed to deal effectively
with the problem.

Load objectives

[BOX:]

Dissolved oxygen in deep waters: Anoxia (oxygenaikiicy) due to eutrophication
in the deeper basins of the Baltic Sea and in tt®in waters of the Kattegat and
Skagerrak should not have increased in scale byeae2000, and in the longer
term it should not occur at all. Influxes of oxyg#ed salt water to the Baltic should
not be impeded by human use of coastal areas dirhgte change associated with
the greenhouse effect.

[END OF BOX]

COMMENT: Because of the morphology of the Baltic Sea &edrregular input of
oxygenated salt water from the Skagerrak and Katfélge bottom water of deeper
basins of the Baltic is naturally anoxic at timEstrophication of the Baltic,
Kattegat and Skagerrak has increased the amowngahic matter settling to the
seabed and hence the amount of oxygen consumedahibg it down. This has
resulted in more rapid depletion of oxygen and &mgeriods with anoxia (defined
as less than 2 ml oxygen per litre of water).

In the more saline deep water of southern aretfsedBaltic proper, high oxygen and
salinity levels are necessary to enable cod egdevelop. The dramatic decline
suffered by Baltic cod since the mid-1980s is dua tombination of oxygen
depletion in spawning areas and overfishing.

The goal of improving the oxygen status of bottoatess is linked to that of
reducing nutrient inputs to Swedish sea areas.

[BOX:]

Toxic pollutants in marine mammalSoncentrations of toxic organic pollutants in

common porpoiseRhocoena phocoehand seals (ringedPhoca hispidy grey
(Halichoerus grypusand common seaPfioca vituling) in Swedish sea areas
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should be reduced to levels at which they do nosealiseases or reproductive
disorders.

[END OF BOX]

COMMENT: Since the 1960s, persistent, toxic organic palitg, especially
breakdown products of DDT and PCBs, have causedterp of pathological
conditions in seals (skin lesions, skeletal deftesj diseased internal organs and
impaired reproduction). This has further exacerb#te decline in their populations,
to such an extent that the survival of the spemiegerned cannot be regarded as
assured (although there has been a slight recaveegent years).

Action objectives

[BOX:]

The physical protection of coastal marine habitatbe Baltic, Kattegat and
Skagerrak should be improved by the year 2000, eoetpwith 1995.

[END OF BOX]

COMMENT: The use of coastal areas for activities suctisaif, aquaculture,
engineering projects (marinas, roads, bridges patgplanes, dredging), recreation
(tourist centres, summer cottages) and the extracti mineral resources (oil and
gas, sand) poses threats to both species andtsabite trend today is one of
increasing pressure on Swedish coastal and ses arehhence a growing threat to
biological diversity. The combined effect of maninor encroachments can be
considerable.

Shallow coastal waters (0-3 m) are very productive of great significance as
nursery grounds for invertebrates and fish, inelgdipecies later to be found in
deeper waters. It is therefore important to coresshallow-water sites (e.g. sandy or
muddy areas of seabed, eel-grass meadows, musis}ldseproduction and nursery
areas; they represent a vital natural resource Sivetlish coastal zone is also an
area of conflict, however, with different interestsmpeting over its use. The
significance of small, shallow bays for marine lneasity must therefore be borne

in mind when different forms of coastal developmem being considered.

[BOX:]

The objective of a 50 % reductionimputs of nitrogerio the sea by 1995, compared
with 1985, should be attained as soon as posdibkelong-term objective as regards
reducing nutrient inputs should be a further reidncho later than the early years of

the next century.

[END OF BOX]

COMMENT: Eutrophication resulting from increased inputsofrients to Swedish
sea areas in the course of this century has cdaseelaching changes in marine
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biodiversity, at both the species and the ecosytgel. The politically determined
objective for phosphorus inputs was achieved irb18at the halving of nitrogen
inputs that has also been set as a goal has nbéegatattained. Support must be
given to action under the conventions relevanhérharine environment
(HELCOM, OSPARCOM, LRTAP) to reduce inputs of ngemn.

Intergovernmental negotiations should be held értdevant forums on a new target
year acceptable to all the countries concerneits lirections for the use of
appropriations for the present financial year,3edish Environmental Protection
Agency has been asked to draw up proposals spabifio achieve the goal of a

50 % reduction. The Agency therefore intends torreto this objective when
presenting those proposals.

[BOX:]

Inputs oftoxic pollutantsto Swedish sea areas should have decreased aypydny
the year 2000, compared with 1990. National leicsheand international
agreements should be made more stringent.

[END OF BOX]

COMMENT: The expression "toxic pollutants' is used henester primarily to toxic
organic compounds and heavy metals. Despite the i CBs and DDT
introduced in the 1970s, the marine environmeastilissubject to a significant input
of these substances. New compounds have beenuogddsuch as PBDEs as a
substitute for PCBs. A significant proportion opirts are attributable to long-range
atmospheric transport, and can only be tackledufironternational conventions. To
achieve the objective set out above, it will foaewple be necessary
. to appreciably reduce the use of pesticidesric@gire and forestry,

to review the use of halogenated solvents, witlew to ensuring that only

environment-friendly, rapidly degradable produgcts permitted,

to cut emissions from combustion plants dramiyica

to reduce significantly the use of chemical adel in industrial processes,

to reduce the use of anti-fouling paints, and

to work at the international level to reduce eiiss.

In the case of many organic pollutants -- partidylehose that are persistent, toxic
and bioaccumulating -- the aim should be to elirgrdischarges altogether. Single-
and multi-species tests and model ecosystem sthdigsshown pollutants with such
properties to be present in pulp mill effluents.

Support should be given to the work being undertakeler the relevant
conventions (HELCOM, OSPARCOM, North Sea Conferesme LRTAP).

[BOX:]

Concentrations of knowtoxic pollutantsand unidentified halogenated compounds
in sedimentshould have started to fall by the year 2000, cnex with 1990.

[END OF BOX]
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COMMENT: Levels of toxic pollutants and unidentified hadogted compounds are
high in shallow- and deep-water benthic sedimentbé Baltic, Kattegat and
Skagerrak. A large proportion of the deeper seatbélde Baltic proper has been
devoid of macroscopic benthic fauna for a coupldesfades. It is important to
ensure that toxic pollutant concentrations areosothat they pose no risk to benthic
organisms or to fish foraging on the seabed whegex supplies are replenished
and these deeper areas can be recolonized.

[BOX:]

Discharges of toxic pollutants should continue éoréase so that bladderwrack
(Fucus vesiculosyiommunities have expanded by the year 2000, caedpasith
their range in 1990.

[END OF BOX]

COMMENT: Chlorate discharges from the pulp industry haeatly reduced species
richness by eliminating entire bladderwrack comrtiasiin the Gulf of Bothnia and
the Baltic Sea proper. The pollution situation musimproved so as to allow
bladderwrack to begin to recolonize sites from wwthitchas disappeared. An increase
in the range of bladderwrack has already been wbdefollowing the elimination of
chlorine gas from bleaching processes.

Discharges of organochlorines from pulp mills halss damaged benthic faunal
communities and fish. The objective set regardingdaiction of the discharge of
AOX by the forest products industry was achievel984 (AOX = adsorbable
organically bound halogens).

Single- and multi-species tests and model ecosysigrariments show that the
effluents now resulting from the manufacture ofaoleed kraft pulp have appreciably
less marked biological effects than those dischthfgem conventional
chlorine-based bleaching processes in the 1980setAer, the effects on fish health
have been alleviated far less clearly than thectffen various ecosystem
parameters. In other words, clear damage to octsffen fish (rainbow trout,
Oncorhynchus mykissan still be observed. Better surveys of theiptnst and

toxic substances involved are necessary in ordee @ble to predict the possible
long-term effects of these discharges.

Greater use of closed cycles at bleaching plartfoaexternal treatment of effluents
would further reduce the risk of effects in recegvivaters. However, it is important
to implement a well-designed and regular progrartenaonitor any environmental
impacts for a number of years after the plannedgs® changes have been
introduced. Responsibility for reducing dischargésrganic pollutants should rest
with the forest products plants concerned, in taltation with county

administrative boards and municipalities.

[BOX:]

Effects of fisheries on fish populations and edesgs:Fishing in Swedish sea areas
should be carried out in such a way as not to tarethe future development of
individual fish stocks. Equally, catches must nondp about changes in natural
interactions between different fish species omtairal dynamics of other species
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which feed on fish. Bycatches of seabirds and madm(parpoises and seals, chiefly
seal pups) in fishing nets should be reduced b%8% the year 2000, compared
with the period 1982-88.

[END OF BOX]

COMMENT: Overfishing is one of the main reasons for thergtall in Baltic Sea
populations of wild salmon and cod since the mi8d9 It is suspected that the
decline in cod stocks has altered the balance leetwi#ferent fish populations in the
Baltic, and that it is a contributory factor behithé present marked dominance of
herring and spraSprattus sprattysn the pelagic ecosystem. Demersal trawling
affects large areas of the seabed, constitutihgeat to both individual species and
ecosystems. It is mostly carried out on soft saltst: off the west coast of Sweden,
for shrimps, Norway lobster and cod; and in thetiB&ea for cod. The effects of
trawling on Swedish marine benthic ecosystems acelyp understood. However,
several species of benthic invertebrates, includesypens and corals, are threatened
by demersal trawling off the west coast. Certapesyof trawling gear can cause
harm to animals and plants in benthic habitats wbged to be inaccessible.
Mid-water trawling for herring and sprat may haweirdirect impact on plankton
communities by altering the size of the fish pofialzs.

Fisheries pose a threat to species which are camgitentionally, particularly
marine mammals and birds. Mammals and birds acedatswned in lost fishing gear
("ghost fishing'). To protect marine species theratl by fishing in Swedish waters,
therefore, changes in fishing methods and equipmi#iite necessary. To establish
the exact number of deaths caused by bycatchemnsshinvolving independent
observers on fishing boats need to be set up.

Entanglement in cod nets is the biggest thrediegbrpoise in Swedish sea areas
today (the species is classed as endangered Beltie Sea and the Sound, and as
vulnerable in the Kattegat and Skagerrak). It isvested that at least 150 porpoises
drowned in fishing gear in Swedish waters every yetween 1988 and 1991. The
number of porpoises killed by the entire DanishtN@&ea fishing fleet in 1993 was
an estimated 7 000. Swedish studies conductet@fivest coast in 1995 suggest
that 2-3 % of the porpoise population become e¢ahgnd drown in cod nets. In
the Baltic, a large proportion of grey and commeal pups drown in fishing gear,
but the exact figures are not known. Between 19821888, some 25 000 birds
drowned in fishing nets in the south-east Kattegfitthe coast of Skane, chiefly in
conjunction with the cod fishery. It is suspectedttmany guillemots from the
Karlsbarna islands are killed in fishing nets ia Baltic, but at present there are no
figures on the numbers of seabirds suffering timeestate in other Swedish sea
areas.

The fisheries sector has a particular responsilfdit monitoring progress towards
and achieving the objective above.

[BOX:]

Bladderwrack belts in the vicinity of pulp millsi&lderwrack belts on shallow,
rocky substrates in polluted coastal waters invtbimity of pulp mills should have

increased in density and extent by the year 20@®pared with 1992.

[END OF BOX]
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COMMENT: Chlorate discharges from pulp mills have greeglyuced numbers of
species by eliminating entire bladderwrack comniesialong the coast of Sweden,
particularly in the Bothnian Sea. These specigs€imsystems are of great
importance, providing spawning, nursery and forggjrounds for many fish species
in coastal waters and the open sea. Dischargegahochlorines have harmed fish
populations and altered patterns of genetic vanat mussel populations.

It takes a very long time for bladderwrack to spread re-establish itself in affected
areas (around 5 years from germling to reproduitidiyiduals), and at present it is
not possible to state at precisely what rate natacalonization can occur.

3.5.7 Objectives relating specifically to speciesd genetic variation

[BOX:]

Overall objective regarding the conservation ofcggeand populations (Govt. Bill
1990/91:90A Living Environment

“Biological diversity and genetic variation shoble safeguarded. Plant and animal
communities should be maintained so as to enabldevpopulations of plant and
animal species occurring naturally in Sweden teisarin natural surroundings.
Viable, balanced populations of species occurninggia areas and inland waters
should be maintained.'

[END OF BOX]

This objective, or variants of it, has been adofmgthe Government and Parliament
in other contexts as well, for example in the nmiesent decision on forest policy.

Species assigned to the categories Endangeredwndrgble in the Swedish Red
Lists are judged to have such a status that teg-term survival in Sweden is not
assured. They are in other words “threatenedainsénse. The overarching
objective set out above must be taken to meanithtite long term at least, we must
seek to ensure that no species occurring naturefiyveden are to be found in the
Endangered or Vulnerable category as a resulttbf@mogenic factors. Species
may, however, fall within these categories of theesaa result of natural causes and
processes, such as natural climate change. Atrressene 1 300 species are listed
under these two headings. To achieve the overallgiated, therefore, populations
of these species must be strengthened so thatémegttain such a status that they
are no longer deemed to be endangered or vulnerBfile means that the species
concerned must become more abundant and spreaafédmaalities, and that the
sites where they occur must be conserved. Evesydba site constituting the habitat
of an endangered or vulnerable species represelggature from the objective.

Conservation of species' habitats
A general guiding principle is as follows: to bdeato conserve both species and
genetic variation, viable populations of the spgdencerned have to be maintained

within their natural ranges. Every species and fadjmn belongs to a plant or animal
community, which in turn forms part of an ecosysté&s has been pointed out

Error! Unknown switch araument.



before, thehabitatsof the species in question therefore have to bs@wed on the
necessary scale and with an appropriate distribufibese habitats have primarily
been dealt with in the ecosystem sections abovaelfollowing, attention is
focused on thepecies themselveBo begin with, we need to define two key
concepts:

Naturally occurring speciesSpecies which have established themselves in the
natural environment (including the older agricudiuandscape) by their own efforts;
that is to say, they have not

been deliberately introduced, directly or indilgdy human beings,

become established with the help of increasiafflgient man-made transport

and communication systems.
The term “naturally occurring species' also inctusigecies whichsed tchave
naturally established populations in the country which have subsequently been
reintroduced.

Natural range(of a species or population): Because of humaraatgon the natural
environment, the ranges of many species have atettawhile those of others have
expanded. The present range of a species theredar®t always be regarded as its
natural range. Generally speaking, the naturalearig species should be regarded
as the whole of the geographical area in whicksffexies has occurred regularly and
naturally (without active human assistance) dusome period of time -- with a
climate similar to that of today -- since the lgkstciation. Where a species is
expanding, its range is changeable, and may inerfeas one year to the next.
When determining the natural range of a speciesheeld take account of the
historical evidence available. Where reliable enimeof this kind does not exist, the
range has to be estimated, for example on the b&tig likely distribution of the
species' habitats.

Environmental quality objective

[BOX:]

Habitat diversity should be preservedatiteastthe same level, in terms of both
quality and gquantity, as at the beginning of the® For the most vulnerable
habitats, additional active measures will be neagss

[END OF BOX]

COMMENT: Objectives concerning the conservation of habitae very difficult to
quantify. This objective needs to be broken dowrttie different types of habitat
(e.g. different kinds of forests, wetlands etcd &mtake account of regional
conditions. Further impoverishment of habitats carre accepted. In many cases --
where habitat diversity has declined over a lormgppeand considerable losses have
occurred -- the situation must be improved. Fothferr discussion, see the objectives
in the ecosystem sections.

Species conservation

Environmental quality objective
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[BOX:]

Viable populations of alion-red-listed speciesccurring naturally in Sweden
should be maintained in all regions falling withireir natural range.

Viable populations afare and care-demanding spec&would be maintained
at at least as many sites or in at least as maasas at the beginning of the
1990s.

Viable populations cfpeciedisted in the ECHabitats and Birds Directives
and otheendangered and vulnerable speci®uld be maintained at at least
as many sites or in at least as many areas as betjiinning of the 1990s, and
the species concerned should in addition be enablspread to new sites
within their natural ranges. This should be achieoe the one hand by
appropriate care or management of suitable sitédwampreserving or

creating important habitats, and on the other Hangrotecting the species
from collection and persecution.

[END OF BOX]

COMMENT: Measurable goals linked to this objective, eagidble population sizes
and/or ranges, should be elaborated in speciebanitht action programmes. Here,
too, it is important to draw up objectives at thgional and local levels. It is
particularly serious when commonly occurring spgtiecome uncommon.
Populations, ranges etc. of common species, tauldltherefore be monitored.

Action objective

[BOX:]

Red Lists should be compiled for groups of spefdesvhich such lists do not exist
or are incomplete.

[END OF BOX]

COMMENT: Particularly by international standards, Swedas thevoted a great deal
of effort to the preparation of Red Lists of plaatsl animals. However, there are
still major groups, including various taxa of intebrates and also marine animals
and plants, for which lists have not yet been céeapilt is very important that the
Swedish Threatened Species Unit should be ablertonzie its Red List work in
relation to the species groups for which such tstsiot yet exist.

Species of international importance

Sweden has special responsibilitfor species which occur in Sweden and whose
Swedish populations aé international importanceThis is the case as regards

species
i) where Sweden holds a significant proportionhef total global or European
population,
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ii) which occur in Sweden and are threatened dblaadjor European level, or
iii)  which are endemic, i.e. only occur within afided, limited area.

A study should be made of the need to identify lstdspecies of international
importance'. At the same time, it should be asterthwhether the identification of
such species could form part of a general systetetiermine priorities as regards
species conservation measures.

Action objective

[BOX:]

A study should be made of the concept of “spedi@gernational importance', and
of whether this concept could form a component phat system to determine
priorities. If there proves to be a need to dravauist of Swedish species of
international importance, such a list should beared for vascular plants, birds,
mammals, reptiles and amphibians in the cours®96 .1

[END OF BOX]

Genetic variation

The general guiding principle and aim as regaraserving genetic variation is that
viable populations of the species concerned shoellchaintained throughout their
natural ranges. In the case of domesticated avatét species, the aim should be to
safeguard existing and future genetic variatiothexmost appropriate way possible,
for example in gene banks or by entrusting releeanservation projects to
organizations. Below, we confine ourselves to dioambjective of a general nature
and an objective regarding fish populations (o@aam which the conservation of
genetic diversity is known to be a problem).

Action objective

[BOX:]

Non-native (alien) species and/or genetic matsthiauld only be permitted to be
introduced in such a way that the genetic makefupative species is not put in
jeopardy and other damage to biological diversitgvoided.

[END OF BOX]

COMMENT: The introduction of alien species and geneticemaltis a problem area
in its own right. To achieve the objective abovatadon which to base risk
assessments etc. need to be available (in ordgpty the precautionary principle).
A separate objective concerning the introductioth spread of marine species and
genes is set out in the section on the marine emvient.
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[BOX:]

Genetic variation in natural populations of fistWhen fish are bred for stocking of
Swedish sea areas (e.g. compensatory rearing t€ Balmon), the genetic
composition of the wild population should be saegled. Scientific criteria should
be applied in this connection, including the genbtckground of the hatchery and
wild populations, and the absolute and effectizesiof these populations.

When fish are bred for conservation purposesnsizlly accepted criteria
should be applied; among other things, accountldhmeitaken of the selectivity of
the breeding programme, and of the effective pdjmnasize.

[END OF BOX]

COMMENT: In Sweden, salmon, brown trout and cod are retarstbck sea areas,
chiefly in the Baltic. The salmon of the Baltic @yenetically distinct from other
populations of the same species in Europe, andnnitie Baltic there are also
genetic differences between populations from differivers and even different
parts of the same river. Hydroelectric schemed duiling the 20th century on rivers
flowing into the Baltic have reduced the numberieérs in which salmon spawn
from around 60 to 20. A large proportion of the gigmvariability of salmon has
consequently been lost. Compensatory rearing dfdsdlmon, which has been
undertaken on a large scale since the 1950s, htherfueduced the species' genetic
diversity within the farmed populations.

Where fish are reared to strengthen natural popuak{(supportive breeding), it is
especially important that this is not carried ousiuch a way as to endanger the
genetic integrity of the natural population. Bak&lmon are a case in point; wild fish
make up just 5-10 % of the species' marine populiatiln the present serious
situation, the fisheries sector has a special respidity to monitor and ensure
progress towards this objective.

Hunting

Environmental quality objective

[BOX:]

Hunting is permissible in Sweden if it is justifiedther from the viewpoint of utility
or from the viewpoint of preventing damage, anidlig undertaken in such a way
that biological diversity is maintained and pronwbte

[END OF BOX]

COMMENT: "Justified from the viewpoint of utility' meartsat the flesh or skin of the
animal hunted is used. "Justified from the viewpoirpreventing damage' means
that hunting prevents either (a) damage to bioditseresulting from excessively

large populations or caused by introduced non-eapecies or genetic material, or
(b) unacceptable damage to a human activity, ss¢taasport or forestry.

Examples from the regional and municipal levels
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Draft nature conservation programme, municipalftiKarlstad:

* Plant and animal species should be conserved $o @ensure that viable,
balanced populations of all plant and animal spgea@urring naturally in the
municipality, both on land and in water, are ablsurvive in natural
surroundings.

* A rich and varied flora and fauna should be maimed in the municipality.
The municipality's plant and animal life should betimpoverished as a
result of local extinctions of species. Speciesdlened at the national and
local levels should be protected and enabled totauai or increase their
numbers (more individuals on more sites), compavi¢il the situation in
1994. In the long term, no species occurring ndljuirathe municipality
should be threatened by human activities. No afesties should be
introduced or released into the natural environment

* The long-term survival of threatened species odeg in the municipality
should be assured no later than the year 2010mtimécipality of Karlstad
has a special responsibility for the following Pésies: ... (see the
municipality's nature conservation programme).

3.5.8 Other objectives relating to pollution and bdlogical diversity

This section sets out objectives relating to palitiioads and reductions not dealt
with in earlier sections. In principle, most podlats can in the long term have a
detrimental impact on biodiversity. The objectivetow concerithose pollutants
that are judged to have the biggest adverse eftectsological diversity in Sweden.

Load objectives

Existing load objectives regarding atmospheric déjmm of sulphur and nitrogen do
not need to be changed at present.

[BOX:]

Load objectives for nitrogen:

Atmospheric deposition of nitrogen should not exctes following critical loads:
Northern Sweden (Norrland) 300 kg/kgr
Central Sweden (Svealand) 400 kgfkm
Southern Sweden (Gétaland) 500 kgflym

[END OF BOX]

COMMENT: These load objectives are geared in particulprésenting
eutrophication, but are also relevant to acidif@matnd ground-level ozone. They
have been set primarily with a view to maintainiogg-term sustainable forestry,
but they are also sulfficiently stringent to consettve biodiversity of most Swedish
ecosystems. Possible exceptions are certain fsitestnot managed for timber
production and certain mountain heaths with thifssblo date has been set for
achieving these objectives, chiefly because (intramsas of Sweden) 60-90 % of
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atmospheric deposition of nitrogen originates imeotcountries.

The assessment criteria currently being drawn garcéng the eutrophication of
Swedish coastal waters may result in new load dbgscfor nitrogen and
phosphorus with respect to coastal waters. Thogties may cover emissions to
water as well as air. They are being elaboratquhesof a
Government-commissioned study, and will be preskimt¢he course of 1996.

[BOX:]

Load objectives for sulphur oxides:

Atmospheric deposition of sulphur should not excisedfollowing critical loads:
Northern Sweden (Norrland) 250 kg/kgr
Central Sweden (Svealand) 250 kgfkm
Southern Sweden (Gétaland) 300 kgflm

[END OF BOX]

COMMENT: These load objectives are geared to preventiittifization and are well
in line with the overall goal of conserving biodisity in Sweden. However, they
have been set primarily from the viewpoint of maining long-term sustainable
forestry and conserving the natural flora and faofsurface waters. No date has
been set for achieving the objectives, primarilgdaese (in most areas of Sweden)
70-95 % of atmospheric sulphur deposition origisateother countries.

Action objectives

The majority of action objectives concerning atntasic emissions which were
presented irBtrategy for Sustainable Developmearg by and large still relevant. To
conserve biodiversity, however, it is importans&s more stringent objectives for
nitrogen oxides and ammonia. There is also a gasor introducing a more
stringent objective regarding atmospheric emissafrailphur oxides. Politically
determined objectives for nitrogen oxides, ammamid sulphur oxides were set out
in Government Bill 1990/91:90:

[BOX:]

Substance Existing goal Outcome

- Nitrogen oxides  -30 %, 1980-95 -14 %, 1980-94

- Ammonia -25 %, 1980-95 +6 %, 1980-94

- Sulphur oxides -80 %, 1980-2000 -81 %, 1980-94

[END OF BOX]

Proposals for more stringent action objectivestirgeto nitrogen oxides, ammonia
and sulphur oxides are discussed below.

Nitrogen oxides, sulphur oxides and ammonia
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The Environmental Protection Agency intends to psgpaction objectives
concerning reductions of atmospheric emissionstofgen oxides and ammonia
over the period 1990-2000. These proposals areceegh¢o be submitted to the
Government in January 1996 as part of a packagetber measures, requested by
the Government, to reduce emissions of nitrogedesxand volatile organic
compounds in all sectors.

Under the UN ECE Convention on Long-Range TranstannAir Pollution
(LRTAP), work has recently started on an internadigrotocol to reduce
atmospheric emissions, particularly of nitrogerdesi, in Europe and North
America, the aim being to elaborate the protoctthiwithe next few years. An
abatement of atmospheric emissions of ammonias@ai the agenda, at least at the
present time. A protocol on sulphur oxides alreaxigts. The existing Swedish
action objective for nitrogen oxides covers thaqued980-95. This goal, i.e. a 30 %
reduction of emissions by 1995, will not be attdinBetween 1980 and 1994,
emissions were reduced by only 14 %, and the remuathieved by the end of

1995 is likely to be no more than 15-20 %.

Sweden has undertaken to reduce sulphur emissjo88 % between 1980 and
2000, in line with earlier policy decisions. By @®wedish emissions of sulphur
had already been cut by 81 % from the 1980 basediimee this is not enough to
solve the problem of acidification, there is catspropose a further reduction of
Swedish emissions up to the years 2000 and 2086ditld be noted that several
other European countries have presented propo#alavarget date of 2005).

The present Swedish action objective for ammonieethe period 1980-95. This

objective, i.e. a 25 % reduction of emissions b93,9will not be achieved. Between
1980 and 1994, emissions increased by about 6 %.
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CHAPTER 4
4, Assessment of the sectoral agencies' action ptan

In the process of drawing up its own plan of actibe Environmental Protection
Agency was asked by the Government to undertakevarall assessment of the
sectoral action plans'. This assessment was tartekaccount the relationship
between existing objectives and the state of tierabenvironment from the
viewpoint of biological diversity. The Agency's plavas also to include an
integrated assessment of the action required atliesarea of biodiversity as a
whole. This aspect of the Environmental Protecigency's assignment may be
seen in the light of its responsibility, as theiowél environmental authority, for
monitoring and evaluating activities in the diffetesectors of society.

Basis for the assessment

The general principles that were to guide the assest were set out in the terms of
reference for the Agency's action plan (which rédetheStrategy for Biological
Diversity, see section 1.3) and for the plans to be prefday¢de sectoral

authorities. The broader framework consisted oftimaronmental objectives laid
down at the political level and the overall asses#of the problems involved set
out in the country study. On this basis, the Envinental Protection Agency has
attempted to make an overall analysis and assessifre action needed to achieve
and maintain the objectives set. Will the propose@dsures be sufficient? Which are
the most pressing problems? In this context, vadubasic data have been provided
by the Swedish Threatened Species Unit's analjsieaction needed to safeguard
red-listed species.

4.1 General comments on the sectoral plans

The long-term maintenance of biodiversity is depegricn both conservation
measures and action to ensure that biological ressware used in such a way as not
to deplete biodiversity in the long term (sustaleakse). The principal role of the
sectoral authorities -- and the sectors which tteer -- is to develop and gain
acceptance for sustainable methods of use.

The Convention gives a clear definition of “susthie use', and hence of the
requirements flowing from it (see Annex 1). An inniaot task to be addressed in
many sectors -- particularly those involving ecoimattivities -- is thelevelopment
of criteria to define sustainable ugerimarily from the point of view of
biodiversity). In addition, the sectoral authosti@longside the sectors themselves,
have a special responsibility to try to outline tiieire shape of sustainable
agriculture, fisheries etdVluch more work needs to be done in this area. The
National Board of Forestry, in its action plan, hasde most progress in this
direction.

An area of common concern is the elaborationadaption of measurable
objectivesSectoral agencies must ensure that goals relatinogange and

implementation within their sectors are formulaiteterms which allow progress
towards them to be monitored.

4.2  The Board of Agriculture's action plan
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The terms of reference for the action plan to awdrup by the Swedish Board of
Agriculture stated that it was to concentrate anrtiteasures needed in the
agricultural, horticultural and reindeer-herdingtses to achieve the environmental
objectives that have been laid down. The basicveasito be to “seek to ensure that
activities in these sectors are made ecologicatlyensustainable'.

The Board of Agriculture's action plan places tt@memphasis on unimproved
grasslands and small-scale habitats, which malkefap per cent of the total area of
farmland in Sweden. Reindeer herding is also dweitit

The plan offers a good description of the biodiitgrsf the farmed landscape, and a
good overview of how agricultural use of the coysitie has affected biological
diversity. It clearly elucidates thdynamicnature of the landscape, and how hier
conditions for biodiversity have changedn many cases dramatically -- over the
last hundred years or so. The plan notes that “ragthe basic factors on which the
biological diversity of the agricultural landscagepends have disappeared or
declined'. It also points out that these changdi<amtinue and, what is more, that
the changes that have already taken place hawehotade themselves fully felt.
The threats described include phenomena sugtadequate numbers of grazing
livestock or agricultural enterprisds certain areastructural change# milk
production, anétmospheric pollution

It would be useful ithis analysis could be pursued furtferdconclusions could be
drawn as to what action needs to be taken in thialgural sector-- in certain

cases, at the policy level -- to halt a trend twatld crucially undermine the basis for
maintaining biodiversity in the agricultural landpe. In addition to the phenomena
mentioned above, factors of importance includegirgeral feasibility of farming in
forested and mixed forest/farmland regions, milktquallocations (and the
principles underlying them), the age structureheffarming community and
(neglected) investment needs.

Another fundamental question to be addressed bggdheultural sector isVhat

does sustainable agriculture ent@isustainable' with particular regard to the
long-term maintenance of biodiversity)? What shaplesustainable agriculture
assume in the future? What conditions must be onéévelop agriculture along such
lines? A great deal of work still needs to be dionthe agricultural sector on these
questions, not least in terms of research andatdliection.

The introductory section of the Board of Agricuélsraction plan makes it clear that
the plan does not look in any detail at areasdhailready or are expected to be the
subject of separate inquiries or studies. Consedtyjennumber of major agricultural
factors with an impact on biodiversity are not death, in particular pesticide use,
plant nutrient leaching and ammonia emissions. cthuntry study stresses that these
are factors with significant adverse consequenmedifersity. What is more, their
effects are not confined to the agricultural largeg since they also have an impact
on adjoining ecosystems (lakes, rivers and the sea)

As was mentioned above, the Board has chosen s fadts action plan on
unimproved grasslands and small-scale habitat®niitting any discussion of
pesticide use, nitrate leaching and ammonia enmisgioe plan fails to provide a
complete picture of what needs to be done in #gtosover the next few years. It
would have been useful if the plan had at leaduded a summary of the present
situation and the action that needs to be takentbeenext few years in these
problem areas.
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Valuable aspects of the plan

The action plan includes many proposals which ti@rBnmental Protection
Agency supports. Several of the objectives and oreasuggested are in line with
the Agency's own plan. Points which the Agency aeles include the following:

- The plan draws attention to the need to invastighe value afmproved
pasture-landn terms of biodiversity.

- It refers to a number of important projects,tsas those oanimal growth
and economicandavermectin preparationd he projects “Animal growth
and economics' and "Economic feasibility of quatitiented landscape
conservation' will be completed early on in theigeiprimarily covered by
the plan (1996-98). In view of this, a preliminamytline of the additional
steps likely to be taken on the basis of theseeptsjwould be useful. As
regards avermectins, the Environmental Protectigan&y agrees with the
proposals for mandatory documentation of the emvivental effects of
medical products and concerning the applicatiothefsubstitution principle.

- The plan underlines the importance of usingrésellts of the Key Habitats
Survey concerninfprest pasturesRemaining forest pastures may be
mentioned as one area for which the Environmentatetion Agency, the
Board of Agriculture and the Board of Forestry ddazontinue to share
responsibility.

Areas requiring further attention

There are a number of areas in which further dsionsand additional proposals
would be of value. These include:

- Views of and potential problems associated githater use of genetically
modified organisms (GMO®) agriculture. Both the Board of Agriculture
and the Environmental Protection Agency and otloelids are currently
developing policies on this issue. One area of eonis the danger that
increased use of genetically modified crops wittbluéde resistance could
result in an increase in herbicide use.

- Monitoring of the sector's own activitieBvery sector and every enterprise
etc. within it has a responsibility to monitor @&n actions. In the case of the
agricultural landscape, monitoring of individuaksi covered by the
Agri-Environment Programme is very important.

- The plan deals with the questionre€reating/restoring habitatdt is
important to underline, as the Board of Agricultdaes, that thprimary
approach must be to continue to manage and pressamaening sites of
habitat interest. As far as restoring and reinsggliabitats is concerned, it is
important now to draw up and carry out operatigomagrammes and projects.

- One of the proposals in the plan is that prilesshould be elaborated
concerningactive reintroduction of speciesd measures to strengthen weak
populations. The plan rightly stresses that, wheirtroduction is being
considered, it is essential that there is eviderfitke species having occurred
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on the site previously and that seed/plant materiabailable in the same
village or district. Nevertheless, the EnvironméRttection Agency is
somewhat hesitant about species reintroductionthegrounds that it is
guestionable whether they are a cost-effective areasther than in very
special circumstances. In some cases, active odinttion can be regarded as
an attempt to manipulate habitats so as to maxitheeumber of species.
The Agency wishes to emphasize that the vital tisrtg conserve habitatef
significance for biodiversity. In the agricultulahdscape -- as the Board of
Agriculture indeed observes -- the main concerntriesefore generally be

to maintain appropriate patterns of management.

- The Convention on Biological Diversity takesiategrated approach to all
aspects of biodiversity. Domesticated and cultidatemponents of diversity,
above allplant genetic and other agricultural genetic resces are of great
importance in terms of both conservation and uke.dlan includes a
number of brief proposals relatingdomesticated and cultivated
biodiversity In parallel with its work on the action plan, tBeard of
Agriculture was also commissioned to draw up coret@n plans for
landraces (local breeds and varieties). These pldhise presented
separately. A summarized account of the measuggsped concerning
landraces, and other proposals relating to thieasgf diversity, would be
useful.

In that context, an account of the Board of Agtierd's views on the potential
problems arising from EU regulations on the marigtf seed varieties (EU
common catalogue of varieties), and of any acti@omnsiders necessary, would be
of interest. There have been fears that theseatgus$ could lead to fewer varieties
being grown, as a result of a dwindling range afeties on sale. Here, the
Environmental Protection Agency would draw attemtio the inquiries recently
conducted in Sweden in the area of agrobiodiversity

The Agency endorses the overall environmental dilvproposed for the
reindeer-herding sectoAs regards the goal which states that reindestiupa areas
should be grazed by domesticated reindeer, it wigh@oint out that there is also a
need foreference areafor research and environmental monitoring, and ¢chee
should be taken to ensure that this objective doésonflict with meeting that need.
Under the threats heading, the plan notes thahteeational border between
Norway and Sweden makes it more difficult to ensheg reindeer grazing is
ecologically sustainable. However, no measureadkl¢ this problem are suggested.

4.3  The Board of Forestry's action plan

The Environmental Protection Agency agrees withathalysis and descriptions set
out in the background and strategy sections o&ttien plan presented by the
National Board of Forestry. The two authorities largely in agreement on the
nature of the problems involved, but may have diffgviews on what measurable
objectives should be set and what instruments eeded to solve the problems. The
Agency supports the Board of Forestry's strategyrdanote the development of
forestry towards future sustainability. This stggtattaches equal weight to forestry
methods which take greater account of nature ceasen, on the one hand, and the
establishment of reserves, on the other. Certalditiadal elements and more
in-depth analysis of a number of topics would méilie a more complete document.

The Agency commends the following aspects of tha:pl
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- It emphasizes that a fundamental factor in theservation of biological
diversity is the methods by which its componeneswsed (and the principles
underlying them).

- It recognizes the importance of environmentaéotives expressed in such a
way that progress towards achieving them can betared (i.e. objectives
which are defined in time and space). The EnvirantaieProtection Agency
endorses the approach presented by the Board e$trprEfforts to develop
monitorable objectives and strategies must be stépp, and they must be
made at the local and regional as well as the aeletvel. At the county level,
close collaboration between county administrativards and county forestry
boards is very important.

- The plan proposes a study of the effects of tdimal-felling ages and
changes in the rules limiting the areas that cafeltesd. This study should
begin as soon as possible.

- It highlights the need for further collectionadita concerning the effects of
different forestry methods on biodiversity. Howewgreater knowledge alone
is not enough; it is also important to make sues thodified (new) methods
arewidely introduced at a practical leval the forestry sector.

- Attention is drawn to the significance for bigdisity of forest land classed as
“unproductive’ (i.e. yielding less than # of timber per hectare per year). In
this connection, it may be necessary to distingh&tiween different types of
unproductive forest land and possibly to use diffiérforms or degrees of
protection in different parts of the country.

A key question to be addressedhasvforestry methods should be changed,
particularly as regards certain types of foréghat instruments need to be used to
ensure that the necessary measures are implememted Pmportant components of
Sweden's new forest policy are deregulation andntaty nature conservation
measures, and the emphasis is therefore naturalbplicy instruments such as
advice, information and training. The crucial gimsis whether such devices will
be sufficient to achieve the aims and implemeniptlogosals set out in the action
plan. The plan points out that, to a large exterdtection of habitats requiring
special attention is dependent on forest ownensntatily refraining from or
adapting silvicultural measures. It is not entirellgar at present to what extent forest
owners (corporate or individual) can be expectetdke the necessary care, employ
new/alternative methods etc.

It has to be asked whether, alongside informati@ming and advice, there may not

in some cases be a need for legal and/or econostitiments. Such instruments

may be needed to promote, for example,

- the adjustment and development of silvicultstems (including
adjustment to take account of natural forest dynami

- the adjustment of felling methods (to avoidifelof entire stands) in spruce
forests that are little disturbed by fires,

- priority for deciduous trees in the afforestatf arable land,

- the maintenance of tree cover in habitats wiiegdree layer exhibits long
continuity, and

- the retention of deciduous stands created blyfpeest fires, until other,
similar sites in the vicinity are able to take ottegir ecological functions.
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Further economic incentives could be consideretietp ensure that the practices
outlined above are introduced on a large scale.

An important general question is how financial @spbility should be apportioned
between the forestry sector and the state. ltéesgary to draw upstimates of the
costsinvolved and to decideho pays for whatUnder existing environmental
policy, the basic principle is that the sector @ned must itself bear the cost of the
adjustments needed to maintain biodiversity.

The Environmental Protection Agency supports tharBof Forestry's proposal for
a study of appropriate arrangements for documenitiegrovenance of plants and
seedslt would be of value if this inquiry were to rdisim the near future in tangible
documentation requirements (to be met by the forestctor), accompanied by a
duty to report on this documentation. Such a syssesssential if the genetic
variability of forest trees is to be preserved.

In many forest areasgstoration measureare needed. What should be the
responsibility of the industry itself, and what sltbbe done by the forestry
authorities etc.? Restoration is touched on inotarisections of the action plan. An
overall analysis of responsibilities, levels of iegfion etc. may also be necessary
here.

Sections and lines of reasoning which need to bewédoped

- What does sustainable use, primarily from the pi@nt of biodiversity, entail
for the Swedish forestry sector? The action plagsdexamine the question of
sustainable forestry, but does so with an empluesgroduction (growth,
removals, standing volume etc.). Given the basiwjples intended to guide
the preparation of the action plan (primarily then@ention on Biological
Diversity), further consideration should be giverttie concept of sustainable
forestry (in the sense of forestry which will neatl to a long-term decline of
biodiversity). It is also of interest here to arsalyn greater depth whether the
production and environmental objectives of forestip be met in full with
the resources and instruments available, or whétieee is an in-builtonflict
of objectivesand/or a need to change the basic framework of
regulations/instruments/resource allocation. Thienasges relating to habitat
protection measures which the Board of Forestrggs are interesting and
a step in the right direction.

- Objectives should be expressed in terms whichraasfpossible enable
progress towards achieving them to be monitohedhis respect, as the
action plan points out, there are a number of bdifficulties, particularly as
regards action objectives. The following are a ésamplef action
objectives which could be formulated in monitoratelens (more
specifically, quantified and given a defined tinualg):

* an increase in the quantity of old, coarse-stedhtnees,

* an increase in the quantity of dead wood, and

* an increase in the deciduous element in conifeisiands.

One option here is to define interim objectiveg (&hat level should be
achieved by the year 2005, as an average for téevai Sweden). Further
efforts to elaborate measurable objectives fofdhest landscape will be
made on a collaborative basis by the Environmértadection Agency and
the Board of Forestry, with the involvement of fheestry sector and
researchers, among others.
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One fundamental question is whether the existithgs on attention to nature
conservation and habitat protection are sufficierhaintain the habitats of
red-listed species. It needs to be stressed thahams very little about the
habitat requirements of red-listed species and ttheweasons why they are
threatened. Despite our limited knowledge in theaaan analysis of the
habitat requirements of different species (recelisand others).e. the
conditions that must exist if viable populations & survive within their
natural ranges, should form the basis for the adtidbe taken. Such an
analysis could proceed from existing forestry mdthand regulations and the
conditions and constraints which they create. Tlaa pnumerates the
red-listed species to be found in forests. It wddgde been interesting if this
account of the present situation had been linketedhinking behind the
measures proposed.

The aim of avoiding or reducing damage to sites supportinglisted
speciesls crucial and needs to be more precisely defilteshould be made
clear that "damage' has to be defined on the bésjgecies' habitat needs, in
other words, a given intervention must not be utaden if it could impair the
prospects of the species or population(s) concesoedving in at least the
same numbers on the site in question (an applitatiohe precautionary
principle). Buffer zones are important in this @it Further data needs to be
gathered on the habitat requirements of individpaicies and how they
respond to different types of impact/interventi@me important source of
basic data will be the Key Habitats Survey (reflegta habitat-oriented
approach). Meanwhile, the precautionary principleusd be applied.

Under the new forest policy, forest owners aguired, when notifying the
authorities of their felling plans, @ive details of the nature conservation
measures they intend to undertaReoposals for specific measures to develop
this instrument so as to avoid damage to sitesatipg threatened species
would be of interest. As part of this procedurenevs could be required to
inventory and document the species and habitasept®n the site, before
they are given the go-ahead to begin felling opemat Despite a major
commitment to survey work in recent years, thei@dtear risk of habitats
and sites of value to red-listed species disappgasimply because we are
unaware of their existence. It would also be ofriest to examine what
impact the new reporting requirement has had anttidave on overall
nature conservation efforts in forest areas. Doeva/supply sufficient
information? Does the system work in practice? Reémp of nature
conservation measures should be one of the sulgeetsed in the first stage
of the evaluation of the new forest policy, whishritended to be completed
in 1997 (see proposals in Board of Forestry's agilan).

Conclusions concerning the forest landscape

The new forest policy incorporates ambitious aiegarding the environment, and
especially concerning biological diversity. Forestser a very large proportion of
Sweden's land surface. At the same time, we knaiwtiany forest-dwelling species
are red-listed and that the basic conditions fodiviersity have deteriorated
dramatically in the last roughly one hundred years.

The main concern as regards forest biodiversity retain natural forests and to
prevent impoverishment of the structure and fumstiof natural forests in the
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managed forest landscape. Virtually all the genandl more detailed evidence
available to us concerning forest ecosystems, b&duUarest habitats and the
requirements of forest-inhabiting species indic#tes this is the case. And the great
majority of the measures implemented to stem thgoirarishment of the forest
landscape are indeed geared to promoting the steuahd functions of natural
forests. This is the case not only in Sweden, lsat ia the rest of the Nordic region
and most other countries with temperate forests.

As forests continue to be managed for timber prodogcfurther areas of natural
forest will be converted into forests created deast shaped by man. New
approaches will probably result in numerous smalteas of natural forest being
saved as “special care' sites and in certain gtalalements of natural forests being
preserved by detailed attention to conservationisi@e conjunction with felling. In
the long term, 50-100 years, it is also possibée the human-managed forests of
today will assume greater biological interest, assallt of new approaches in
forestry, including greater attention to individséte conditions, alternative methods,
and conscious attempts to incorporate featureswige found in natural forests.
However, such measures will not eliminate the rteezstablish reserves, where
nature conservation is the paramount interest aesepvation of the site is
guaranteed in perpetuity.

There is a risk that the remaining areas of naforakt could become even more
fragmented. The forest landscape of tomorrow maagist of productively managed
forests which are biologically richer than the meultures of today, together with
thousands of small areas of habitat interest, coadeby landowners themselves or
under the habitat protection provisions of the KatDonservation Act. More
extensive natural forest ecosystems will mainlyisérin reserves.

An important question is whether the equation betwabjectives set, existing
instruments to implement them and available ressuvdll balance. The ecological
requirements of species and populations are orie faasor. Another is the rules on
compensation and their application, and the ressuavailable to make payments
where landowners wish to receive the compensatey are entitled to. Few
individual or corporate forest owners are likelffdogo payments to which they are
entitled under existing regulations. An assessibaséd on the objectives set
suggests that the funds available are far fronmcefft to meet the needs that have
been identified.

The Board of Forestry has estimated what it witdo implement the habitat
protection scheme on forest land. To this, we radstthe compensation that will
need to be paid to establish reserves on foredtMdnose conservation interest is
incompatible with commercially viable forestry. Bting knowledge about the
habitat needs of red-listed species suggestshbaturvival of quite a number of
species, at least, will depend on restrictionsavadtry going beyond what can be
demanded on the basis of normal rules on naturgeceation measures or habitat
protection. For example, within the project to stheewhite-backed woodpecker
(Dendrocopos leucotdsit has been estimated that it would cost attI8&K 100
million to maintain a viable population of this sjEs in Sweden. This estimate was
based on the area of forest from which forestryldidmave to be banished in order to
ensure that the remaining individuals had a chafisarviving and reproducing.

To meet the objectives that have been set, theviolh action is called for:

Further changes in forestry methods in Swedemgequal weight to
environmental and production considerations. Newhods, better geared to
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nature conservation, need to become more widespireddapid
improvements need to be achieved regarding “lignit@rctors', such as fire
disturbance, dead wood, old and large-diametes tgg@ different types of
natural forest. This process of change is alreagyagress, having begun a
few years ago.

Greater financial resources need to be allodatedfeguarding valuable
forest sites (sites where basically no form of $tmecan be allowed if they
are to retain their biological interest). This rswagent need, given the
number of sites in danger of being lost over thd feawv years.

4.4  The Board of Fisheries' action plan

The environmental quality objectives set by theidiet! Board of Fisheries for
lakes, rivers and streams and for coastal and arfésWaters tally closely with the
Environmental Protection Agency's objectives. The authorities take a largely
similar view of the environmental quality objecti/kid down for the aquatic
environment and fish populations. According testsnding orders, the Board of
Fisheries has the role of promoting the responsitdaagement of fish resources,
with a view to contributing in the long term to tbeuntry's food supply and overall
prosperity. Under its sectoral responsibility foe environment, and in consultation
with the environmental authorities, the Board &ab promote biological diversity
and hence rich and varied populations of fish. Thidearly reflected in the
environmental quality objectives laid down by theald.

The strategies presented by the Board of Fisharidsr the “action objectives and
action plan' headings for fresh waters, coastatmabffshore waters and salmon
(Salmo salay are basically in agreement with the EnvironmeBRtaitection Agency's
strategy.

The Agency welcomes the following aspects of trapl
- Surveys are to be carried out as a basis fonédlsessary action plans.

-- Efforts to restore disturbed areas will contimueollaboration with the
Environmental Protection Agency. The two agenciesadready involved in
wide-ranging cooperation and in several joint petgelt may be justifiable to
step up this cooperation.

- Action programmes for individual fish species & be drawn up and
implemented. At the present time, the Board of &iis and the
Environmental Protection Agency are jointly elalimmg action programmes
for wels @ilurus glani$ and noble crayfishAstacus astacysnd, to a more
limited extent, Baltic salmon. Similar programmes & be drawn up for
further species. These programmes should be bastt surveys that are
planned. Where the need for an action plan is césin the case of
spring-spawning vendac€g¢regonus trybonj such a plan should be
implemented immediately, without awaiting the résolf a survey.

- The Water Act and the Ordinance on Fishing, Agltare and the Fishing
Industry are to be reviewed. It is important irstbonnection to emphasize, as
the Board of Fisheries does, that special accoemti®ito be taken of impacts
on biodiversity, and that restorative measured) siscenhancing spawning
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and nursery areas for wild fish, should be givaorjiy over stocking of
farmed fish. This should be taken into accounthipgical planning.

- Wherever possible, water rights judgments ateetoeviewed, to ensure that
biodiversity is accorded far greater protectiomthas been the case up to
now.

- Vigorous action will be taken to achieve furtheductions of discharges of
acidifying, eutrophicating and toxic substanceg)ding them down to levels
which do not affect fish and the organisms on whitey feed. It is important
that the Environmental Protection Agency and tharB®f Fisheries
continue to work together to ensure that limingnaintained on a sufficient
scale to avert any threat to Sweden's freshwaiea nd fauna.

- Steps are to be taken to improve the habitafislof shellfish and the
organisms on which they feed -- e.g. man-made kltdzknigration will be
removed on rivers that could be used by specissrat stage in their life
cycle.

- Selective methods of fishing are to be develogediintroduced. Equipment
and methods should be designed to ensure thatangigt species are caught
and that bycatches of other organisms, such as,bitrdmmals, other fish
species and invertebrates, are minimized. The BofFisheries and the
Environmental Protection Agency are currently imeal in joint projects
relating to seals and fish, protection of porpoisesonnection with fishing,
and a study of bycatches. The latter project snded, among other things,
to provide basic data for an action plan to proteatine fish species.

- Action will be taken to reduce the problem afst fishing gear (‘ghost
fishing").

- An action plan to conserve naturally reproducagmon populations is to be
implemented. This plan should cover the Baltic $a&e Vanern and the
west coast area. It should be designed as a calE®act to preserve wild
salmon populations, but should also seek to uttlieefull reproductive
potential of salmon rivers and rivers which carrésored so that they once
again support salmon. This project should natuiattjude an international
dimension, and should be run as a joint venturevdet the Board of
Fisheries and the Environmental Protection Agency.

- Should a fisheries conservation levy be intradygart of the revenue from it
will be used to finance action to maintain biodaigy.

Sections and proposals which need to be developed

Closer attention should be paid to proposals tadeany adverse effects of
recreational fisheries. Since it is pointed out thhas not been possible in the
framework of the Board of Fisheries' action plamgtantify the environmental
problems associated with recreational boating afinig (pollutant emissions to air
and water, litter, disturbance of soil, benthicgudites, flora and fauna, etc.),
proposals to quantify these problems should beictedd among the measures
suggested. The Board of Fisheries should in addélaborate tangible proposals to
reduce the amount of lead introduced into the enwirent by anglers. One
possibility is for the Board to become involvedfie cooperation already existing
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between the Swedish Anglers' Association and thte@ha Chemicals Inspectorate,
which has the aim of reducing the use of lead sskesport and recreational
fishing.

Measures to reduce the environmental impacts cd@dture need to be further
developed. Aquaculture has several significantcésfen biodiversity, e.g. the
ecological effects of deliberately stocked and psdaorganisms, the spread of
parasites and diseases, effects on the geneticopa&efarmed organisms, the
effects of supportive breeding on the genetic casitipm of natural populations, the
effects of genetically modified organisms, the efffeof nutrient discharges from
feed, and the effects of the use of antibioticstamét anti-fouling agents. Alongside
the other authorities concerned, the industry atetést organizations, the Board of
Fisheries has an important part to play in creagirgter awareness of existing
guidelines on translocation and stocking of orgasisised in aquaculture.

The plan presents action objectives and plangéshfwaters, coastal waters,
offshore waters and salmon. Many of the excelleoppsals reappear in a similar
form in the different sections. Closer interactm@iween these different spheres of
concern would probably enable the action planstmbre efficiently implemented,
as well as optimizing the various measures undentak

4.5 The Board of Housing, Building and Planning's etion plan

The action plan drawn up by the National Board ofising, Building and Planning
consists of measures to conserve biological dityeirsithe built environment. Its
assessment of the importance of green spaces amalrauntryside in and around
urban areas is shared by the Environmental Proteétgency. The main
significance of biodiversity in the urban contexthat it offers urban dwellers
opportunities for contact with nature, recreatitm &he Agency is keen to
underscore that this outlook should form the bfEsisonserving biodiversity in the
built environment.

The elaboration of objectives (where possible, medse objectives) for
biodiversity in the built environment is an impartarea for further collaboration
between the two authorities.

The Environmental Protection Agency welcomes ttieviong points in the plan:

- It emphasizes the need for greater ecologiga¢eise within municipal
authorities.

- It proposes that authorities in the transpoctae(e.g. the National Maritime
Administration, the National Road Administratiordathe National Rail
Administration) should be even more fully involviedactivities to promote
biodiversity. This view accords with one of the s@ees proposed in the
Environmental Protection Agency's plan.

- The importance of further data collection is erithed, e.g. concerning the
consequences of the barrier effects of roads dlabss, and methods of
greenspace management in urban areas.

- The plan highlights the need for better datavbith to base planning and
nature conservation activities (e.g. in its propg®sa greenspace
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programmes, vegetation-based planning maps anctipahnature data
banks).

Comments on the action proposed

Although many of the measures proposed in this ataerof a more general
character, they do establish guiding principlesifiodiversity conservation in the
built environment. The Environmental Protection Agg supports these proposals,
and considers that some of them could usefullyeveldped further.

The Board of Housing, Building and Planning propotfet the conservation of
biodiversity should be identified in the NaturaldRarces Act as a specific public
interest. The Environmental Protection Agency agjteat it is important to
emphasize in the Act, and in the forthcoming Enwinental Code (which will draw
together all the main legislation on the environthehat biodiversity is a key
concept. However, several chapters of the NatueabRrces Act have a bearing on
biodiversity, and the Agency therefore suggestsdttantion should be drawn to
biological diversity in the opening section (ChSEct. 1) of that Act and in the
general provisions on due care that are to bedeclin the Environmental Code.

The Environmental Protection Agency wishes to ersfesthe strategic importance
of structure plans (master plans) in the consesuaif biodiversity. The proposal on
greenspace programmes as part of the input infotate plans is important. These
programmes should describe the existing structiigeezn spaces and identify
critical zones/points. Structure plans should ttiescribe what the municipality
intends to do to safeguard the green structureeoétea.

An important instrument in municipal efforts to senve the biodiversity of the built
environment is the local plan provided for in tHarfing and Building Act.

However, no explanation is offered in the Boardtsoa plan as to why it is so
difficult for “green’ interests to assert themsslirethe planning process, especially
in larger towns. An analysis of the manner in wHanlge towns have developed
reveals that their network of green spaces hagaathsbeen eroded and fragmented
and its value undermined. It should be possiblesutitk provisions of the Planning
and Building Act to create instruments to safegubedgreen spaces of built-up
areas.

The Act's provisions on local plans should mala@dar that the latter can also be
used to reserve sites as green spaces or "greetus in a broad sense. In towns
and other settled areas, and in their vicinitghibuld be just as natural to set aside
land for these purposes as it is to reserve ihwsing, factories, offices or
infrastructure. In view of this, amendments to Elof the Act should be considered.
The Environmental Protection Agency will follow Wiparticular interest the
guidelines on local plans currently being drawrbyghe Board of Housing,
Building and Planning, which are intendiater aliato examine the link between
local plans, structure plans and greenspace pragesm

The greenspace structure of an area -- and heaa®tiservation of its biodiversity
-- is often an issue on which several neighbounmmicipalities need to cooperate.
In this context it is important to further develplanning at a level cutting across
municipal boundaries. Where regional plans are dragy they should address
issues relating to green spaces.

The proposal on "compensatory habitats' is inteiggsind should be looked into in
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greater depth. There is some common ground hehetingtdiscussion presented in
the Environmental Protection Agency's action plamust be stressed, however,
that compensatory action has to be regarded as eeksort, to be turned to only after
the precautionary principle and the principles i@vention and relocation have been
scrupulously applied. It is often debatable whethirreally possible to compensate
successfully for a loss of biodiversity (e.g. bgreating old or establishing new
habitats). A compensatory approach must not r@silédss stringent demands being
applied when the permissibility of projects is exaed, or in more harmful locations
being accepted.

The idea of seeking to internalize the environmesaats of different development
projects is a good one, in principle. However,iflseies involved are extremely
complex and require further investigation.

Information and training on the management of urdpa®n spaces is important.
Urban biodiversity is characteristically associatéth man-made environments
(buildings, parks, verges etc.). To maintain diitgrshere is often a need for
specialist knowledge concerning the different méthof management that need to
be applied in different contexts. Here, the Bodrtlousing, Building and Planning,
the Swedish University of Agricultural Sciences arlder bodies have an important
part to play.
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CHAPTER 5

5. Action proposed
Introduction

The Environmental Protection Agency has chosendad in its action plan on a
limited set of proposalslating to the various areas or dimensions ofdgjizlal
diversity. It isnot, in other words, aexhaustivgprogramme of action. However, the
Agency feels that the plan will be all the moresefive for being confined to the
measures judged to be most urgently required.viéntieeless includes a relatively
large number of different actions.

It is important to stress that, to get an overadtyse of what needs to be done to
maintain the biodiversity of the marine, agricudtuor forest environments, for
example, the measures put forward here must beedi@ongside those set out in
the sectoral agencies' action plans.

[BOX:]

Priority areas of action have been identified anlihsis of the following principles
and criteria:

Actions should
relate to existing objectives concerning biodsitgr
be linked to identified problems on which actiereds to be taken (here, the
country study has been the main source of guidance)
be clearly addressed to specific bodies or groups
be tangible;
be cost-effective (in as far as this can be ass@sand
be realistic (feasible).

[END OF BOX]

As far as the feasibility of different measuresasicerned, present levels of funding
have not been regarded as deciggese Quite a number of the actions proposed
will require either increased allocations, new androader-based funding, or a
reordering of priorities within existing budgetiélproposals have been drawn up in
the light of current policies. Possible future ofg@sin environmental policy, energy
policy etc. have not been taken into account.

How to read this chapter

The proposals set out below vary in character. Sar@ve tangible measures to
ensure that areas of particular value for bioditeesre protected and managed.
Others have the aim of increasing our stock of Kedge, e.g. further surveys,
research, or improvements in environmental momitprA third type consists of
studies of specific, fairly well-defined problemsissues, ultimately as a basis for
action to conserve biodiversity. The various adiproposed range from measures
which will need to be implemented by the environtaeprotection and nature
conservation authorities, to those for which othetors will be responsible.

Error! Unknown switch araument.



Measures within the spheres of responsibility efrélevant sectoral agencies are set
out primarily in those agencies' action plans.

This introduction is followed by summaryof the action proposed, in which the

different measures are grouped as follows:

a) Proposals which need to be considered in sorgetvhe political level.
These proposals are addressed primarily to the @ment. They may, for
example, involve legislative amendments or incréasebroader funding, or
highlight a need for international cooperation.

b) Proposals not requiring further consideratiothatpolitical level.

Consequently, the proposals are not arranged isaime order in the summary as in
the rest of the chapter.

The summary is followed by a section describingimloer of measures of general
relevance, after which the proposals are presentde following order. First,
action relating to the major ecosystems is desdribe. the agricultural and forest
landscapes, wetlands, mountain areas, lakes, @verstreams, and the marine and
coastal environment. The next section presenteratelatingpecificallyto the
species level and to genetic variation. The projgsasaluded in these two sections
are relevant above all to Article 8 of the Conventin situ conservation), but also
to Article 7 (identification of components of bieérsity).

Subsequent sections of the chapter are devotettitmaelating to pollution,
tourism and recreation, monitoring (Article 7),easch (Article 12), legislation and
economic instruments (Articles 11 and 14) and etimeand information (Article
13). They are followed by sections dealing withi@tat the local and municipal
level (linked to Chapter 15 @fgenda 2} and relating to international cooperation.

Many of the measures proposed could be considerbdlbng under several of these
headings. Such measures are presented under tiedgalged to be most relevant,
with cross-references in most cases.

Each section and subsection begins with a genackigoound, to put the proposals
in context. We have attempted to keep these inttimhs as brief as possible; it was
not possible, or our intention, to include all teéevant background information in
this action plan. In some cases, other documeateederred to for the benefit of
readers wanting a fuller picture. The emphasisigdescribing the proposed actions
themselves, generally with the help of a numbeeotirring subheadings (based on
the terms of reference set by the Government):

Background and reasons for proposHlere the background to and the thinking
behind the action proposed are outlined. In masgsdinks with specific problems
and existing objectives are also highlighted.

Implementationit is important to make it clear which body or gpas expected to
carry out the action proposed. Where several @iffebodies are expected to be
involved, the intended division of responsibilitissalso described (e.g. who does
what in each phase, roles of national and regiauntdorities etc.). In some cases, a
strategy for implementing the action is also présen

Timetable:Indicates the date by which the action descriltedilsl be carried out.
Time-frames have been determined by the naturieeofieasures proposed. The
action plan has been drawn up with a primary faouthe period 1996-98, but many
of the proposals are defined in relation to a moalger time-scale (10 years or
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more) when this is considered important. In somthe$e cases, a timetable is given
for the initial steps to be taken over the nexééhyears.

Estimated costCost estimates are included wherever possibleyhere the
necessary data are available. Many of these estinaaé very approximate, the costs
involved depending on a number of factors whichlid@hange. Space has not
permitted the inclusion of detailed cost estimatetbe action plan. In certain cases,
the Environmental Protection Agency is prepareprasent estimates at a later date.

Funding: Funding proposals are presented for most of thierec In some cases,
new funding arrangements are recommended (broadedbor completely new
funding); in others, we highlight the need to looto new or broader sources of
funding (see section 5.11).

Briefly, our aim has been to frame the proposalsuioh a way as to answer -- as far
as possible -- the question: "Who does what andwwiubat is it likely to cost, and
how will it be paid for?1n certain cases, e.g. local action, internati@oalperation,
and research, we have not deemed it possible soppate to express our proposals
in quite such concrete terms.

Important background reports

As part of the groundwork for the action plans, $iweedish Threatened Species Unit
carried out an analysis of the measures needeahsecve red-listed species. The
results of this analysis are set out in a sepdrat&ground report. This report
provided valuable data for the action plans preskhy both the Environmental
Protection Agency and the sectoral authorities.

In addition, the Agency intends to publish a sefgab@ackground report on
biodiversity in themarine environment
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Summary of the neasures proposed

The proposals for action to reduce pollution outlin ed in section 5.4 are not included in the
table below, since they are intended to be presente d as fully elaborated proposals elsewhere
(see 5.4). For more details on the various proposal s, see the relevant sections of this chapter.
The figures within parentheses are the numbers assi gned to the actions in the main body of the
text.

The relative importance of the different measures i s indicated as follows: (v) = very important,

(i) = important.

Action (and degree of inportance) | npl ement ati on Ti met abl e Cost/ fundi ng
A) Proposals that will need to be considered at the political |evel

Action of general relevance

* Continue to develop monitorable National, county and From 1996 on. Within budgets of
objectives and action programmes for municipal authorities, Environmental authorities/bodies
biodiversity at national, regional bodies and individuals quality concerned.
(incl. county administrative boards' within sectors etc. objectives for
STRAM programmes) and local levels (v) major ecosystems

(forest, marine

etc.) to be

defined in first
phase, by 1998.
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* When taking decisions that may be
expected to have an adverse impact,
direct or indirect, on biodiversity,

apply principles set out in 2.3 (incl.
EIA). Statement detailing how these
principles have been applied should be
compulsory (v) (2).

* In line with Art. 6(b) of

Convention, broaden biodiversity
activities to involve more sectors and
sectoral authorities, e.g. transport
(transport agencies), energy
production (NUTEK etc.), defence,
tourism and education, and clarify
meaning of sectoral responsibility (v)

3).

All parties concerned,
e.g. central government
agencies, municipal
authorities, bodies and
individuals within
relevant sectors.

Government (political
decisions, terms of
reference etc.). Sectors
concerned.

Ongoing.

In conjunction
with next
generation of
action plans (or
sooner). Sectoral
responsibility
should be
clarified on
ongoing basis by
appropriate
means, e.g.
legislation,
appropriation
directions, terms
of reference.

Action in the framework of the EU and other international cooperation
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(partl y with a view

to internalizing
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costs).

Should be seen as
part of process of
sectoral
integration.



* In general: In international forums
relevant to biodiversity (e.g. EU,
Convention on Biological Diversity,

HELCOM, OSPARCOM and LRTAP), Sweden

should promote greater sectoral
integration and responsibility (v)
(59, 63).

* Within EU, pursue issues with a
major bearing on biodiversity in

Sw

eden, e.g.

acidification,

climate,

a second NO  /VOC protocol,

an environmentally sound transport
system in Europe,

the Baltic Sea environment,

reform of CAP, to minimize adverse
impact of general agricultural
policy on biodiversity and create
better conditions for maintaining
biodiversity,

environmental classification
schemes, backed by economic
instruments (v) (38, 60).

Government, Environmental
Protection Agency and
other authorities.

Government, as part of
ongoing environmental
cooperation within EU
(revision of fifth
environment programme,
discussions on CAP etc.).

Error! Unknown switch araument.

Ongoing. In framework of
intergovernmental
cooperation.

To be coordinated --
with EU process.



* Under LRTAP, seek international
agreements regulating emissions of
nitrogen oxides (new agreement),
ammonia, certain hydrocarbons and the
heavy metals mercury, cadmium and lead

(v) (62).

* Improve monitoring of oil discharges
at sea and respond more effectively to
illegal discharges, to avoid damage to
marine organisms (i) (19).

Government, assisted by
Environmental Protection
Agency and other bodies.

Government
(intergovernmental
cooperation).
Environmental Protection
Agency within IMO, HELCOM
and OSPARCOM, in
collaboration with
National Maritime
Administration and Coast
Guard. At national level:
Coast Guard and
prosecution authorities
(reporting and
prosecution).
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96. Prosecution
initiatives
immediately
(training).

Priority in
convention
activities.

Priority in
convention
activities.



* Initiate elaboration of

international agreements to prevent
undesirable introductions of
non-native organisms to sea areas (i)
(22).

Action within Sweden

Government
(intergovernmental
cooperation).

Environmental Protection
Agency within HELCOM and
OSPARCOM, National
Maritime Administration
within IMO and HELCOM.
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* Make certain amendments to
environmental legislation when
Environmental Code is introduced,
incl. following:
introduce a legal definition of
biological diversity (i) (47),
introduce additional substantive
requirements (link with
biodiversity) (v) (48),
introduce supplementary provisions
to regulate impacts on wider
environment (v) (49),
define more precisely municipal
nature conservation
responsibilities (i) (50),
extend protection of
rivers/stretches of rivers covered
by Ch. 3, Sect. 6, Natural
Resources Act (i) (13),
extend area in which land drainage
is prohibited, to include parts of
coastal region of N Sweden (v)
(7),
clarify broader grounds for shore
protection, by amending Nature
Conservation Act (v) (51),
examine possible introduction of
form of species protection (for

Government and Parliament.
If further inquiries

required, should be
undertaken by
Environmental Code
Committee (proposals here
should be transmitted to

that committee for
consideration). Proposal
onCh.3,S ect. 6, Natural
Resources Act should be
taken into account by
Watercourses Commission.
Proposal to extend area
where drainage is

prohibited should be able

to be implemented by
Government without further
inquiries.
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certain species) which also
safeguards species' habitats (V)
(52),

revise provisions of Peat Act to
bring into line with requirements
of Nature Conservation Act (i)
(53),

ensure that biodiversity expertise
is available when water rights

cases are determined; re-examine

rules on review of water-related
operations (v) (54).

* Analyse how decision in principle to
eliminate environmentally harmful
subsidies has been implemented.
Examine need to amend regulations in
light of this analysis (i) (55).

* Examine how different principles and
methods of monetary valuation of
biodiversity can be applied in

different situations in order to
internalize environmental costs (v)
(56).

Government (commission
necessary study). Sectors
concerned (implementation
of decision in principle).

Government (commission
necessary study).
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* Allocate greater resources to bodies
managing protected areas and to
police, prosecution and customs
authorities for monitoring,
investigation and training concerning
flora- and fauna-related crime (i)

(36).

* Request county administrative boards
in mountain region to establish nature
reserves in mountain areas to replace
crown forest reserves which ceased to
exist when National Forest Enterprise
\(/va§ reconstituted as a company (i)

11).

* Make available funds for a repeat
nationwide survey based on aerial
infrared photography (i) (41).

* Strengthen position of taxonomy (v)
(46).

Government (resource
allocation).

Government (issue terms of

reference), county
administrative boards in
mountain region
(implementation).

Government (funding).
Central Office of National
Land Survey (aerial
photography). National
authorities, county
administrative boards,
municipalities etc.
(users).

Government, universities,
museums.
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1996 on.

1996 (terms of
reference
issued), 1999
(reserves
established).

1996-2005.

1998 at latest.

SEK 2 m.

Former crown fores
reserves to be
designated as nature
reserves at no cost
(other than
administrative
costs).

Approx. SEK 2.5
m./year.



* Earmark funds to enable biodiversity Government (allocation of 1996 at latest. One-off cost: SEK

monitoring to be developed and funds, earmarking sectoral 26 m. Annual cost:

upgraded. Should be achieved partly by funds for biodiversity SEK 16 m. These

extending funding responsibility to monitoring). estimates do not

various sectors, e.g. agriculture and include cost of

forestry (v) (40). CORINE Land Cover
(see 5.6.1).

B) Proposals not considered to require further political consideration (other than decisions to
al | ocat e necessary resources)

Agricul tural | andscape
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* Phase Landscape Conservation and
NOLA schemes into EU Agri-Environment
Programme and in conjunction with this
implement habitat protection rules

(Sect. 19 c habitats) and include
management of small-scale habitats in
agreements (v) (4).

* Draw up national conservation plan
to protect and manage most valuable
agricultural landscapes (v) (5).

Forest | andscape

* Elaborate new forest reserves
strategy and implement it by creating
new reserves. This will include
evaluation of existing reserves,
elaboration of management
guidelines, and
evaluation of unproductive forest
land (v) (6).

County administrative
boards. At national level,
collaboration between
Environmental Protection
Agency, Board of
Agriculture and Central
Board of National
Antiquities. Farmers
(undertake to perform
environmental services).
Environmental Protection
Agency, in consultation
with Board of National
Antiquities, Board of
Agriculture and county
administrative boards.

Environmental Protection
Agency, county
administrative boards,
with involvement of
forestry sector.
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1996-2000.

December 1995.

1996-2005.
Strategy to be
presented in
1996.

As part of
Agri-Environment
Programme.

Within existing
allocations.

Approx. SEK

190 m./year (new
reserves).
Corresponds to
existing allocation.



Wt | ands

* Protect mires included in Swedish
Mire Protection Plan and extend plan
to include Norrbotten county (v) (8).

* Elaborate a national plan to protect
wet forests. Further surveys and
dissemination of information (i) (9,
10).

Lakes, rivers and streans
* Carry out nationwide inventory of

lakes and watercourses and draw up
site safeguard plan (v) (12).

Environmental Protection
Agency, county
administrative boards.

Environmental Protection
Agency, working with
Forestry Administration.

Environmental Protection
Agency, county
administrative boards,
consultants.
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1996-2010. Plan
to be extended by
2000 (depends on
date of
completion of
survey work).

Begin 1998 at
latest.

1998 (stage 1 =
most valuable
sites). Safeguard
plan: 2000.

Depends on

proportion of

dry-site forest

(within investments
allocation).

Extension of plan

approx. SEK 125 000
(within existing
allocation).

SEK 1.1 m.

Approx. SEK 26 m.



* |dentify water bodies of high
conservation interest threatened by
acidification, carry out liming (v)
(14).

Mari ne envi ronnent

* Study need for and feasibility of
marine resources database for Swedish
sea and coastal areas (i) (15).

* Develop and assess methods for
biological surveys of marine
environment and draw up a plan for
such surveys in Swedish sea areas (i)
(16).

Environmental Protection
Agency, working with
county administrative
boards.

Environmental Protection
Agency, working with
marine research centres
and county administrative
boards concerned.

Environmental Protection
Agency and county
administrative boards
concerned, working with
marine research centres.
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Study to be
completed by
1997.

1996-97
(elaboration of
plan).

Government grants
and funds from
bodies undertaking
liming.

Within existing
allocations.

Within existing
allocation.



* Establish more marine reserves on
basis of plan, and evaluate and

supplement criteria for such reserves.

Protect shallow coastal waters (V)
7).

* Study diffuse inputs of petroleum
hydrocarbons (i) (18).

* Draw up regional contingency plans
for accidents involving oil and
chemicals at sea and in Sweden's
largest lakes (i) (20).

County administrative
boards concerned and
Environmental Protection
Agency (coordinator).
Collaboration between
marine research centres.
Protection of shallow
waters: county
administrative boards and
municipalities.

Environmental Research
Institute, working with
Environmental Protection
Agency.

County administrative
boards concerned, working
with several national
authorities.
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of 1998.

To be drawn up no
later than 1997.

SEK 1.5 m.

Within existing
allocations.

Within each
authority's
allocations.



* Develop technical and/or operational National Maritime Programme should SEK 2 m. (cost of

methods, acceptable in terms of both Administration, be ready by 1998. studies and
environment and safety at sea, to Environmental Protection development).
control unintentional introductions of Agency and NUTEK, working

non-native organisms resulting from alongside shipping

shipping (ballast water) (i) (22). industry, ports,

universities and colleges.

Action relating specifically to species and genetic variation

* Prepare and adopt Red Lists of Swedish Threatened Species In stages, SEK 3 m. 1996- 98 for
groups of plants and animals not Unit, working with WWF, 1996-98. surveys. Other
covered by such lists, and of marine centres, Museum of measures within
habitats. Analyse red-listed species' Natural History, existing
habitat requirements etc. Conduct Stockholm, and allocations.
surveys of sites hosting red-listed Environmental Protection
species (v) (23, 25, 26, 27). Agency (adoption). County

administrative boards

(surveys).
* Develop system to select priority Threatened Species Unit 1996. Within existing
species, for which special and Environmental allocations.
conservation measures required (i) Protection Agency.
(28).
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* Study concept of “species of
international importance' and draw up
preliminary list of such species etc.

(i) (29).

* Adopt action programmes for those
species for which species-specific
measures are most urgently required,
and for certain particularly important
habitats (v) (24, 30).

* Develop better basic documentation
and procedures for risk assessment of
introductions of alien species/genetic
material, and restrict introductions
which have/could have detrimental
conseguences. Step up and improve
dissemination of information (i) (31).

* Review existing lists of protected
species etc. (i) (32).

* Develop a hunting and game
conservation policy, with conservation
of biodiversity as its basic aim.

Study certain questions concerning

Threatened Species Unit
and Environmental
Protection Agency.

Environmental Protection
Agency, working with
Threatened Species Unit
and species experts.

Government (commission
study). Swedish
Biodiversity Centre (carry
out study). Information
activities: various bodies
concerned.

Environmental Protection
Agency and others.

Environmental Protection
Agency.
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Complete in 1996.

1996-98 (approx.
30 species
programmes).

Complete study no
later than 1997.

Complete by 1997.

Policy should be
developed by
December 1996.

Approx. SEK 200

in 1996 (within
existing
allocations).

SEK 4.5 m.
(preparation of
programmes).
Implementation:
estimated SEK 10
Within existing
allocations.

SEK 2 m.

Approx. SEK 200

Within existing
allocations.

Within existing
allocation.

000

000



hunting and biodiversity (i) (33).

* Study impact of ungulate populations
on distribution of fully grown
deciduous trees, especially rowan,
aspen and goat willow (v) (34).

* Assess how new arrangements for
small-game hunting on state land above
limit of arable farming and in

mountain reindeer-grazing areas are
affecting biodiversity (v) (35).

* Develop programme to analyse genetic
variation in a selection of
species/populations where the existing
variation may be of particular

interest from standpoint of

conservation or use (i) (37).

Universities and colleges.

Board of Agriculture and

Sami Parliament, as part

of current inquiry
commissioned by Government
(proposal should be
transmitted to those
authorities for

consideration).

Environmental Protection
Agency, working with
researchers, Museum of
Natural History,
Stockholm, etc.
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1996.

1997 (programme
to be
elaborated).

Within authorities'
allocations.

SEK1m.



Touri sm

* Develop criteria, policies and
strategies for sustainable tourism (v)
(39).

Envi ronnmental nonitoring

* Elaborate environmental index
reflecting state of biological
diversity in Sweden (i) (42).

* Improve monitoring of biodiversity
in agricultural landscape (v) (40).

Swedish Tourist Authority,
working with tourist
industry, landowners'
organizations,
Environmental Protection
Agency and others.

Environmental Protection
Agency, working with
Statistics Sweden and
others.

Environmental Protection
Agency, working with
county administrative
boards, agricultural
sector, Central Board of
National Antiquities,
Swedish University of
Agricultural Sciences,
consultants and others.
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Complete by 1997.

Ongoing
development
effort.
Foundations laid
by 1997.

To be developed
in 1995-96 and
subsequently
brought into
operation in
stages.

Approx. SEK 600 000

Within Swedish
Tourist Authority's
allocation.

Approx. SEK 700 000

Total estimate for
extended programme

of environmental
monitoring: One- off
costs SEK 27 m. (SEK
72 m. incl. CORINE
Land Cover). Annual
cost: SEK 16 m. (SEk
18 m. incl. CORINE
Land Cover).



* Improve monitoring of biodiversity
in forest landscape (v) (40).

* Improve monitoring of wetland
biodiversity (v) (40).

* Improve monitoring of biodiversity
of mountain areas (v) (40).

* Improve monitoring of biodiversity

of lakes, rivers and streams (v) (40).

Environmental Protection
Agency, working with
Forestry Administration,
National Forest
Inventory/Soil &
Vegetation Survey etc.
Environmental Protection
Agency, working with
county administrative
boards and others.

Environmental Protection
Agency, working with
county administrative
boards, Board of
Agriculture (reindeer
grazing) and others.

Environmental Protection
Agency, working with
county administrative
boards and others.
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Most elements
should begin in
1996.

Operational plans
to be drawn up by
1997.

Operational plans
to be drawn up by
1996.

Operational plans
to be drawn up by
1996.



* Improve monitoring of biodiversity
in marine environment (v) (40).

Dat a nmanagenent etc.

* Develop arrangements and procedures
for collection, handling and

presentation of biodiversity data.

Among other things, every county
administrative board should introduce
Natural Environment Database (DBN)
system (i) (43-45).

Environmental Protection
Agency, working with
county administrative
boards, marine centres and
others.

Environmental Protection
Agency, county
administrative boards
(introduce DBN),
Statistics Sweden and
other bodies.
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1995 (programme
development),
1998
(operational).

Ongoing.

SEK 3.6 m.



Research
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* Undertake research, with special
emphasis on following areas, among
others (all 'v'), referred to as
‘important research":
analysis of genetic variation,
impacts of acidification,
eutrophication and toxic
pollutants,
conservation biology and landscape
ecology,
effects of introduced species,
indicators of biodiversity,
critical habitat size,
methods of landscape description
and evaluation, and
effects of liming and forest soll
revitalization.
Research of broader relevance
includes:
mechanisms behind biodiversity
losses,
methods of monetary
guantification, and
analysis of feasibility of
reconciling human prosperity with
sustainable natural and
human-influenced ecosystems.

Research- funding agencies,
i.e. Environmental
Protection Agency, MISTRA,
Forestry Research

Institute of Sweden,

Council for Forestry and
Agricultural Research,

Royal Academy of Sciences,
Council for Planning and
Coordination of Research,
University of Agricultural
Sciences etc. Researchers.
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Ongoing.

MISTRA and EU

research funding

will hopefully help

to meet existing

needs. However,
allocation to
Environmental
Protection Agency's
Research Council

will also ne ed to be
increased.



I nformati on and educati on

* Undertake information and education
activities (v) (57).

Action at the | ocal |evel

* Address biodiversity issues in
framework of local Agenda 21
activities, municipal nature
conservation programmes etc. and
strategic planning (v) (58).

Action at the international |evel
* Implement EC Birds and Habitats

Directives, including protection of
sites (v) (61).

Environmental Protection
Agency, NGOs and many
other bodies.

Municipal authorities and
other bodies at local
level.

Environmental Protection
Agency and county
administrative boards.
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1996-98 (also
longer-term).

1996-98.

Phase 1: 1995-96
Phase 2:
1998-2004.

Approx. SEK 4 m.

Within each

municipality's
budget.

Phase 1: Approx. SEK
1.4 m.

Phase 2 : No estimate
possible at present.
Increased funding

will be necessary,
however
(Environmental
Protection Agency's
investments
allocation).



* Continue exchange of experience and Environmental Protection 1995-96. SEK 200 000 (total
know-how between Nordic countries Agency participating in budget for project).
regarding national application and Nordic project. Within budget for
implementation of Convention on Nordic environmental
Biological Diversity (i) (64). cooperation.
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5.1  Action of general relevance

In this section, we present a number of measuraswdre general character. By
their very nature, these actions are difficult &iige in operational terms. Typically,
they involve a wide range of different bodies arel@ncerned more with
establishing processes than with implementing tietalimited courses of action.

ACTION 1: Continue to developmonitorable objectives and action programmes for
biodiversity -- designed to take account of existonconditions -- at the national,
regional and local levels.

Background and reasons for propos8ke chapter on objectives (chapter 3).

ImplementationAt the nationallevel, the process of developing objectives etc.
should continue to be coordinated by the EnvirortaldProtection Agency, on the
basis of the objectives presented in this planjeete focusing on different
ecosystems should be undertaken, with the involnewfethe relevant sectors,
sectoral authorities, researchers etc. The Envieotah Protection Agency and the
National Board of Forestry, for example, intendrtount a joint project to establish
environmental quality objectives for forests. Gapsxisting knowledge should be
identified and filled. At theegionallevel, county administrative boards have a key
part to play; there is a strong link here with thedrk on regional environmental
strategies (STRAM), for example. At thezal level, municipal authorities should
offer a lead (link with local Agenda 21 processjcture (master) plans etc.). At all
levels, the approach should be cross-sectora.iiportant that the different sectors
concerned -- from forestry companies down to irdiial forest or farm holdings, for
instance -- are also involved in elaborating mamaitte objectives and measures.

ACTION 2: When taking decisions that may be expected to hawes adverse
impact on biodiversity, apply the principles set out in section 2.3. A statement
detailing how these principles have been applied should be conipary.

Background and reasons for propos8ke section 2.3.

ImplementationThe sectors concerned (i.e. those exerting andtrgra
biodiversity), both authorities and enterpriseseSehprinciples should be applied in
relation to both specific projects and day-to-dpgrations, and every minor
operation should be considered in its wider contiextexample, the combined
effect of many similar actions should be analysed).

ACTION 3: In line with Article 6(b) of the Convention, broaden biodiversity
activities to involve more sectors and sectoral authorities. Suggested sectors:
transport (including the transport agencies), energ production (e.g. NUTEK
and Vattenfall), defence and education. In additionsectoral responsibility
needs to beclarified in several respects, e.g. in terms of what it eritg, allocation
of roles, and reporting requirements.

ImplementationThe concept of sectoral responsibility should lagified and

defined by appropriate means: legislation, termefd#rence for specific studies etc.,
directions on the use of appropriations, or supplaary provisions in agencies'
standing orders. This clarification should be basedhe analyses of sectoral

Error! Unknown switch araument.



responsibility and integration already carried eug. by the Ministry of the
Environment (‘Government guidance to sectoral agern the environmental
sphere -- agency standing orders and directiontkense of appropriations').

Several of the sectoral agencies mentioned ab@valaady involved in activities in
support of biological diversity, a case in poinirigethe National Road
Administration's work on the flora of road vergkss important to continue and
step up work of this kind.

5.2 Action at the ecosystem level
5.2.1 The agricultural landscape

Fundamental factors in maintaining the biodiversityarming areas are the
continued management of types of land of particutdme, above all meadows and
unimproved pastures, and a varied agriculturaldaade in terms of land and
vegetation types, landscape features, moisturaegrsdetc. Biological diversity is
not confined to the more valuable types of landyéaer.

Proposals relating directly to agriculture areatin the action plan presented by
the Swedish Board of Agriculture.

ACTION 4: Phase the Landscape Conservation and NOLA schemieso the
national Agri-Environment Programme (EU). Draw up regulations and
guidelines concerning (a) elements of the programnrelating to the purchase of
environmental services in the form of management pprimarily, meadows and
pastures and “smaller areas of land and water' coved by habitat protection
rules; and (b) site-by-site qualitative monitoringof the programme by county
administrative boards (in accordance with theStrategy for Biological Diversity).
When implementing the Agri-Environment Programme, ®unty administrative
boards should:

a) implement the provisions on protection of certai habitat types (Sect. 19 ¢
habitats) in the agricultural landscape, and

b) include stipulations on the management of landspe features, including Sect.
19 a and Sect. 19 c habitats, in agri-environmenigaeements.

Background and reasons for proposhi:the agricultural landscape, the new
Agri-Environment Programme will be a key factorimsuring the traditional
management of areas of particular value. It is wagortant to maintain the
philosophy underlying the NOLA (Nature ConservatMaasures in the Agricultural
Landscape) and Landscape Conservation schemeébait@vhat is involved is a
payment to the farmer for a service performed gotttie production of a “public
good', e.g. in the form of biodiversity). Habitabfection regulations should be
implemented in parallel with agri-environment agneats in the case of sites where
this is relevant (Sect. 19 ¢, Nature Conservatiadir@nce). While agri-environment
payments are payments in return for land being gechén a particular way, the
habitat protection rules should be seen as a n#gerpetuating an existing type of
land use, i.e. the type of land use which the aittes are paying to maintain.

The new Agri-Environment Programme has a broadperageh. It includes a

component designed to promote the management afargrhabitats/landscape
features.

Error! Unknown switch araument.



ImplementationCounty administrative boards (implementation arwhitoring). At
the national level (regulations and guidelines,rdowtion), collaboration between
the Environmental Protection Agency, the Board gfiéulture and the Central
Board of National Antiquities. In its directions tre use of appropriations for the
present financial year, the Environmental ProtecAgency has been entrusted with
responsibility -- in consultation with the BoardAdriculture and the Board of
National Antiquities -- for national monitoring aedaluation of those elements of
the Agri-Environment Programme which relate to headows and unimproved
pastures.

Timetable:Regulations and guidelines should be drawn ugéeehd of 1995. The
new agri-environment payments should be phasedauiuglly, and be fully
introduced in the course of 1996. The habitat mtada scheme should be fully
introduced by 1998. By the year 2000, the totahsmeferred to in environmental
quality objectives should be appropriately managethe basis of decisions on
agri-environment payments or similar measures.

ACTION 5: Draw up a national conservation plan for the agrialtural landscape.

Background and reasons for propos@lnly a small proportion of the agricultural
landscape has been safeguarded. The proposed ptaerided to form the basis for
statutory protection of a selection of Sweden'stmakiable farmed landscapes,
representative of the different natural geographiegions of the country. The
Environmental Protection Agency was specificallyrested with preparing such a
plan in the directions on the use of appropriatisased to it for 1995/96, and
intends to present the plan in line with the teahgeference set out in that
document.

ImplementationThe plan is being drawn up by the Environmentaté&ution
Agency, which intends to consult the Central Boafrtilational Antiquities, the
Board of Agriculture, county administrative boagedsl other agencies.

Timetable:An initial version of the plan should be presentedater than December
1995 (as requested in the appropriation directiofis¢ process of implementing it
should begin immediately after that. It may proeeessary to add to the plan in
stages after 1995, as more data become availabtedng features of cultural
historical value.

Cost and fundingWithin existing allocations.

* % %

Other important measures relating to the agricultural landscape:
Update the Environmental Protection Agency'sneatonservation register
by the end of 1996 with regard to farmland fallimighin protected areas
(Environmental Protection Agency).
Draw up and implement follow-up plans/programinesvery county
(beginning in 1995), involving site-by-site monitag of management within
protected areas (county administrative boards).

Carry out thematic “audits' of farmland managerirea random sample of
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protected areas during 1996. These audits shoaldsfon the question of
conservation value/quality/cost (Environmental Betibn Agency and county
administrative boards).

Review management plans for protected areasasssvhether they need to
be revised (county administrative boards).

Implement the Habitats Directive with respedh® habitats and species of
the agricultural landscape (county administratigards, coordinated by the
Environmental Protection Agency) (see also sedidg).

Carry out a review (from the viewpoint of farmdiamature conservation) of
areas of national conservation interest and desfdeh agricultural
landscapes should be classed as being of natiateaést from this point of
view (Environmental Protection Agency, to be cortgadein 1996).

Develop structure (master) plans so that thaeyfglaunicipal authorities'
strategies for conserving biodiversity etc. andrtbeerall policies regarding
agriculture as a primary economic activity. One &ro make it possible or
easier for people to continue to live in sparselgyated areas.
(Municipalities; at the national level, Board of iing, Building and
Planning, Board of Agriculture and Environmentabteéction Agency.)

Publish the booRldre fodermarker..(Old meadows and pastures -- The
importance of the management regime in the pasimedel for the use of
objectives to promote conservation -- Methods afutheentation and
monitoring’) (in the course of 1996).

5.2.2 The forest landscape
General background

It should be stressed thaserves are only one component part -- albeitnapartant
one -- of an overall strategp which the modification of forestry practicestive
direction of sustainable use is of equal importarites latter element of the strategy
for conserving biological diversity is dealt with the National Board of Forestry's
action plan. In the following, we describe tiade of reservesvithin a broader
strategy to conserve the biodiversity of the folestiscape.

Needs and objectives regarding the areas of privéutirest that should be
safeguarded in the long term are set out in theabljes chapter. Action over the
next ten years should be guided to a significagtet by the expected future
development of the country's natural forests.

Natural forests in Sweden, today and tomorrow

It has been estimated that natural forest, i.efaielst created by natural
regeneration and not substantially changed bycsilitiral intervention, makes up
10-20 % of Sweden's productive forest area. Tlhie tf forest is above all to be
found on marginal forest land in the interior ofthern Sweden, in coastal areas, on
damp sites and on land earlier subject to non-giteruse, e.g. old, overgrown
pastures. Old forests are also to be found scdttereughout the wider forest
landscape.
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[BOX:]
Protected productive forest land

At present, some 600 000 ha of natural forest estepted in montane forest areas,
with a further 100 000 ha in other areas. One-tbfrdach of these totals consists of
former crown forest reserves. The area safeguardeé@s up less than 3 % of
Sweden's productive forest area. Outside the mergane, protected productive
forest land makes up only about 0.5 % of the ta@mthpared with almost 40 %
within that zone.

[END OF BOX]

Role of reserves

The most important function of reserves is to sadedextensivdorest ecosystems
of particular value, which cannot be expected tadequately protected by means of
new forestry methods alone. Apart from the gengmatautionary argument in
favour of large, coherent reserves, there are itapbecological reasons for such an
emphasis:
Large reserves can include a mix of forest typpgesentative of the wider
landscape, providing conditions for a represergatiix of species.
Large reserves allow for natural disturbancegsairts of the area protected,
such as fires, windthrow, snow damage or drougitly thee resultant natural
successions which benefit or are essential to rapagies.
Large reserves mean that edge effects and depsnda surrounding areas
are less marked.
Large reserves make better reference areas fuitaring and research, and
are of particular value for walking, recreation ahtact with nature.

Efforts to conserve forest biodiversity in the y®ahead must be practical in their
approach and coordinate as effectively as possikleontributions of the different
bodies and individuals concerned. If we assumertbatforestry methods will
preserve a structure of key habitats, stream- imedside corridors, felling sites
which retain individual trees and groups of trees, ¢hen it is the nature
conservation authorities' responsibility to extémel system of larger refuges in the
form of reserves. This system should be developehd light of the many advances
in our understanding of forest biodiversity thaténdeen made in recent years.

Action proposed

ACTION 6: Elaborate anew forest reserves strategy and implement it by creating
new forest reserves. The aim is to establish a systematic, effectiveathod for
selecting, protecting and managing forest areas @farticular conservation
value. As part of this process,
existing forest reserves should be evaluated,
a study should be made of the management of ceridorest reserves, and
guidelines drawn up, and
unproductive forest land should be evaluated fronthe viewpoint of
biodiversity.
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Background and reasons for proposa@he forest reserves strategy should involve
large areas of natural forest which may be assumedntctiin as reasonably stable
ecological entities and which will normally be caesably larger than the habitats
that can be conserved by means of new forestrytipeac Different minimum areas
will apply in different parts of the country, andmgknding on the scale of the
landscape and the type of forest involved. 25 hg lmeaconsidered a small area in
the case of a coniferous forest, but a large ditba iforest is made up of
warmth-demanding deciduous species (oak, beech Atcpart of the reserves
strategy, standards and criteria must be elaboratgtding this and other questions
relevant to the selection, protection and manageuofehe country's most valuable
forests.

The strategy should cover the forest types andsf@eas of Sweden which,
according to the latest evidence, are of most itamoe from the viewpoint of
conserving the habitats and species of the foaesiskcape. It should thus primarily
encompass large natural forests of the followingsy

[BOX:]
Types of forest to be given priority in the foresserves strategy:

Coniferous forests (existing natural forests arsiored areas)

Forests made up of or including warmth-demandirgdieus trees

Other deciduous forests

Coastal/archipelago forests

Forests in forest/mire complexes (Mire Protectitamip

Wet forests

Certain special types within the groups above, @afig herb-rich spruce forests,
pine forests on calcareous and rocky substratesgreazed forests.

[END OF BOX]

Only general data are available on existing vifgiest reserves etc., providing little
detailed information about different forest typfes,example. It is important to
undertake a detailed assessment to clarify theofrficrest types present in reserves,
the key habitats and threatened species whichdetain, and how representative
they are of their respective natural geographiegians.

For certain types of forest, an active managenegitre may be important. This is
particularly true of certain warmth-demanding deoids forests and grazed forests.
It is also important to establish methods of cdigtbburning for conservation
purposes in coniferous forest areas with a histbfire. Management issues of this
kind have not been given priority up to now, buldld be considered as part of the
process of preparing the strategy.

A fairly significant proportion of Sweden's foresea is classed as unproductive (i.e.
yielding less than 1 frof timber per hectare per year). Most of this landsists of
forested mires, land with large exposures of rackl unproductive montane
coniferous forest. Such areas currently enjoy tagedegree of protection under the
Forestry Act. However, there are no general safetyufar features of conservation
interest such as old trees, standing dead treeé etoser study should be made of
the state of these forest areas and their signifiedor biodiversity, with a view to
ascertaining whether significant conservation gamdd be achieved by simple,
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general measures, information etc., or whetherveseshould also be set up to
protect certain types of unproductive forest land.

Forest reserves are currently being created inwittethe principles set out in the
Nature Conservation Plan for Sweden (Environmepitatection Agency 1991).

ImplementationThe Environmental Protection Agency is respondibte
implementing all the measures proposed here, Wélekception of the creation of
new reserves, with regard to which the Agency andhty administrative boards
have a joint responsibility for selecting sites aediding priorities. An annual
funding allocation plan should be prepared by theil®nmental Protection Agency
on the basis of the implementation plans produgecblinty administrative boards.

Timetable:The strategy should be drawn up in 1995-96. Neesforeserves should
be set up between 1996 and 2005.

Estimated costThe scale on which reserves can be designateztésngined by the
funds made available. The existing allocation (SE m.) allows some 10 000 ha
of productive forest land to be set aside as resesach year. If reserves are created
primarily in the higher-yielding forests of southe8weden, only around 5 000 ha
will be able to be protected annually. In the eémulyever, forest reserves will cover
a considerably larger area than this, and be ohrgueater ecological value, since
they often also incorporate valuable wetlands amgteductive forest land.

Funding: Environmental Protection Agency's investmentscaltimn.

5.2.3 Wetlands
General background

In proportion to its surface area, Sweden is orth®fvetland-richest countries in
the world, with 9.3 million ha in all. It also hagyreat diversity of wetlands, in terms
of species, habitats, substrates, and vegetatidmvatiand types. Wetlands, with
their considerable habitat and species diversigypégreat conservation interest.
They also provide habitats for a number of spegigsh only occur in wetland
environments or which are dependent on them at stage in their life cycle.
Wetlands are thus of great importance for bioditers

Many wetlands have been destroyed by drainage #ed types of disturbance, e.g.
regulation of lake levels and river flows. Suchjpots have primarily been carried
out over the last 150 years, with the aim of trarmmsfng wetlands into more
profitable types of land. The plains have beencéf@ particularly severely by
drainage, and in such areas there is a case foe &tforts to recreate wetlands.

Compared with the situation in other countries, éesv, a relatively large
proportion of Sweden's wetlands remain intact metanly been disturbed to a
limited degree. The most serious threats to wetiaamd drainage, liming,
eutrophication and peat extraction. Other adveastofs include felling of wet
forests and wooded mires with long forest continuand inadequate safeguards in
conjunction with tree felling on adjacent dry land.

The majority of Swedish wetlands have been usetidgmaking over varying

periods of time. With the changes that have ocdurregriculture in recent decades,
this form of management has seen a rapid decliten oeasing altogether in the
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case of certain types of wetlands, chiefly mirezni®ued management is essential
to the survival of valuable flora and fauna whiemeot cope with scrub invasion.

Actions proposed

ACTION 7: Extend the area in which land drainage is prohibiéd, to include parts
of the coastal region of northern Sweden (Norrland)The Nature Conservation
Ordinance should be amended so as to include thelfawing areas within the
scope of Sect. 18 d of the Nature Conservation Act:
The county of Géavleborg, with the exception of # municipality of
Ljusdal, but including Jarvso parish.
The county of Vasternorrland, with the exceptiorof the municipalities of
Ange and Sollefted, Liden and Holm parishes in theunicipality of
Sundsvall, and Anundsjd, Bjorna, Sidensjo and Skorgd parishes in the
municipality of Ornskéldsvik.
In the county of Vasterbotten: the municipalitiesof Bjurholm,
Nordmaling, Robertsfors, Umeéd and Vannas, and Skelftea with the
exception of the parishes of Kalvtrask and Jorn.

Background and reasons for proposa@b conserve the biodiversity of wetlands, it is
essential to maintain their natural hydrology. T¢as most effectively be achieved
by prohibiting drainage. Another reason for banrdnginage which should be
highlighted here is the general importance of vmeltaas nitrogen traps (relevant to
objectives concerning reduced nitrogen inputs liakes and sea areas).

In a report presented in 1992, it was pointed bat the surveys under way at that
time would provide new and valuable data. Since,tsarveys covering several of
the counties of northern Sweden have been compést@art of the nationwide
Wetlands Inventory. Survey data are now availabtelfe counties of Gavleborg,
Vasternorrland and Vasterbotten, among others.rnfesiof Norrbotten county is
currently in progress.

The overall picture emerging from the northern Seledurveys is as follows. The
area closest to the Baltic Sea is naturally poavetiands; here, they rarely account
for more than 5 % of the land surface. In additibwe, hydrology of many wetlands
in this coastal region has been disturbed in varisays, chiefly by drainage. The
Vasterbotten survey shows that only 10 % of wetandhe coastal zone are
undisturbed, compared with 45 % of those fringimg mountain region. The same
dearth of undisturbed wetlands is found in allibethern Swedish coastal areas
surveyed. To safeguard the biodiversity of the et coastlands, it is very
important to ensure that further wetlands are isitithed by drainage projects.

The general arguments for a very restrictive patiojland drainage, combined with
the new survey results, justify extending the aneahich drainage is prohibited, as
proposed above. As far as Norrbotten is concetthediesults of the wetlands survey
being carried out there should be awaited befatbdu steps are taken.

ImplementationThe Government (amendment of the Nature Conservati
Ordinance).

Timetable:The area should be extended no later than 1997.

[FIGURTEXT]
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area to which Nature Conservation Act, Sect. 1¢hduld be extended
area currently covered by Sect. 18 d

Fig. 3. Proposed extension of area in which land draimageohibited.

ACTION 8: Protect the mires included in the Swedish Mire Preection Plan which
are currently unprotected. Initially, priority shou Id be given to areas with a
large proportion of productive natural forest and management-dependent
mires. As part of this measure, decisions and manament plans relating to
existing reserves set up under the Mire ProtectioRlan should be reviewed.

Background and reasons for propos@he Environmental Protection Agency drew
up the Mire Protection Plan in order to establigystematic basis for protecting
Sweden's mires. A decision on what areas were todbeded in the plan was taken
in spring 1994. They were selected according taraber of criteria, the aim of
which was to ensure that the entire spectrum dégical diversity to be found in the
country's mires was represented, from speciest® types. When the plan is fully
implemented, a further 210 000 ha of wetlands kiéle been safeguarded.

At the time sites were selected for the plan, tldobical interest of the wetlands
concerned was well documented, but the informaimailable about adjacent dry
forest land was incomplete, and in some casesfaldte. The biological interest of
these dry-site forests must therefore be ascedatoeenable the nature conservation
authorities to reach sound decisions on priorigssover the next few years. A
review of some earlier decisions on reserves ieddbr.

ImplementationCounty administrative boards are responsiblerfsoducing
protection for all the sites which are currentlyptotected. The Environmental
Protection Agency has a coordinating role at tH@®nal level.

Timetable:The process should be completed by 2010. Onesfiifteof the area
should be protected each year over the period 2096~

Estimated costThe cost of implementing the Mire Protection Akadifficult to
estimate, since the biological interest of forestadjacent dry land has to be
carefully assessed for each site in question. Deerelating to the actual mire land
is estimated at about SEK 10 m./year. Over the thege years, staffing
requirements will amount to around 12 person-years.

Funding: Compensation and site acquisitions will be finahestirely by the state
through the investments allocation. In so far asitivolvement of municipal
authorities can be secured, they will bear a sbhtiee cost. Part of the cost will be
met from the EU's Financial Instrument for the Eomiment (LIFE).

ACTION 9: Draw up new conservation plans:

a) Prepare a supplement to the Swedish Mire Proteicin Plan, covering the
county of Norrbotten.

b) Begin work on a national plan to protect the masvaluable wet forest
sites.

c) Make a list of inundation fens and other lake-sbre wetlands to be
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safeguarded as protected areas.
d) Draw up an action programme on rich fens.

Background and reasons for proposal:

a) The Swedish Mire Protection Plan is in fact tiomavide protection plan,
excluding only the county of Norrbotten. The reatitat Norrbotten was not
included was that the relevant data were not availahen it was drawn up. Since
Norrbotten is Sweden's wetland-richest county ardains Arctic mire types not
occurring to any appreciable extent in other paftsorthern Sweden, the Mire
Protection Plan needs to be supplemented to inchids in this county.

b) At present, no reliable nationwide overview atvorests is available. Such an
overview is necessary to enable forests of thie tgpbesafeguarded in a planned
and systematic mannéiVhen the Wet Forests Inventory currently in pesgrhas
been completed, a national conservation plan shzildrawn up on the basis of that
inventory and the Wetlands Inventory.

¢) Inundation fens and other wetlands fringing kwd lakes are included to some
extent in the Swedish Mire Protection Plan andhanlist of agricultural landscapes
of conservation value. A review of these wetlangkty should be carried out, to
make sure that no sites meriting protection haenlwerlooked because they did
not meet the criteria for the nationwide listingsmntioned.

d) Rich fens are of considerable biological inteeesl constitute a threatened habitat
type. In addition, they have been given prioritygld nature conservation efforts and
are covered by the Habitats Directive. The propasgibn programme should

include everything from habitat conservation to phetection of individual species.

Implementation:

a) The Environmental Protection Agency. Sites sthde selected in consultation
with the Norrbotten County Administrative Board.

b) The Environmental Protection Agency should dugwand adopt the wet forests
plan, in consultation with county administrativeabts, the National Board of
Forestry and county forestry boards.

c¢) County administrative boards in consultatiorhvtite Environmental Protection
Agency.

d) The Environmental Protection Agency in considtatvith county administrative
boards and the Swedish Threatened Species Unit.

Timetable:

a) Work should begin as soon as the results ofvéiands survey of Norrbotten
county have been presented in an accessible fownh@ completed by the year
2000 at the latest.

b) Work should begin as soon as the results of\tbeForests Inventory have been
presented in an accessible form (no later than 1998

¢) Work should begin as soon as supplementary gu@e on inundation fens and
other lake-shore wetlands are available.

d) The action programme should be adopted no tlaser 1998.

Estimated cost:

a) A quarter of a person-year, plus SEK 50 00(farting.
b) Two person-years, plus SEK 500 000 for printing.
c) One person-year, plus SEK 250 000 for printing.

d) One person-year, plus SEK 100 000 for printing.

Error! Unknown switch araument.



Funding: Within existing allocations.

ACTION 10: Surveys and dissemination of information:

a) Carry out a supplementary wetlands inventory cogring rich fens.

b) Survey lake-shore/river-bank environments, inunétion fens and other
lake-shore wetlands in parallel with aquatic biotaand habitats, as part of
the inventory of lakes and watercourses (see secti6.2.5).

C) Publish a report summarizing the results of théVetlands Inventory for
the country as a whole.

Background and reasons for proposal:

a) Small rich-fen sites were not included in thetMfeds Inventory, as they failed to
meet the minimum area criterion. Rich fens aregyaitant habitat type in terms of
biodiversity, and it is very important from the wigoint of nature conservation to
gather further data on this habitat type in Swedhigfly in southern and central
parts of the country. Rich fens are also receigitigntion under the EU's
environment programme and are covered by the Halidiaective. More
information is needed to identify which sites arariost urgent need of protection.

b) When an inventory of lakes and running watermidertaken, adjacent terrestrial
environments should be included, as the basisfavarall assessment of their
biological interest. Greater cost-effectivenesdate achieved by surveying the
shore/bank environmeirt parallel with the aquatic environment of indival water
bodies. Municipal authorities should have a considie interest in access to reliable
data on which to base their responses to applitatioder shore protection
regulations (which now require the authorities datstake account of flora and
fauna).

c) To be able to present the results of the Wedlandentory on a nationwide basis,
a national summary of the data produced shouldbb®ied.

ImplementationThe Environmental Protection Agency, together wikinty
administrative boards, should be responsible falyzay out the surveys. The
summary report should be compiled by the Agency.

Timetable:

a) Inventory should begin as soon as possible armbmpleted no later than the year
2000.

b) Should be coordinated with the inventory of lk@d watercourses.

¢) Work should begin when the Norrbotten survey edsupplementary surveys of
rich fens and lake shores/river-banks have beermplaied, i.e. in the year 2000.

Estimated cost:

a) Depending on how ambitious an inventory is utadken, 5-10 person-years will
need to be committed to the inventory itself, BEK 500 000 for printing.

b) Will be estimated when plans for the inventofyaties and watercourses are
drawn up.

c) Approximately one person-year and SEK 500 00@fmting.

Funding: Within existing allocations.

* % %

Other important measures relating to wetlands:
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Continuously monitor the management of wetlatessiith
management-dependent biological features.

Improve the state of knowledge concerning theageament-dependent flora
of nutrient-poor wetlands.

Drawing partly on the experience of field trialeyelop a better
understanding of ways of restoring disturbed miviéls a view to enhancing
the basic conditions for biodiversity.

Design wetlands which are established for nitnag¢ention purposes in such
a way as to promote biodiversity.

5.2.4 The mountain landscape

The Environmental Advisory Council was commissiobgdhe Government (in
parallel with the preparation of this action plémstudy and make recommendations
on ways of promoting sustainable development ind&mes mountain areas. The
Council reported in October 1995. These issues@meequently not examined in
the present action plan. Reindeer herding is censilin the action plan presented
by the Board of Agriculture.

The major national parks and a number of very lai@ere reserves in the
mountains make up a substantial proportion of dledl area of protected countryside
in Sweden. Moreover, as a proportion of its are@,nhountain region is more
comprehensively protected than any other landstggein the country. In view of
this, efforts to protect sites of particular valuié in future focus primarily on areas
outside this region.

Action proposed

ACTION 11: Request county administrative boards in the mountia region to
establish nature reserves in areas above the limif arable farming/in mountain
reindeer-grazing areas, to take the place of the nrity of the crown forest
reserves which ceased to exist when the Nationalflést Enterprise was
abolished.

Background and reasons for propos#hen the National Forest Enterprise was
reconstituted as a company, crown forest resenvébgeimontane forest zone ceased
to exist. The area of protected forest in the aguas thus reduced by some
200 000 ha (corresponds to a third of the areaaitpted productive forest in the
montane zone). The majority of these sites arerdegbby the relevant county
administrative boards and the Environmental Pradedigency as being of great
conservation value. It is therefore important teegihhem statutory protection as
nature reserves. Certain boundary adjustments magbessary (among other
things, the possibility of linking some areas tisérg reserves should be
considered). Crown forest reserves in the restetountry (i.e. the great majority
of such reserves in area terms) have already lzdeguarded by an agreement
between Assidoméan and the Environmental Proteétgency.

ImplementationThe Government should request the county admetigér boards
concerned to establish the reserves. The Envirotaih@rotection Agency should
coordinate the process.

Timetable:Terms of reference should be issued in the caafr§696. Reserves
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should be established by county administrative d®ap later than 1999.

Estimated costThe former crown forest reserves should be detégras nature
reserves without payment of compensation.

* k%

Planned national parks (provided for in the Natid®arks Plan) and reserves should
be established as planned. A proposal for an asses®f small-game hunting in
mountain areas is presented in section 5.3 unednehding "Hunting'.

5.2.5 Lakes, rivers and streams
General background

The biological diversity of lakes, rivers and stresais influenced by a wide variety
of human activities. Three factors have a domimapict: regulation of water levels
and rates of flow, acidification and eutrophicatiBollution is dealt with in section
5.4. Important proposals to ensure that expertiseiadiversity is available when
water rights cases are determined and concernvigwe of water rights judgments
are set out in the section on legislation. Emergg@tans for accidents involving oil
and chemicals are proposed in the marine envirohgsgation. The proposals below
should be considered alongside the proposals iN#tienal Board of Fisheries'
action plan concerning fresh waters.

Actions proposed

ACTION 12: Carry out a nationwide inventory of lakes and watercourses,
including an assessment of theibiological interest, and draw up a plan to
safeguard individual sites.

Background and reasons for propos@hemical studies of fresh waters have been
undertaken for a long time. More recently, a nundfesurveys of benthic fauna and
fish have also been carried out. Our understanafinige characteristics, particularly
thebiological characteristics, of standing and running waterertbeless remains
patchy and incomplete. By and large, no coheresgritory and evaluation of the
biological and conservation interest of Swederkedarivers and streams has been
performed. Certain counties have undertaken sustegsiand/or assessments on
their own initiative, but a uniform, systematic @ntory has not been carried out.

At the request of the Environmental Protection Agenhe Swedish University of
Agricultural Sciences is currently developing ategs of biological assessment
criteria, known as “System Aqua’, which will prozidn instrument for undertaking
such an inventory and evaluation. The system wiliec both lakes and running
waters, and also include a model for weighing tiegebiological data and other
information from a hydrologically coherent areaeTgroposed system is being
studied and tested during 1995. In 1994, a systematiew was made of existing
information about the biological characteristicgted lakes and watercourses of
most conservation interest. This review will forrbasis for deciding priorities for
additional survey work in these and other wateridémd

It is very important that the inventory and evaioatprocess described in System
Aqua is implemented as soon as possible and iferommanner in all the counties
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of Sweden. Without a basic inventory of the biotagifeatures of lakes and
watercourses, it is difficult to design either tdodg, meaningful action programmes
to promote biodiversity or a sound programme ofiremmental monitoring of the
freshwater environment, geared to existing needs.

Compared with terrestrial habitats, lakes in patéicare poorly protected under the
Nature Conservation and Natural Resources Actstlaidprotection must be
improved. A plan to achieve this, including a hstiof priorities, should be drawn

up.

ImplementationThe Environmental Protection Agency will be resgibte for
finalizing assessment criteria, planning and caowtiing the inventory, and
elaborating the site safeguard plan (in consultatith county administrative
boards). Actual surveys and assessment will bertaiden by county administrative
boards.

Timetable:

Assessment criteria Completed in 1995
Plan of national inventory 1995

Inventory to be carried out 1996-2000

Site safeguard plan 2000

Estimated cost:
In all Approx. SEK 26 m.

Funding: The Environmental Protection Agency will fund thevelopment of
biological assessment criteria and planning anddioation of the inventory.
County administrative boards are expected to duoutigi SEK 12 m. and the
Environmental Protection Agency SEK 14 m. to thstaij the inventory. An
additional allocation to the Agency will be necegshthe inventory is to be carried
out. The Swedish Power Association has so far ffduthie planning stage)
contributed approx. SEK 100 000.

ACTION 13: Extend the protection of water bodies and stretchesf rivers in

which hydroelectric development is currently prohikited under Ch. 3, Sect. 6, of
the Natural Resources Act to cover other operationsesides hydroelectric
projects and to include the river-bank environment.

Background and reasons for propos@he water bodies and sections of rivers
protected under Ch. 3, Sect. 6, of the Natural Bess Act are only protected in the
sense that hydroelectric schemes are not perntitégd. A closer study should be
made of how this protection could be extended ¢tudte other operations, too, with
a view to conserving the biological interest of degter bodies concerned. In
addition, protection should be broadened so asessfy to includeiver-banksup to
the normal high water level (a very important zon&germs of biodiversity). It may
be noted that the supplementary terms of referssced to the Watercourses
Commission (Dir. 1994:106) include the task of lgsiag the need for protection
from other forms of development and, if necesgargposing the statutory
amendments required'.

The basic approach in the case of rivers/stretochasers covered by Ch. 3, Sect. 6,
of the Act should be to take the entiheer ecosystennto account. Land use
throughout the catchment area should be considefitda view to avoiding
changes in the river's hydrology etc. One appraacid be a reinforcement of the
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protection provided under the Natural Resources #&&suggested above, combined
with an additional protection zone in which thehewities could require
modifications of land use, e.g. restrictions oraclelling, buffer zones along
streams and rivers in connection with timber haimgsavoidance of drainage,
restoration of tributaries cleared for timber fiogtetc. In Norway, protected rivers
are managed on the basis of a zone system, in Wndhuse plans -- guidelines --
are drawn up for each zone. The lessons learnt th@system should be applied
and tested in Sweden.

ImplementationShould be studied by the Watercourses CommisSioa.above
proposal should be submitted to the Commissiordasideration.

Timetable:Should be introduced when the new EnvironmentaleGmmes into
force.

Liming

ACTION 14: Identify water bodies of high conservation interestvhich are
threatened by acidification. In these waters, limig and biological restoration
should be carried out in such a way as to promoteiddiversity.

Background and reasons for proposhd:June 1995, Sweden's liming programme
encompassed 7 500 lakes and over 10 000 km ofhrgnvaters. To maintain a
programme on this scale, an annual budget of ar&&id 200 m. is required. The
aim is to lime not only bodies of water of consat@e biological interest, but also
those of more local interest.

The Swedish liming programme should be geared poaring and maintaining
conditions for acid-sensitive species/populatiams their distribution within their
core range. Limed lakes and streams offer refugeadid-sensitive species, from
which recolonization will be possible if and whée tacidification situation
improves. Species in this category include saln8ainjo salay, brown trout §.
trutta), Arctic char Galvelinus alpinuspecies complex), roacRg(tilus rutilug,
noble crayfish Astacus astac)sfreshwater pearl musséiérgaritifera
margaritifera), glacial-relict crustaceans, the maylgetis rhodan{an important
food of brown trout) and the net-spinning caddissfPhilopotamus montanweand
Arctopsyche ladogens{food of the dipper). Liming has probably also noyed the
survival prospects of species such as the dttgrg lutra), osprey Pandion
haliaetug and dipperCinclus cinclu} by reducing levels of mercury and cadmium
in their prey.

Liming can also be detrimental to biodiversity, lewer (e.g. it can damage
bryophytes). It must be ensured that its net effedbiodiversity is beneficial, i.e. the
favourable effects in the water must be greater #rgy adverse effects on land (e.g.
on wetlands).

ImplementationThe Environmental Protection Agency, in collabmmatwith county
administrative boards, will be responsible for eimgythat liming is undertaken in
such a way as to preserve/

recreate biological diversity and that it is incorgted in the forthcoming site
safeguard plan.

Timetable:1996-97.
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Funding: State funding as provided in the Liming Ordinartogether with funds
from the bodies undertaking liming.

* k%

In addition to the proposals above, attention shodl be drawn to the following
measures:

Develop methods of enhancing the biodiversitglisfurbed rivers and
streams and, in conjunction with reviews of oldevatghts judgments, apply
these methods (see section on legislation for éanrdetails). Develop
methods of restoring lakes and running waters aitiew to improving the
basic conditions for biodiversity.

Increase nutrient levels in certain water bodiesre they have been depleted
by acidification and regulation of water regimes.

Further develop environmental quality objectikaating to acidification and
eutrophication of surface waters, on the basisit€al loads and
chemical/biological assessment criteria (Environtaerotection Agency).
Promote the integration of water-use planninsfincture (master) plans and
other physical planning documents, by distributmgnunicipal authorities
the information “toolbox' produced jointly by thexBronmental Protection
Agency and the National Board of Housing, Buildargl Planning.

5.2.6 The marine environment
General background

Sweden has an international as well as a nati@salonsibility for marine
biodiversity. As the littoral state with the long@&saltic coastline, it is responsible for
some 40 % of the area of the Baltic Sea, whicluin torresponds to almost 40 % of
the country's land surface. Sweden is also hord@ & of the grey seals
(Halichoerus grypusand 75 % of the common (harbour) se&lsdca vitulind of

the Baltic. And a substantial proportion of thedaslalmon $almo salay of this sea
area spawn in Swedish rivers.

We need to develop a better understanding of maiodiversity. The present gaps
in our knowledge make it difficult to define obje&ts and actions relating to
habitats, species and the genetic make-up of spdaigether work therefore needs to
be done to compile existing data and develop metlfimdbiological surveys of the
marine environment, with a view to making such sysvmore effective.

It should be noted that the action plan presengetthé National Board of Fisheries
also includes a wide range of measures relatinigeianarine environment.
Actions proposed

ACTION 15: Study the need for and feasibility of a marine resurces database
for Swedish sea and coastal areas.

Background and reasons for proposahere is a need for basic data on the

distribution of marine habitats and species, thendance of species in different
parts of their ranges, and genetic variation wigpecies. This information is
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important in the identification of marine ecosysseamd habitats in need of
protection, species which are threatened, or semsd various human activities, and
genetic variation which may be unique to Swedighazeas.

The aim in creating a marine resources databasédshe to establish an important
source of knowledge that can be used in assessiems associated with the
conservation of marine biodiversity. At presentpal of this kind is not available to
those working in the area of marine environmentatgztion and conservation. The
first step will be to examine what types of infotina should be stored in the
database, the second to consider how the informata be held in a readily
accessible form. One approach might be to devélejfchvironmental Protection
Agency's Natural Environment DatabaBaabas Natur, DBNto enable it to
accommodate data on Swedish sea areas and to @rmddss to data from the three
marine research centres (in Umed, Stockholm ande@btrg), county
administrative boards, the Swedish Threatened 8p&it and the Museum of
Natural History, Stockholm. This will only be pask if marine survey methods are
developed and standardized and a system for glampiharine habitats within the
DBN database is elaborated.

In the longer term, it should be possible to link tlatabase to other Swedish
databases holding information on the marine enwiemt (e.g. those of the National
Board of Fisheries, the National Maritime Admingdion and the Swedish
Meteorological and Hydrological Institute) and tanine databases in other
European countries (e.g. the BioMar project inlmited Kingdom and the ESAS
database, on European seabirds in the North Sep &ee also the proposal on
DBN in section 5.6.2.

Implementationit would be appropriate for the study to be caraet by the
Environmental Protection Agency, in associatiorhviite marine research centres (in
relation to their respective areas of responsybitiie Gulf of Bothnia, the Baltic Sea
proper, and the Kattegat and Skagerrak), the TémedtSpecies Unit, the Museum
of Natural History, Stockholm, and county admirasire boards.

Timetable:The study should be completed by 1997. Its finglisigould clarify what
needs exist and how a marine resources databaskl sfedeveloped.

Cost: SEK 300 000 (for the study).

Funding: Within the existing allocations of the authoritesncerned.

ACTION 16: Develop and assess appropriate methods and techn&gifor
biological surveys of the marine environment and draw up a plan for ach
surveys in Swedish sea areas, setting out priorityeographical areas and
ecosystems/habitats. Cooperation between the Balt®ea states is particularly
important. Standardization of sampling methods shold continue through
various working groups within the Baltic Marine Biologists.

Background and reasons for proposBiplogical surveys of marine areas have
hitherto mainly been carried out in conjunctionhtite establishment of marine
reserves. Few counties or municipalities have plansystematic surveys of the
marine environment. No comprehensive evaluationaaradysis of different survey
methods has been undertaken. Plans should be digafem a survey of different
habitats, and they should include an analysis asdssment of methods and set out
priority survey needs for different coastal aregssessment criteria need to be
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developed. These surveys must be coordinated waiitipng under environmental
monitoring programmes, in terms of methods, anslged evaluation.

ImplementationThe Environmental Protection Agency, in collabmmatwith county
administrative boards and the marine researchegrghould draw up a programme
to develop marine survey methods and techniqueglkahdrate a short- and
long-term plan setting out key survey needs in Sstesea areas. The programme
and the plan should include tangible proposalduture action.

Timetable:The programme should be drawn up within two yéeesbe completed
by 1997).

Cost: The estimated cost is SEK 300 000/year over tveosye

Funding: Within the Environmental Protection Agency's agltien.

ACTION 17: Establish more marine reserves on the basis of ag for such
reserves. Update and supplement the study of marirereas of conservation
value, "Marine reserves in Sweden'. Work in a methdical manner to protect
shallow coastal waters, especially soft-bottom area

Background and reasons for propos@ihe Environmental Protection Agency has
published several reports giving details of valeatastal waters and open sea areas
along Sweden's coastline. The current "Marine veseproject highlights nine areas
in particular. A number of international projectfeating Sweden are also in
progress, e.g. under the auspices of the Nordia€bof Ministers, HELCOM, the
WWEF in association with the Baltic Marine Biologisand the EU (Habitats
Directive). One important function of marine ress\s to serve as reference and
monitoring areas, e.g. to elucidate the effecfisberies. However, as a

conservation measure, they have built-in limitagigmartly because sea water and the
pollutants present in it are constantly on the mawel partly because most marine
organisms move with the water as plankton at sdagedn their life cycle.

It is important to gain a better understanding afime plant and animal species and
of habitats, ecosystems and sea areas in genbrmhr€as proposed for designation
as marine reserves should be priority areas faegsr(to furnish additional data as

a basis for the design of monitoring programmehg possibility of dividing marine
reserves into zones with different management ishesild be considered, as a
means of finding out more about the effects ofdigs, and an assessment should be
made of how networks of reserves could be creat@ddtect migratory marine
organisms.

This proposal includes an inventory and analysihefthreats to and measures
needed to safeguard the flora and fauna of therégaults of Kosterfjorden and the
elaboration of a programme of action to protect #rea. Kosterfjorden forms part
of a larger area proposed for designation as anmaeiserve, which hosts an
invertebrate fauna found in no other Swedish watatsis, for example, one of the
country's best areas for anthozoans (corals, ses-pea anemones etc.). The
habitats in question are currently threatened doyling (with more efficient trawling
methods, it is now possible to fish in areas wiietée past trawls could not be
used).

The use of shallow coastal waters for fishing, agltare, engineering projects,
recreation and the extraction of mineral resouhezess overall, had a considerable
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impact on the biodiversity of Sweden's sea arelaall@v-water sites are of very
great significance as spawning and nursery groutlidsh priority must be given to
protecting such sites (e.g. soft-bottom areasgesds meadows and mussel beds).

ImplementationCounty administrative boards (creation of mariegerves). Study
of marine areas: The Environmental Protection Agen@ssociation with the
marine research centres in Gothenburg, StockhothiJanea. The inventory of
Kosterfjorden should be carried out by the Tjarnéride Biological Station. It is
necessary both to collate existing data and to/@ar new survey work.

Protection of shallow waters: The county admintsteaboards of the coastal
counties in question should methodically applygite protection provisions of the
Nature Conservation Act with a view to safeguardhmegse important habitats.

Timetable:Five new marine reserves should be establishedtbegeriod 1996-98.
Further reserves should be proposed as new datgeniée work on Kosterfjorden
can be undertaken in stages over a three-yeardberio

Cost: Creation of marine reserves: SEK 500 000/yeatHiae years. Inventory of
Kosterfjorden: SEK 250 000.

Funding: Environmental Protection Agency (investments at@m), county
administrative boards (staff). Kosterfjorden: Epvimental Protection Agency,
Goteborg & Bohus County Administrative Board, NaabBoard of Fisheries, if
possible also the County Council and the Munictpalf Stromstad.

[BOX:]

Areas covered by plans to establish marine reseNies areas are included in the
Environmental Protection Agency's project "Mariasarves in Sweden 1993'. Seven
of these are listed below, marked with an astefisle other two, Holmdarna and
Kopparstenarna/Gotska Sandon/Salvorev, have nowdesgignated as marine
reserves and are not included in this list.

. Haparanda archipelago*

. Bjurdklubb area

. Norrbyskar/Snéan/Bonden/Jarnas udde

. Trysunda/Ulv6arna/Ullanger/UIvé Deep*
Gran

. Graso/Sing6 archipelago

. Stor6/Bockd/St. Nassa/Sv. Hogarna/Sv. Bjorn
. Landsort/Askd/Hartsé/Landsort Deep*

. St. Anna/Missjo archipelago

10. N. Kalmar archipelago

11. Torhamn archipelago and Utklippan*

12. Falsterbo peninsula and Maklappen*

13. Kullaberg*

14. Nidingen/Sonnerbergen/Monster*

15. Vaderbarna/Tjarno archipelago/Koster area/Kost@an

[END OF BOX]

ACTION 18: Study diffuse inputs of petroleum hydrocarbons to he Baltic Sea,
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Kattegat and Skagerrak.

Background and reasons for propos@he Environmental Protection Agency's
action programme “Marine Pollution '90' drew aftemto the need to develop
greater knowledge concerning diffuse inputs ofgdetrm hydrocarbons to Swedish
sea areas. It is necessary to clarify both thecesuaind the scale of oil pollution, and
its effects on marine organisms.

ImplementationThe Swedish Environmental Research Institute, imgrklongside
the Environmental Protection Agency.

Timetable:The study should be completed by December 1998.
Cost: SEK 300 000.

Funding: Under the agreement between the Environmentaé&ioh Agency and
the Environmental Research Institute.

ACTION 19: Improve monitoring of oil discharges at sea and rggnd more
effectively to illegal discharges, in order to avai damage to marine organisms:
a) Intergovernmental cooperation to improve the moitoring of discharges of oil
at sea and to reduce the number of illegal dischaeg. Within the IMO,
OSPARCOM and HELCOM, Sweden should seek to ensurdat detection of oil
by remote sensing is accepted as legally bindingigence of infringements of
regulations.

b) National measures making it possible to prosecetin cases where illegal
discharges of oil are reported in Swedish waters.

Background and reasons for proposgWlery year large numbers of oiled birds are
found in Swedish sea areas, chiefly as a resiileghl discharges of oil.
Larger-scale oil spills could have disastrous cqusaces for certain seabird
populations. Roughly a million long-tailed duckdgngula hyemalis i.e. virtually

the entire Palaearctic population, winter in theéersto the south of Gotland. The
Stora Karlsé population of guillemotdifa aalge red-listed as “care-demanding’) is
particularly vulnerable in June and July, whengbason's brood of young, which
are still unable to fly, are at sea with their pase The northern Kattegat is
north-west Europe's most important wintering grotordseveral species of seabirds,
and is presumably the most important in the warldtfie common scoteMelanitta
nigra) and razorbill Alca tordg. Apart from visible damage, oil is harmful to
plankton and marine invertebrates.

The number of illegal discharges of oil fell oveperiod of several years, but rose
again in 1995. The volume of oil tanker traffic twe Baltic is expected to grow in
the near future. Oil exploration and productiorhia Baltic, Kattegat and Skagerrak
will presumably also increase in scale. Internationonitoring and other action to
prevent oil pollution, under the auspices of th€MHELCOM and OSPARCOM,
must continue and be stepped up. Action concedamgreception facilities, for
example, needs to be coordinated between counmi&wveden, more stringent
monitoring and follow-up are called for, to ensthiat prosecutions are instituted
against vessels which contravene the regulatioeavidr penalties should be
considered.

Information and training are also important in fawkthese problems.
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Implementationintergovernmental level: The Government and thérénmental
Protection Agency, in the framework of the IMO, HEDM, OSPARCOM and the
North Sea Conference, in collaboration with theidtetl Maritime Administration

and the Coast Guard. In Sweden, the initiativeegands prosecutions must be taken
by the Coast Guard, preferably in consultation it Environmental Protection
Agency and the Office of the Prosecutor-General.

The Environmental Protection Agency intends to @nésnore detailed proposals in
December 1995, when it reports on its study ofisitharges, requested by the
Government in the Agency's appropriation directifimghe present financial year.

Timetable:At the intergovernmental level, initiatives to imope monitoring should
be taken under the relevant conventions in 199% ¢thestion should be given
priority). At the national level, initiatives reghing prosecutions should be taken
immediately.

Funding: Costs should be met from the budget for intergowvental cooperation
and from the allocations of the authorities conedrn

ACTION 20: Draw up regional contingency plans for accidents ivolving oil and
chemicals at sea and in Sweden's largest lakes.

Background and reasons for proposhilis important to have contingency plans to
deal with accidents from an environmental pointiefv. Regional “environmental
atlases' are of particular importance in this cotina. These atlases are intended to
assist those in charge of operations to tackledaots, to guide their decisions on
what action to take and how to set about it in ptddimit damage to the
environment. They also identify areas which needegarticularly carefully
protected in such situations. Environmental atlasiéhave to be produced for
certain stretches of Sweden's coast.

ImplementationA concerted effort by the county administrativealits concerned,
the Environmental Protection Agency, the Nationaritime Administration, the
National Board of Fisheries, the Coast Guard aprd\tational Rescue Services
Board.

Timetable:Environmental atlases should be available forethtire Swedish
coastline and the largest lakes (Vanern, Vatter@lakén and Hjalmaren) no later
than 1997.

Cost and fundingWithin the allocations of the authorities concetne

ACTION 21: The Government should take initiatives to promote tie elaboration
of binding international agreements, with the aim of preventing undesirable
introductions of non-native organisms to sea areaaound Sweden, e.g. in
ballast water.

Background and reasons for proposhiternational shipping is an important vector
for introductions of alien species. Many of the repecies that have become
established in Swedish sea areas have ended epaherresult of introductions
(deliberate or unintentional) in other countrie€ofope. More attention is now
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being paid to this question at the internationaélethe IMO, for instance, has
drawn up voluntary guidelines on the handling dfasa water. These will be
incorporated in regulations to be issued by Swedgational Maritime
Administration and will possibly be adopted as anex to MARPOL. If tangible
action is to be achieved, however, someone neekkefo the issue in the limelight
and to offer a lead. Sweden should therefore taikiatives at the international level
with the aim of preventing undesirable introductipim the first instance with regard
to the Baltic Sea (HELCOM) and the North Sea (OSE&®), but in the longer
term also within the EU and world-wide.

Implementationintergovernmental cooperation (the Governmente Th
Environmental Protection Agency should pursue $see within HELCOM and
OSPARCOM, the National Maritime Administration withHMO (Marine
Environment Protection Committee) and HELCOM (Maré Committee).

Timetable:This should be a priority issue in discussionseuriie conventions in
question. International agreements covering thé@&ka should be concluded
within ten years.

Funding: The Environmental Protection Agency and the Natidnaritime
Administration, within their allocations.

ACTION 22: Develop technical and/or operational methods, accéble in terms of
both the environment and safety at sea, to contralnintentional introductions of
non-native organisms resulting from shipping. Drawup realistic proposals
concerning the handling of ballast water.

Background and reasons for propos8hipping facilitates the spread of alien
species, both those which grow on ships' hullsatd.those transported in their
ballast water. The voluntary operating guidelinesedoped by the IMO on the
handling of ballast water are not sufficient toveothis problem. Sweden's
geographical location creates particular diffiegtitoo, since the guidelines are
based to a large extent on exposing the organismgieng in tanks to substantial
changes in salinity, which is difficult to achiewe shipping routes within Europe,
for example. Technical means of preventing orgasispreading via ballast water
need to be developed and coordinated at an intenahtevel, primarily for the
existing fleet, but eventually also for future geat®ns of ships. Research and
development is in progress in several parts ofuhied, but as yet no effective
methods have been brought into commercial use.eBgldping technical and
biological expertise of its own in this area, Swedan help to bring about
international R&D cooperation, e.g. in the framekof EU research programmes.

It should be stressed that there is a need for tectimical means of handling the
water in a cost-effective manner, and effective msezf enforcing compliance with
the regulations (including international coordipnab

ImplementationThe work already in progress should continue éiaample, a
working group representing the National Maritimerdidistration and the
Environmental Protection Agency has been estall)siene Maritime
Administration and the National Board for Indudtdaad Technical Development
(NUTEK), together with the industry and the higlkeucation sector, should
elaborate a programme to develop technical andatipeal solutions.

Timetable:The programme should be ready to be implementetdbg.
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Cost: SEK 2 m. (cost of studies and development).

Funding: The National Maritime Administration, NUTEK andetlshipping industry
(including ports).
5.3  Action relating to species and genetic variatio

This section brings together the Agency's propasddging specifically to the
species and population level and to genetic vanatmplementation of the EC
Birds and Habitats Directives is dealt with unde heading “Action at the
international level'.

Conservation of species

Sweden is home to an estimated 50 000 specieswatspfungi and animals. Within
the groups assessed so far in terms of their séaishe threats facing them, some
3 500 species have been placed on the country'siResd In the great majority of
cases, measures focusing on ecosystems and ha@ateeded to safeguard viable
populations of these species within their natumabes. In the case of some of
Sweden's native species, however, the situatiea itical, or they have such
specialized requirements, that diresgecies-specifiaction is called for to ensure
that they survive in the country. In general, thevival of these species cannot be
safeguarded by general measures at the ecosysteabitat level.

Species' habitats

Certain types of habitat are of particular impoce&awhen it comes to conserving
especially vulnerable species, and some typesaageor exposed to considerable
anthropogenic disturbance. Proposals relating bitdts are mainly set out in the
previous sections, dealing with the different estesys.

ACTION 23: Prepare a Red List of habitats no later than 1998Should be
implemented by the Environmental Protection Agencyn collaboration with the
Swedish Threatened Species Unit, among others.

ACTION 24: Draw up action programmes for a number of particulaly important
habitats, including rich fens, no later than 1998Knvironmental Protection
Agency and others).

Red-listed species

One of the overall objectives in this area is teuga that no species occurring
naturally in Sweden disappear from the countryirtial step towards achieving
this is to draw up Red Lists (Red Data Books).

A Red List is a list of species which are judgedé¢oat risk of disappearing from the
country in the shorter or longer term. Dependindiow great this risk is judged to

be, species are assigned to different “categofidsent' (see "Red-listed species' in
Annex 1). Inclusion in a Red List does n@ér se entail an assessment of the need
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for or urgency of action to conserve the individspécies concerned. This should be
decided on the basis of a separate system fongettiorities, in which other factors
are also taken into account (see below).

ACTION 25: Prepare and adopt Red Lists of marine plants and damals and of
certain groups of invertebrates. Draw up and publid check-lists of Swedish
macroalgae. Produce species fact-sheets for all sjis red-listed as of 1995.

Background and reasons for proposhil:the case of marine species, the primary
concerns are to analyse the need for red-listinigdaaw up Red Lists of macroalgae
(apart from stoneworts) and invertebrates (macrafguand to revise the Red List of
fishes. There are also groups of terrestrial imbgdtes for which lists have not yet
been prepared. It is important to ensure that tiredtened Species Unit is able to
continue to compile Red Lists. Such lists can drdydrawn up provided that
identification guides and taxonomic expertise as&lable. This point is discussed
in section 5.7.

For several groups of marine organisms, checkditpecies/species groups (e.g.
micro-organisms, phytoplankton, zooplankton ancitebrates) should be drawn
up. Modern identification guides should be prepdoedhese groups.

ImplementationThe Threatened Species Unit, working alongside/NNeéF, the
Museum of Natural History, Stockholm, the maringei@ch centres and the
Environmental Protection Agency (which will offiigadopt the lists).

Timetable:Marine species can be reviewed in stages overea-4ear period.
Red Lists of certain invertebrate groups, and ssefzct-sheets, should be compiled
by 1998.

Cost: Estimated total cost: approx. SEK 1 m.

Funding: Within the allocations of the Threatened Specieg &hd the
Environmental Protection Agency.

ACTION 26: Continue to study and analyse thé&abitat requirements of red-listed
species and the action that is required.

Background and reasons for proposAh outline analysis of the measures needed to
safeguard red-listed species was undertaken astabegion to the basic
documentation for the action plans now being priesk(see separate background
report from the Threatened Species Unit). It ig/vemportant, however, that this

work should continue: a uniformly designed analgsisuld be made of each species'
habitat requirements and of the resultant needdtion, special precautions etc.

ImplementationThe Threatened Species Unit and its committeehjmexisting
allocations.
ACTION 27: Supplement existing surveys at the county level witregard to sites

hosting red-listed species. Cost: SEK 1 m./year avihree years.

Background and reasons for proposalgreat deal more information is needed
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about the distribution of red-listed species indifeerent counties of Sweden. The
necessary surveys should be regardedcasmgplemento other major inventories.

ImplementationThe county administrative boards concerned, itabofation with
municipalities, county forestry boards, voluntarganizations and others.

In addition to the measures proposed abthesThreatened Species Unit intends to
take the following actiobetween 1996 and 1998:

Compile Red Lists of fishes, bryophytes and lichie theBaltic Sea area

Participate within the IUCN in adapting the newabgl categories of threat
for use at the regional, national and local levels.

Record finds of species assigned to the threagoees Extinct (in Sweden),
Endangered and Vulnerable (in the case of vaspldats, bryophytes,
lichens and fungi, also those in the Rare and @areanding categories).

Continue its voluntary “flora wardens' schemesrtsure that all vascular
plants and roughly half of the bryophytes and lichan the Endangered and
Vulnerable categories are regularly monitored.

Perform an analysis of the geographical pattendsvariation of biodiversity.

System for deciding priority species-specific meases

ACTION 28: Develop and begin to apply a system for deciding forities, with the
help of which it should be possible to select spesifor which special
conservation measures are required. Should be readgr use in 1996.

Background and reasons for proposhid:the case of the most vulnerable species,
action is already urgently required. Given the ta@diresources available, however,
species-specific measures have to be correctlyifizad. To do this, a carefully
thought-out system for establishing prioritiesadled for. It should be based on such
factors as the degree of threat and the propodfi@nspecies' total population that is
to be found in Sweden. If possible, account shaigd be taken of biological
characteristics, such as the species' ecologinatitin or value as an indicator. A
preliminary draft of a prioritization system hasealdy been elaborated.

The system should be designed for use walitcategories of specigsed-listed,
non-red-listed, internationally important etc.)shtould be harmonized with the
criteria that apply to red-listed species and sgof international importance. One
use of the system will be in deciding for whichape specific action programmes
are to be drawn up first.

ImplementationThe Threatened Species Unit and the Environmé&mtgkction
Agency.

Cost and fundingWithin existing allocations.

Species of international importance
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There has been some discussion about the pogsdfilitientifying “species of
international importance', for which Sweden hapecml responsibility. The term
refers to species whose Swedish populations malkeagpnparatively large
proportion of the world population or are otherwisesignificance for the species'
global survival. Identifying such a species inaegi country would not, however,
mean that that country alone was responsible $autvival.

ACTION 29: A study should be made of the concept of “speciekinoternational
importance', and of whether this concept could forma component part of a
system to determine priorities. If there proves tde a need to draw up a list of
Swedish species of international importance, suchlst should be prepared for
vascular plants, birds, mammals, reptiles and amplhians in the course of 1996.
This work should be undertaken by the Threatened Sgcies Unit and funded by
the Environmental Protection Agency. Cost: SEK 20@00 (within existing
allocations).

Action programmes

An action programme for a given species or habkid out the measures needed to
secure its long-term survival. Such a programmaeilshloave a stated objective, e.g.
in terms of the population size, number of sitegewgraphical range which needs to
be maintained if the long-term survival of the spethabitat is to be regarded as
assured. Programmes should run for a limited pesfdiane, and then be reviewed
S0 as to incorporate new measures where necessary.

Action programmes should be adopted by the Envierial Protection Agency. In
most cases, they should be prepared by speciatisisng for the Agency on a
contract basis. A list of priority species for symlogrammes should be drawn up in
consultation with the Threatened Species Unit éthuna and flora conservation
committees. A corresponding list of priority hakstahould be prepared by the
Environmental Protection Agency. These priorityslishould be regarded as
working documents which can be revised as and wkeassary or at stated
intervals.

Up to now, four action programmes have been adofitedand steppe grasslands,
the woodland brown butterfly6pinga aching the freshwater pearl mussel
(Margaritifera margaritiferg and the peregrine falcordlco peregrinug Draft
programmes exist or are being prepared for a numbather species and habitats,
e.g. common porpois€fiocoena phocoehagreen tree frogHyla arboreg,
white-tailed (sea) eagl¢léliaeetus albicilld, the water-plantaiAlisma
wahlenbergij and the mosBichelyma capillaceumor many species, e.g.
invertebrates, the focus will be on the habitateathan the species level.

ACTION 30: With the help of the system for determining priorities (see above),
draw up a list of species for which it is intendedhat action programmes should
be considered (to be completed in 1996). On the lasf this list, prepare
programmes for those species for which action is mburgently required. Over
the next three years, some 30 programmes should bdopted. The following are
examples of species for which action programmes reté be considered:

Certain stoneworts
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The fungus Sarcosoma globosum

The fungusHolwaya mucida

The lichenUsnea longissima

The lichenLobaria amplissima

The lichenDiploicia canescens

The mossBryhnia novae-angliae

The mossDichelyma capillaceum

The mossHamatocaulis vernicosus

The mossHookeria lucens

The mossNeckera pennata

Black vanilla orchid (Nigritella nigra)

Field fleawort (Tephroserisintegrifolia)
One-leaved bog orchid iicrostylis monophyllos)
Yellow marsh saxifrage Saxifraga hirculus)

The water-plantain Alisma wahlenbergii

The eyebright Euphrasia rostkoviana ssp.rostkoviana
White frog orchid (Pseudorchis albida)

Pepper saxifrage Gilaum silaus)

The vetchVicia pisiformis

The coral Lophelia prolifera

The bush-cricket Metrioptera bicolor

Wels (Silurus glanis)

Green toad Bufo viridis)

Fire-bellied toad (Bombina bombina)

Green tree frog Hyla arborea)

Natterjack toad (Bufo calamita)

Sand lizard (Lacerta agilis)

Tawny pipit (Anthus campestris)

White-tailed (sea) eagleH aliaeetus albicilla)
White-backed woodpecker Dendrocopos leucotos)
The four large predatory mammals: wolf Canis lupus), wolverine (Gulo gulo),
lynx (Felislynx) and brown bear Ursus arctos)
Seals: common Phoca vitulina), grey (Halichoerus grypus) and ringed (Phoca
hispida botnica)

Common porpoise Phocoena phocoena)

Otter (Lutralutra)

ImplementationProgrammes should be drawn up by the Environmémtzkction
Agency in collaboration with the WWF, the Swedigitigty for the Conservation of
Nature (SNF), the Threatened Species Unit and damss/commissioned experts.
The bodies responsible fomplementingorogrammes may vary, e.g. county
administrative boards, county forestry boards erNfational Board of Fisheries.

Estimated costDrawing up programmes: SEK 4.5 m. Cosinoplementatiorwill
be specified in the individual programmes. Totamothe three-year period: approx.
SEK 10 m.

Examples of action that will be taken to safegugpdcies/habitats covered by
programmes(1) Protection and management of localities oebieg areas by the
creation of nature reserves etc., (2) restoratfdrabitats, e.g. wetlands, grasslands
or deciduous forests, (3) monitoring of speciegypations, and (4) information and
education.

The panels below shoexampleof measures that could be taken to safeguard four
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of the species above:

[BOX:]
Alisma wahlenbergii

The water-plantair\lisma wahlenbergiis endangered in Sweden and now has only
one known Swedish locality, compared with the rdu@® previously recorded.

This species is endemic to the Baltic Sea areasaligted under the Bern
Convention in the “strictly protected' category.sedeguard the species' long-term
survival, the Environmental Protection Agency witimmission the preparation of

an action programme including the following measu(#) an inventory to locate

any additional sites where the species grows,@japriate action at the species'
localities to protect it from interference, (3)euction of nutrient leaching to the
waters in which the species occurs, and (4) reiloiztion of the species at suitable
sites.

[END OF BOX]

[BOX:]
Seals

Three seal species occur in Sweden: the grey, confh@abour) and ringed seal.
The grey sealHalichoerus grypusis classed as Vulnerable/Endangered in the sea
areas surrounding Sweden, where it has a populafiahleast 5 000, and as
Care-demanding in the North Sea. The common &elda vitulind is Endangered

in the Baltic Sea and in the Care-demanding cayeigasther marine waters. The
species currently has a population of about 3@GBerBaltic and around 3 300 in the
Kattegat and Skagerrak. The ringed sldca hispida botnigehas been assigned
to the Vulnerable category in Sweden. Its Baltipydation now numbers

5 000-6 000.

Overall quality objective for these seal species:

The long-term objective for Sweden's seal spesi¢s increase their numbers so as
to achieve viable populations throughout most efrthatural ranges. A closer study
of how large these populations should be will beleniaa the action programmes.
Over the next three years, seal populations shoafteéase by 10 % a year.

To achieve the objectives set for seals, actioggammes will be drawn up. The
following are examples of the measures to be iredu@l) improvements in marine
water quality, to be achieved by reducing inputawfients, heavy metals and
chemical compounds not occurring naturally in thei®nment; (2) measures to
eliminate disturbance in areas important to theiggei.e. where they pup, mate,
moult etc., e.g. the creation of more seal sanigsiaf3) technical and legal means of
resolving conflicts between increased seal pomnatand fisheries, e.g. measures to
prevent and reduce damage by seals to fishingagehcatches; (4) surveys and
monitoring of the development of seal populations.

[END OF BOX]

Sweden'sarge predatory mammalsvolf, wolverine, lynx and brown bear) have

Error! Unknown switch araument.



long been under threat as a result of human petisacihe individual species
currently vary in their threat status, but theyratjuire some form of action to
safeguard their survival. They also play a speoi@ in ecosystems, being top
predators, at the apex of the “ecological pyrarmdaddition, they are key species,
in that they create opportunities for other spetidefeed, and they are of great
“symbolic' value.

Over the next three years, a number of measutese defined in more detail in
action programmes -- should be implemented to &ehiee objectives set for these
mammals. The kind of action that needs to be takelndes: (1) a ban on hunting,
or rules which permit hunting only where there early demonstrated need for it
in order to prevent damage; (2) surveys and gughaionitoring of populations; (3)
information and education; (4) research on factoh as reproduction, juvenile
mortality, migration and genetic variation; (5) qeensation in certain cases for
harm to domesticated animals; and (6) greatertsfforfight fauna-related crime.

Introduction of alien species and genetic material

Species, subspecies or climatically determinedsratech are alien to the country
or to its various regions (non-indigenous proveeahtiave been introduced by
human beings over a very long period of time. Savwkousand years ago,
artificially reared frogs were introduced to Sweden example. Subsequently, more
and more species etc. have been introduced, datéhgor unintentionally. The 17th
and 18th centuries saw a marked increase in stiddirctions, and the rate of
increase has since risen. In several cases, irteddspecies have subsequently
become part of Sweden's cultural heritage. Indkefew decades, new species etc.
have been introduced into the country on a scalerrm@reviously witnessed. A key
issue as regards the nature conservation aspetttis ghenomenon is whether the
organism, plant or animal species concerned rentggpsndent on constant human
attention for its survival, or whether it is abtedstablish itself and spread in the
natural environment. Only in the latter case jgoi$sible to talk of a real problem.
The Convention includes a clause dealing withigsae (Article 8(h)).

A special problem in this area is the introductidralien races, adapted to different
climates, and of alien subspecies and in certagasapecies which are closely
related genetically to native wildlife. These caass with indigenous species and
“contaminate' their gene pool, in turn reducinggleetic variability of the species
as a whole.

Introductions may have a number of undesirable epmsnces for biodiversity:
a) Introduced species may outcompete native species

b) Introduced species may disturb the ecologickdrzz, by influencing
functional/structural relationships.

¢) Introduced genetic material may infiltrate natspecies and cause genetic
changes as a result of the incorporation of unfeatdle traits (e.g. poorer
cold-hardiness).

Nowadays, introductions occur by a variety of reutene of them being various
modes of transport: e.g. marine organisms areethmi ballast water, and diaspores
attach to vehicles and are transported across byehem. Other means of
introduction include imported goods (e.g. insecis ungi in timber), animals
escaping from captivity, and the release of intedlipets. There are also examples
of deliberate introductions, e.g. cultivated plafetsotic tree species), fur-bearing
animals, honeybees, pollinating bumble-bees, avakistg of fresh waters with fish
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or crustaceans for fishery management purposes.

The introduction of alien species and genetic niltes a problem that has many
dimensions. National frontiers are rarely biologjiceelevant in this context;
instead, an approach based on biogeographicalnegaalled for. What is more,
EU membership and free trade agreements restrietl&uis scope to regulate
introductions across its borders.

In the case of plants, policies and assessmentsdstiffer according to the
phytogeographical regions from which they are intedri.e. whether they come
from a different phytogeographical region or frdme same or a very closely related
one. It is also important to take into accountdifgerent categories of plants
involved, e.g. (1) species entirely new to Swed@2hspecies and lower taxa
naturalized in Sweden, (3) genotypes new to Sweélepecies which already occur
in the country, (4) species native to Sweden withdrtant genotypic differences (of
ecological or historical origin) at a local or regal level, (5) species native to
Sweden with a very restricted geographical rargesgecies endemic to Sweden,
and other categories.

ACTION 31:
Developbetter basic documentation and proceduresfor risk assessment
relating to introductions. As part of this action,an assessment should be
made of the risk of “genetic contamination' of vaibus Swedish plant
species (if possible also of other groups of orgams).
Establish a conceptual apparatus, preferably gead to the EU context.
Highlight this problem within the EU and seek toensure that national
controls can be established in certain cases. Restrintroductions where
there is a danger that they will cause problems iterms of biodiversity. A
closer study needs to be made of how this should Hene; among other
things, the feasibility of measures to control intoductions of non-native
animal species should be examined (by the Environmtal Protection
Agency).
Document introductions that have already occurred
Document the present situation and projections c@erning the economic
losses and ecological damage caused by earlier indiuctions.

Background and reasons for propos@he problems involved in this area should
primarily be addressed by meandetfter risk assessmenihe scope for national
controls is very limited. It should be establiskesdsoon as possible which alien
species etc. could have adverse effects and steptdsbe taken to avoid their
release into the natural environment.

Documentation on which to base risk assessmeriéifigto plant species), similar

to that proposed, has been elaborated in Norwassdres should also be learnt from

the work done on risk assessment of geneticallyifieddorganisms. The parameters

to be taken into account in these assessmentsnoiage:

- powers and methods of dispersal,

- dominance (competitiveness),

- propensity to cause genetic changes in nativegional/local populations by
means of hybridization or changes to native orligeaotypes,

- carriers of diseases and parasites,

- weeds in agriculture and forestry.

A number of important questions of scope also riedzk clarified. Should risk
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assessments and policies apply to all types oédisgtion of taxa by human
agency, for example, or should their scope be didhib some extent? Should the
spread of species etgithin the country also be included? How should uninterati
introductions be dealt with? What account shouldden of the relationship
between biogeographical range and national bordlees these assessments are
made?

In parallel with its own studies, Sweden shoul@dezhis issue within the EU and
seek to ensure that member states have the ogtiotraducing national controls on
imports assessed as posing a risk to their bicdbgiwersity. The basic principle
should be that in certain casologicalgrounds are a sufficient basis for
preventing introductions. The feasibility of nat&rontrols should be examined,
along with the technique of using “positive lists'".

Dissemination of information is an important arieavhich efforts need to be
stepped up. It should be made clear that informatiivities are the responsibility
of both public bodies, such as the Environmentatd@tion Agency, the Board of
Forestry and the Board of Agriculture, and orgatiiwes (e.g. the Federation of
Swedish Farmers, county agricultural societies) spetific sectors.

ImplementationThe Swedish Biodiversity Centre should be entrlistigth drawing
up basic documentation for risk assessments. Irgtiom activities should be
undertaken by the bodies mentioned above, amormysth

Timetable:Study should be completed no later than 1997.

Protected species

At present, the fact that a species is protectédgropans that it is an offence to
damage or kill the species itself. There is nothmgrevent people harming the
species' habitat or the wider landscape in whitikigs. This weakness means that,
even though a species is protected, human activitgy eliminate it from one site
after another. The aim should be to introduce reffiective protection for plant and
animal species, extending also to their habitas fsoposal in the section on
legislation).

ACTION 32: The Environmental Protection Agency should review xsting
national and regional lists of protected speciegnter alia with a view to
modifying the lists to take account of the presérsituation,
coordinating species protection between counties,
proposing protected status for the species incled in the EC Birds and
Habitats Directives, if this is necessary for theiconservation, and where
necessary also proposing protection of their habita, and
meeting the requirements of the Bern Conventionsaregards protection
of the Swedish plant species listed in Appendix féhe Convention
(strictly protected plant species).
Should be implemented by 1997. Estimated total cosSEK 200 000 (within
existing allocations).
In addition, a study should be made of the feasibily of introducing a form of
species protection which also safeguards the habisaof the species concerned
(see proposal in section on legislation).
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Hunting

Hunting of certain mammals and birds is a long-ditagn tradition in Sweden. It not
only makes a substantial contribution to the cotmfiood supply, but is also of
significance in terms of recreation and enjoymédrnhe natural environment. In
1994-95, for example, Sweden had a winter populaifoover 200 000 elk (moose,
Alces alcepand in the region of 1 million roe de€gpreolus capreolyqthe
figures vary from one year to another).

ACTION 33: Develop ahunting and game conservation palicy. In connection with
this, make a closer study of the following questia®) among others:
. The possible detrimental effects of sex and agabalances resulting from
hunting.
Appropriate population sizes (for certain speciésfrom the point of view
of achieving optimum conditions for conserving gertee, within-species
variation.
The need to adjust numbers hunted and total popations of game species
for which Sweden has an international responsibilit.
The need to and feasibility of reducing numbersfaertain non-native,
introduced species.

Background and reasons for proposalcoherent policy on hunting and game
conservation is of great importance. To help elatsosuch a policy, a study should
be made of criteria to determine which species beakiunted, and adjustments to
existing hunting legislation should be consideiiadHe light of the environmental
guality objective relating to hunting, see sect8oB.7). In certain cases, population
sizes desirable from the viewpoint of biodiversibpould be more precisely defined.

Even if legal hunting poses no threat to the nusibéthe species concerned, it may
nevertheless represent a threat to their genetérsity. Further studies and
monitoring are therefore called for. It is partaly important to assess how new
forms of hunting and hunting in new areas are #ffgdiodiversity. A study should
also be made of ways of reducing populations ebthiced, non-native species by
hunting. Alternatively, if such species have omgiled harmful effects, it should be
assessed whether they can be accepted in Swedevhahgopulations or ranges are
acceptable.

This work should be undertaken by the EnvironmeRtatection Agency. A hunting
and game conservation policy should be drawn uih&yend of 1996 at the latest.

ACTION 34: Carry out more research into the correlation betwea the size of
ungulate populations and the distribution of decidwus trees -- primarily rowan
(Sorbus aucuparia), aspen Populus tremula) and goat willow (Salix caprea) --
that have attained the natural growth form of trees

Background and reasons for proposalthough the elk (moose) population has
declined since the beginning of the 1980s, manispdrSweden still have the

world's densest populations of this species. Inarjrelk browse heavily on
deciduous trees such as rowan, aspen and goatwdmheavily that there is a
danger that the abundance of these species wdlidzetly reduced in future forest
rotations (in certain parts of Sweden, at leadtp foe deer population is also of
significance in this connection, at least in thete@f Sweden. In the 1980s, roe deer
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numbers were higher than ever before in histotioas, and they remain high.

The decline of deciduous trees is also partly #selt of intensive forestry, which
has favoured conifers. Some of the beneficial &fe€the favourable trend now
discernible in forestry, towards greater toleraofa deciduous component in
forests, may be lost if browsing pressure is tghhResearch has shown that in a
coherent forest landscape species preferred bydimgvanimals, such as rowan and
aspen, have only a limited chance of attainingteral growth form of a tree.

Aspen and goat willow play a particularly key ratehe coniferous forest
landscape. They are hosts to a wide range of IgsHayophytes, fungi and small
animals. Several plants of significance to thegbezosystem, such as bilberry
(Vaccinium myrtilluy and rosebay willowhertEpilobium angustifoliury) are also
very heavily grazed. Bilberry, especially, playsimportant part in the ecosystem.

More needs to be known about the correlation betvedleand roe deer numbers and
the chances of the deciduous trees referred tmiatjea natural tree shape. Bilberry
is also unable to develop fully, being grazed deova “stump’, with short shoots and
few berries. The situation in different parts o tountry should be studied.
Different possible solutions to this problem sholédexamined more closely.

ImplementationStudies should be carried out in the higher educaector.
Methods of measuring population development in latga should be developed,
making use of surveys of browsing/grazing pressarpreferred plant species and
regular counts of droppings. Surveys of browsireggrg pressure and droppings
could be carried out by the Forestry Administratonl hunters' organizations.

ACTION 35: Make an assessment of how small-game hunting (anidling) on
state land above the limit of arable farming and irmountain reindeer-grazing
areas is affecting biodiversity.

Background and reasons for propostilis very important to make a biological

assessment of how the new arrangements for acessatl-game hunting in

Sweden's mountain areas are -- directly or indiyeetaffecting biodiversity.

Particular attention should be paid to

-- how the new system influences hunting pressodevehether the latter needs
to be controlled,

-- how populations of species which are dependerthe species hunted are
affected, and

-- whether hunting needs to be excluded from aedeagas, e.g. to avoid
disturbance of areas that are particularly sersftom a nature conservation
point of view, or to ensure that a sufficient numbgtreference areas
undisturbed by hunting are available for researchenvironmental
monitoring.

ImplementationShould be undertaken as part of the Governmentissioned
inquiry already being carried out by the Swedislkaloof Agriculture and the Sami
Parliament. The above proposal should be trangiritt¢hose authorities for
consideration.

Flora- and fauna-related crime

Someillegal huntingdoes occur, and it may represent a threat to diicdd diversity
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at the national or local level. It is very importam take effective action to prevent
this and to bring those responsible to justicsufficient resources are not made
available for this purpose, there is a dangeritlegfal hunting will continue or even
become more widespredtlegal collecting of plantss also a problem of increasing
significance. Sought-after orchids and other speaie clearly being dug up on an
organized basis. lllegal trade in plant and anispalcies is another problem that has
grown in recent years.

A particular difficulty in this area is the factat)y with Sweden now a member of the
EU, the Board of Customs has no power to intenatram internal frontier to stop
illegal imports and exports of endangered animats@ants and of products
manufactured from them, which occur on a largeesbatween EU countries. This
problem needs to be addressed without delay. $nctiminection, the Environmental
Protection Agency would draw attention to the poitity referred to by the Board of
Customs in its response to the EU border contrgjgiry, i.e. that of introducing
legislation modelled on Sect. 2 of the Act conaegrCoast Guard Participation in
Police Surveillance Operations. This would enaldestoms officer to intervene on
discovering that someone was unlawfully carryinghsitems on arrival in Sweden
from another EU country, if it was suspected theofience had been committed
under the Act on Measures relating to Animals alasht8 of Protected Species, for
example.

ACTION 36: Allocate greater resources to the bodies responséfor managing
protected areas and to the police, prosecution antistoms authorities for
monitoring, investigation of hunting offences andtaining concerning flora- and
fauna-related crime.

Background and reasons for proposkHilresults are to be achieved, surveillance and
monitoring and also more extensive training angetisination of information need

to be undertaken by the authorities mentioned ab@ueperation with voluntary
organizations should continue to be used to goodratdge. This problem is of such
a specialized nature that, almost without excepfida beyond the scope of the
normal operations of the police and customs autiberifor example. A special
commitment of resources is therefore necessary.

Implementationincreased allocations: The Government and Parfian®hould be
coordinated with the authorities referred to abdaking into account, among other
things, the recommendations already put forwart dre submitted by the one-man
inquiry set up by the National Police Board.

Timetable:Should be implemented as soon as possible.

Cost: Approx. SEK 2 m.

Conservation of genetic variation

It is often difficult to measure genetic variati@md the process generally involves
time-consuming and expensive analyses. For the grajarity of species, we must
simply work on the assumption thgenetic variation will be preserved if viable
populations of each species concerned are mairdaim@ughout most of its natural
range and in the entire spectrum of niches whidtdupiesin the case of certain
species, however, we know that the situation réggrgenetic diversity is critical.
This is true of the salmors&imo salay of the Baltic Sea, for example. And new
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findings indicate that Sweden's brown beaars(is arcto¥ population very probably
consists of two genetically distinct populations.

In many cases, conserving the genetic variabifity species may be an important
factor in ensuring its long-term survival. If theegies' genetic variation is reduced
too drastically, it may no longer be able to adap varying environment. It may
also become more sensitive to disease, for exar@piige clearly, it is not possible
to take species-specific action to preserve theimvipecies diversity of all of the
country's species or populations. The focus of ensdion efforts must therefore be
on measures which may be assumed to create, itigjreenditions for maintaining
genetic variation.

Among the various plant genetic resources thattilized in Sweden, a special
position is occupied by forage crops, especialysgrand clover species. For one
thing, all the species concerned occur in the mil8weden, and for another, both
wild-growing, semi-domesticated and fully domegtchforms of the individual
species are to be found within this group. Thedilhg lines between these
categories are not always sharply defined. The ggraeomenon can be observed
among species of trees and shrubs planted in satoniah landscapes, ornamental
plants and medicinal plants. There should btear division of responsibilities
between different authorities, so that no specigmpulation runs the risk of “falling
between two stools'.

ACTION 37: Develop a programme to analyse genetic variation iin and
between populations ofa selection of species (within different groups of
organisms) for which there are grounds to assume #t the existing genetic
variation may be of particular interest from the standpoint of conservation or use,
e.g. Baltic seals, brown bear and wild salmon (sedso the section on research --
population level).

ImplementationThe programme should be drawn up by the Environahent
Protection Agency. Analyses should be performed oontract basis by suitable
institutions. It is important to put the latterarposition to maintain the expertise
needed to carry out such analyses.

Timetable:A programme should be elaborated no later thaetigeof 1997.

5.4  Action to reduce pollution
5.4.1 Introduction

This section discusses proposals to reduce emsseifguollutants that are judged to
be particularly detrimental to biological diversity its directions on the use of
appropriations for 1995/96, the Environmental Retiten Agency was entrusted with
a number of studies relating to the reduction eiotes types of emissions. These
include work on emissions from small-scale burréhgvood, further reductions of
sulphur emissions beyond the year 2000, and digekadf oil in the Baltic Sea, and
a review of the provisions of the Vehicle Emissi@rslinance. The Agency was also
asked to submit follow-up reports, for example lom teduction targets relating to
metals and persistent organic pollutants, and agen inputs to sea areas (for
which the target is a reduction of 50 %). The Agetherefore intends to submit
more specific proposals when it presents the resiithese various studies and the
reports referred to. The outline account belowslegth activities in progress in
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other contexts (various projects, inquiries etc.).

The Strategy for Sustainable Developmdrgw attention to the serious threat to
biodiversity posed by pollution. Toxic pollutantsdachemicals, and widespread
environmental perturbations such as acidificat@rrophication and climate
change, can have very appreciable and undesirffbteseon biodiversity, by
disrupting ecological processes and altering thepmsition of plant and animal
communities and the distribution patterns of indibal species. Some of these
changes are irreversible, i.e. they will persigreif the causes are eliminated. In
freshwater and marine environments, toxic polligaain represent a threat to
individual species of top consumers.

In the forest landscape, air pollutants are a gerjous threat. Soil acidification,
nitrogen over-enrichment due to heavier atmospligosition, and high
atmospheric concentrations of ozone affect largasof forest land in Sweden. As a
result of pollution, at least a fifth of the courrforest area runs a tangible risk of
future production losses and erosion of biodiversit

Over time, the biodiversity of farmland is alsoegtied by pollution. Atmospheric
inputs of nitrogen modify the flora of unimprovedspures, for instance, in favour of
nitrophilous species. Acidification can increasaclgng of certain nutrients and thus
result in nutrient deficiencies, despite a surglisitrogen.

Nutrients, heavy metals and toxic organic compours& resulted in ecosystem
changes in many lakes and running waters. Reg&naé acidification has disturbed
the species composition of around 20 % of Swedakées.

In marine environments, too, pollutants have bréoadgiout changes in biodiversity
in recent decades. Fisheries and to some exteeiieitation of shallow areas of
the seabed have been contributory factors, butifpmil has to be regarded as the

biggest threat. Increased nutrient loads, resuitirggher primary production and

oxygen depletion, and exposure to toxic pollutésatge had particularly noticeable
impacts.

The following groups of substances have the moskesbeffects on biodiversity,
and need to be tackled most urgently:
. sulphur oxides, nitrogen oxides and ammonia,

volatile organic compounds (VOCs),

the nutrients nitrogen and phosphorus,

persistent, toxic organic pollutants,

mercury and cadmium, and

carbon dioxide and other greenhouse gases.

The Strategy for Sustainable Developmdigcusses these different types of
pollution in detail and includes proposals on attio tackle them. The proposals set
out there concern every sector of society -- ingustansport, energy, sewage
disposal, agriculture etc. -- and underline thedrteeintensify international
cooperation. In the case of the pollutants judgelet of most significance for
biodiversity, other countries make very substariaitributions to the total loads
affecting Sweden. This is particularly true of agpberic pollutants, but other
countries also account for a significant shareutfient inputs and direct discharges
to water of persistent chlorinated compounds.

To diminish the threat to biodiversity, then, ernwsas of a wide range of pollutants
need to be significantly reduced across Europeaatidn in Sweden has to be seen
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against this background. On the other hand, in wasts the largest single
contribution to the pollutant loadings affecting&lish land and water is that of
Sweden itself.

Since theStrategy for Sustainable Developmests published, a good deal of action
has been taken in Sweden and other countriesarwiith the proposals contained in
it. The following are some of the key developmenntd initiatives:
Sweden's sulphur emissions have been cut by §i0&é 1980, as planned.
A second Sulphur Protocol has been adopted, ¢imgvfor substantial
emission reductions in Europe. This agreement pifiyn@overs the period up
to the year 2000.
A second protocol to reduce emissions of/NOCs in Europe is under
active consideration. Progress towards lowex B@issions is proving slower
than previously planned, however, chiefly becadsgowth in traffic. The
intended 30 % reduction compared with 1980 willqadoly not be achieved
until around 2000. Progress on VOCs has also bemewhat slower, and the
target of a 50 % reduction will not be attainedlumfew years into the 21st
century.

In addition, it may be noted that an acidificatgirategy is now being drafted within
the EU.

In June 1991, the Government asked the EnvironthBndéection Agency to draw
up a ten-year programme to review the emissionitiond attached to permits for
industrial operations. The aim of this programnie (review plan’) was to ensure
that, by the beginning of the 21st century, moderd appropriate conditions would
be in place for every plant engaged in environmrit@zardous activities, and that
emissions from such plants would have been brodigivh to levels which cause no
harm to the environment and have no appreciabladétnpn health. Possible means
of achieving this objective were presented in #gort “"Environmentally hazardous
plants -- 10-year programme for a review of emissionditions' (Environmental
Protection Agency 1992, in Swedish). In conjunctiath the elaboration of this
programme, an assessment was made of what typeshofology could be regarded
as ‘Best Available Technology' (BAT).

Many countries have shown a growing interest ifoadb deal with persistent
organic pollutants (POPs), and measures have b#educed in many sectors.
Sweden's programme to reduce pesticide use inudtgiie has been successful and
has been emulated to some extent in many othetrogsinNVork on POPs has
continued within HELCOM, OSPARCOM and the North €mnference, and
negotiations have begun under the Convention omg{Renge Transboundary Air
Pollution (LRTAP). Within the EU, a major programrme environmentally
hazardous chemicals is now under way.

As regards metals, progress has been slower. Sigegigion programme on
mercury is moving ahead as planned, but problems baen encountered regarding
cadmium in fertilizers and recycling of nickel-caidm batteries. At the international
level, action plans have been implemented underG{HU/OSPARCOM auspices
and discussions are now in progress under LRTARortimately, agreement on
wider-ranging measures, including action to cuuke of cadmium and mercury
(OECD), has proved elusive.

Turning to nutrients, nitrogen discharges from talasewage works have been

reduced according to plan, and the action prografomiée agricultural sector is at
least now being implemented. Many of the measwegsired have still to be carried
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out, however. In the case of phosphorus, achiesitegiuate action by private
households is still proving an uphill struggle.

Greenhouse gases and the climate change which reglit from them could
influence biodiversity in the long term. This iglabal problem, and is currently
being considered under the Convention on Climai@nga. The Agency has not felt
there to be any need in the present action plautdorward additional proposals in
this area.

5.4.2 Nitrogen oxides, ammonia and volatile organicompounds
Transport

An extrapolation of nitrogen oxide emission treimdBne with the decisions now
taken clearly shows that transport is and will rem@adominant emission source.

Thanks to the measures that have been introdudbdegard to road transport, the
present trend is favourable, with a fall in emiasioTaking into account the
decisions now taken and the growth in traffic pceetl by the transport agencies,
however, we fear that this trend could make wayafdse in emissions around and
beyond 2005.

Ships (Swedish and foreign) in the sea areas offd8ws coasts emit substantial
guantities of nitrogen oxides, together with othellutants. Much of this nitrogen,
too, is deposited on Swedish land and water. T¢ttentdogy needed to significantly
reduce these emissions is already available. Tfieudty lies in establishing
effective incentives and other instruments to emghat it is actually used in the
international shipping industry.

Of the various modes of transport, civil aviatisrekpected to show the most rapid
increase in volume and hence emissions. Improvgihenechnology has enabled
emissions of hydrocarbons and carbon monoxide tedieced. Technology to cut
nitrogen oxide emissions has only been developéueitast few years, and has yet
to establish itself commercially. Although presentissions are not particularly high
in absolute terms, action within civil aviation llile necessary as part of a
comprehensive strategy for the transport sectansisole.

Transport is at present a dominant source of eomssdf volatile organic
compounds (VOCSs). Future trends for these emissamksmore promising,
however. Extrapolations suggest that the transgmtor will be able to reduce its
VOC emissions by about 80 % compared with 1988ldevditional measures may
be needed, though, to prevent a new rise in emissifier the turn of the century. In
the framework of EU cooperation on vehicle exhguefterts are also being made to
develop standards for cold starts (which are maifilsignificance for VOC
emissions) and in-use compliance requirementsrfissgon abatement equipment.

[BOX:]

TABLE 2. Extrapolation of emission trends in thartsport sector, from
Environmental Protection Agency Report 4205

NITROGEN OXIDES, thousand tonnes
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1980 1991 2000 2005 2010 2015

Road transport 154 165 91 68 63 66
Air transport 6 8 12 16 20 25
Shipping 57 63 72 76 80 84
Rail transport 1 1 1 1 1 1
Total 217 237 176 157 164 180
Non-road mobile machinery 72 78 78 78 78 78

[END OF BOX]

Transport and Climate Committee

The terms of reference of this committee wereo(Priopose measures to reduce
emissions of carbon dioxide etc. from the transpector, (ii) to study the possibility
of environmental zones in urban areas, (iii) toneixe the suitability of separate
environmental objectives for different modes ohgport, and to propose such
objectives, and (iv) to study the competitivenefgsublic transport. It reported in
June 1995.

Environmental Classification Commission

Membership of the EU means that Sweden is nowdifferent position as regards
using economic instruments to promote the developmieenvironmentally sounder
vehicles. A special inquiry, the Environmental Gléisation Commission, has
recently reviewed the scope to develop environnhetdases for vehicles in the EU
context and submitted recommendations to the Govent

Study of action to reduce N@nd VOC emissions

At the request of the Government, the EnvironmePtatection Agency is drawing
up proposals for further action to reduce emissamstrogen oxides and volatile
organic compounds (VOCSs) in all sectors. It isepart to the Government in
January 1996.

Cooperation on an Environmentally Sound Transpgst&n (ESTS)

To bring about the changes needed in the transpottr, a long-term approach is
essential and development work must be undertakealiaboration with the parties
involved. An awareness that a new strategy is @ddiein this area has resulted in
the various bodies concerned embarking on a joojept to lay the foundations for
an action plan to achieve an Environmentally Solirechsport System (ESTS, in
Swedish "MaTs"), within a time-frame of 25-30 yedtse partners in this project are
the National Rail Administration, the AssociatiohSwedish Automobile
Manufacturers and Wholesalers, the National Bo&tdowsing, Building and
Planning, the Commission for Forecasts and Devedmpin the Transport Sector,
the Communications Research Board, the Civil Agiathdministration, the
Environmental Protection Agency, the National Bofardindustrial and Technical
Development (NUTEK), the National Maritime Adminetion, the Swedish
Petroleum Institute and the National Road Admiaisbn.

It is important to define the various objectiveattheed to be set to achieve the
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ultimate goal of an Environmentally Sound Trans@ystem. These objectives must
include operational environmental objectives whidefine in a long-term perspective
what bringing the transport system into line whike needs of people and the natural
environment actually entails. It is necessary yodawn both long-term
environmental quality and action objectives, babalery tangible, step-by-step
objectives to guide the environmental protectictivies of the various bodies and
enterprises involved. A working group chaired by Environmental Protection
Agency has produced a report entitled “Action ofpjes for the transport sector --
preliminary points of departure'. This report wabrsitted to the Transport and
Climate Committee in April 1995.

The development of an environmentally more suskééntansport system will affect
a variety of key interests in society, both insiohel outside the transport sector. It is
therefore important to be able to show how theotariaspects involved are
interrelated and identify ways of achieving changpch reconcile different interests
and points of view. Established and traditionalaaks will of necessity be called
into question.

In this process of analysis, it is important to kvon the basis of reasonable
measures and incentives. A study will thereforenaele to establish what courses of
action are realistic and may be expected to besgetion a time-scale of 25 years.
This study will look at impacts on the total voluwigtraffic, the potential for using
alternative and combined modes of transport, taffanagement, technical
development and land use.

A number of focused efforts will be made to devediifferent policy instruments,
not least economic instruments and informationvas. The hope is that the basic
documentation produced by the ESTS project willvjate the basis for a strategy to
achieve an Environmentally Sound Transport Systepractice.

The technology to substantially reduce emissioreadly exists, as is shown, for
example, by the National Maritime Administratioréport on action in the shipping
sector. However, the legislation and powers ne¢oleegulate emissions are not yet
in place. Previously, therefore, the EnvironmeRtatection Agency has
recommended that regulation of the engine typeseroed should be coordinated
by means of uniform legislation, irrespective ddittspheres of application. In the
Strategy for Sustainable Developmehe Agency proposed that the Government
should amend the Vehicle Emissions Act to allowittiedduction of standards for
small petrol engines used in equipment such asrfemrers and chain saws, as
outboard motors on recreational boats, and so @ntiSns need to be found at the
international level, however. The Agency intendsubmit proposals in a report on
another Government-commissioned study in Janue®$.19

Commission on Transport and Communications

In December 1994, the Government decided to satpgrliamentary-based
Commission to draw up a national transport and comications plan for Sweden.
According to the Commission's terms of referenigis, plan is to be based on an
integrated approach and be designed to help achieeavironmentally sound
transport system, while also ensuring safety, @ogp long-term sustainable
growth, regional balance and a competitive busisestor.

In practice, this means that the action programmtended to emerge from the ESTS
project will largely be designed by this Commission the basis of documentation
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produced within that project and from other sourdéee planned design of the
ESTS project can thus be followed through, althoceytiain adjustments will need
to be made to bring its timetable into line witle thork of the Commission.

Machinery

Outside the transport sector, very significant eioiss are produced by non-road
mobile machinery, e.g. tractors and forest maclyinkccording to present
assessments, nitrogen oxide emissions from suchingg will, if no action is

taken, be higher than those from road transpottgjfiew years into the 21st century.
International cooperation within the EU, howevsrekpected to result in more
stringent standards for the engines used in nod-nuzbile machinery.

Small petrol engines, used for example in lawnmewemowmobiles etc., generally
emit high levels of VOCs. The Environmental PratiAgency has estimated that
total VOC emissions from these types of equipmedtthose mentioned in the
paragraph above will by the year 2010 be at theedawel as emissions from road
transport (21 000 tonnes). To this figure we sha@dd emissions from recreational
boating (15 000 tonnes).

Energy

Nitrogen emissions from energy conversion procesgesly occur in the form of
nitrogen oxides (NQ produced during combustion. N@®missions from
combustion processes fell by about 55 % betweef 4898 1993. Further measures
proposed:
The nitrogen oxide levy should be extended tdyajopall plants producing >
25 GWh (to be fully implemented by 1997), whichlwésult in a further cut
in emissions.
As part of the Government-commissioned studyctiba to reduce NQand
VOC emissions, the Environmental Protection Ageisaxamining the
feasibility of standards/regulations for plants sobject to the NQlevy and
of environmental labelling of small solid-fuel bais. Proposals will be
presented in January 1996.
Hydrocarbon emissions from the energy sector staefly from small-scale
burning of wood, and amounted to some 130 000 ®m#&992, i.e. 25 % of
the total emission in Sweden. Using establisheln®logy (a modern boiler
with a heat accumulator), emissions can be redbgexver 90 %. The
majority of existing boilers have water-cooled fioxes and lack
accumulators, resulting in poorer combustion caodét and high emissions.

In December 1993, the Environmental Protection Ageand NUTEK

recommended the Government to introduce a rangeeabures to reduce emissions,

|nclud|ng the following (Environmental Protectiorgéncy Report 4270):
Introduce an Act on small-scale use of solidfu@n the basis of this Act,
general standards could be introduced for new wized-boilers and stoves.
Amend public health legislation to give municipathorities powers to
introduce general regulations requiring techninglriovements or restricting
combustion in certain areas.

Government Bill 1994/95:119 proposed measuresdoae VOC emissions from

small-scale burning of wood. These measures araifatr-reaching as those
proposed by NUTEK and the Environmental Protecigency in Report 4270.
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Emissions of nitrogen oxides and ammonia inayecultural sector are expected to
be dealt with in the Board of Agriculture's actjglan, in line with the division of
responsibilities laid down and the principle ofteeal responsibility. The same
applies to leaching of nutrients.

5.4.3 Nutrients
Sewage disposal

The Strategy for Sustainable Developmprgsents a number of measures to reduce
discharges of nitrogen and phosphorus:
. Higher sewage treatment standards in sparselylatep areas.
Action to reduce the amount of water not reqgitieatment which reaches
sewage treatment plants.
Completion of the programme to introduce nitrogemoval and improve
phosphorus removal processes at coastal sewags,vesridecided by
Parliament.
Study of the need for and feasibility of furtheductions in discharges in
inland areas, in the STRAM framework.

It will take many years to upgrade sewage treatrfamilities in sparsely populated
rural areas. This is a municipal responsibility aoing to inadequate statistics and
reporting systems, it is not possible to monitoatybrogress has been made. The
Environmental Protection Agency is currently dragvilp a standard form for
reporting on this subject.

It is estimated that more phosphorus is now digggthfrom drains in sparsely
populated areas than from all of the country's majonicipal sewage works put
together. This is mainly because older houses géydaick sewage treatment
facilities, although this is in direct contravemtiof the Environment Protection Act.
The installation and upgrading of such facilitiei require a total investment of
several billions of kronor. The Environmental Potign Agency intends to initiate
the setting up of an organizational framework feveloping, assessing, testing,
trying out and recommending different solutions.

Efforts to reduce the amount of water not neediegtiment which reaches sewage
works are being made on many different fronts attiunicipal level, e.g. separation
of surface runoff (storm water) from foul sewagestematic efforts to make sewers
impervious to inward leakage of groundwater, amilgion of sewage flow by
means of a combination of storage reservoirs amdrantd control technology.

Reviews of discharge permits and upgrading to ohelnitrogen removal facilities
are still in progress. Some 15 of the roughly Zhd originally identified have still
to be reviewed. Since Sweden's accession to theHell,991 Urban Waste Water
Treatment Directive is applicable in this area.

To solve the problem of marine eutrophications iessential to reduce emissions of
nitrogen compounds to air (e.g. from vehicle extguend to ensure that action is
taken in the other coastal states of the Balticodh Seas. Impact assessments and
action programmes have also been drawn up by HEL@BHOSPARCOM. It is
important to ensure that the measures already elécid are in fact carried out and

Error! Unknown switch araument.



that additional action is discussed. Bilateral @ragion is taking place, in particular
with the Baltic states, with a view to reducing age discharges into the Baltic, for
example. The primary aim of this cooperation iptomote a transfer of knowledge
relating to legislation, official action and strgie planning of investments.

Point-source discharges, in the sewage disposabtyed sectors, have largely been
dealt with. Eutrophication nevertheless persistshé detriment of the biodiversity
of aquatic environments. One lake in six in Sweidamw suffering severe
eutrophication. Sewage disposal is still one offtfiecipal causes, especially as
regards phosphorus. At the same time, it is nosiplesto point to any single
measure that would solve the problems in this sebt@ddition, there are major
differences between different parts of the coumrgrms of what measures are
relevant and practicable. To assist municipal aitike, the Environmental
Protection Agency has begun a system-oriented saithed at devising a
user-friendly approach for municipal-level projetdsachieve environmentally
sound sewage disposal, and at identifying suitgisieuments to ensure its
implementation.

5.4.4 Metals

As far as metals are concerned, emissions in cthartries pose a serious threat to
biodiversity. The Environmental Protection Ageneyglahe National Chemicals
Inspectorate will continue to be actively invohedefforts within HELCOM,
OSPARCOM, LRTAP, the EU and the OECD to reduce peam emissions of
mercury and cadmium to both air and water.

At the national level, the programme to phase loetuse of mercury will continue. A
report will be submitted to the Government in 1986e Government has appointed
a one-man inquiry to look at the problem of ba#teriCurrent levels of recycling of
nickel-cadmium batteries (around 30 %) are farlbwa In addition, further efforts

to prevent leaching of the large quantities of hsettockpiled in many mining spoil
heaps are urgently required. If these quantitiesethls end up in streams and
rivers, they will have a major impact on biodivéysi

5.4.5 Toxic organic pollutants

As part of a study on water conservation commissidoy the Government, the
Environmental Protection Agency is trying to definere precisely the problem of
toxic organic pollutants (report due in spring 1p36ow large a threat to
biodiversity do these pollutants represent?

As with metals, other countries' emissions areri@sg threat to biological diversity,
and the Environmental Protection Agency and theéddat Chemicals Inspectorate
will be actively pursuing this issue within HELCO@SPARCOM, LRTAP and the
EU. It is also now being discussed at a globallleve

At the national level, the work being done on cteats by the Chemicals
Inspectorate and the Agency is of great importafbe. Observation' and
“Restrictions' lists recently drawn up by the Irgpeate form an important basis for
this work. In addition, further work on criteria efivironmental hazardousness, a
Government-commissioned project on risk reducti@amgpfor a further 25
substances, and substitution of less hazardousicisin various sectors are all of
great significance.
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The Environmental Protection Agency's review pragre for industry should be
implemented. Here, there are good prospects oéwuiclg results, e.g. with regard to
the closed-system processes used in the forestigoohdustry.

One important area as regards reducing dischafgesio pollutants is the clean-up
and restoration of contaminated sites. In a sitmatéport in October 1994, the
Environmental Protection Agency drew attentionhi® ¢onsiderable risk of
substantial discharges in the future if no actiemeataken over the next few years.
The Agency intends to propose measures and fursdiaggements in the autumn of
1995.

Action proposed

Specific, fully elaborated proposals to reduceyalit emissions are intended to be
presented in other contexts (see introductionitoghction, 5.4.1). In many of the
areas concerned, proposals have been submitteidysyinter alia in the Strategy
for Sustainable Developmeriurther work is being done on all these propgsals
either within the Environmental Protection Agencyas part of other inquiries in
which the Agency is participating. Below, we listlpa few examples of these
proposals in point form. This does not mean thatAbency attaches less
importance to action to reduce pollution than iesito the other measures set out in
this action plan.

ACTION 38:
In the EU context, maintain an environmental clasification system for
vehicles which sets high environmental standards dris supported by
economic instruments.
Create an organizational framework for developingtesting and trying
out technology for private sewage treatment.
Implement the programme to review permits issuetb industry,
partly with a view to reducing the use of toxic, pesistent and
bioaccumulating chemicals and emissions of pollutas with such
properties.

5.5  Tourism and recreation

More and more tourists are now visiting Sweden:cinentry's natural environment
is relatively unspoilt, and is regarded by manyi&gope's last wilderness'. Market
research indicates that every year some 600 O@@yfotourists come to Sweden
primarily to go fishing, walking or canoeing orteke part in some other
nature-oriented activity. For another 600 000-700,&uch activities or experiences
are a contributory factor behind their choice ofeflen as a holiday destination.
Tourism is thus an important factor affecting bgtal diversity, while at the same
time biodiversity is an importarissetfor both tourism and everyday outdoor
recreation.

In addition to the proposal below, the EnvironméRt@tection Agency wishes to
draw attention to those set out in the report arblié access to the countryside and
the commercial sector', presented by the Agendieear 1995 (Report 4446, in
Swedish). Several of those proposals touch --aat liedirectly -- on biodiversity.
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ACTION 39: Develop criteria, policies and strategies for sustaable tourism.

Background and reasons for propos@burism in Sweden -- both its passive
(sightseeing) and more active forms (walking, wapssrts etc.) -- is based to a large
extent on the natural environment. Pressure ondhatryside may be expected to
increase. The growing interest in nature tourisramsethat new visitors are making
use of the countryside on the basis of the tradfiioight of public access, without
always being aware of the accompanying obligatiorespect the fauna and flora
they find there. In certain areas, there is a daafjimcreasingly adverse impacts on
the environment. At the same time, environmentarawess is gradually growing
among both tourists and tour operators. There is@easing interest in fauna, flora
and the landscape, and sustainable tourism andwetah are now a growth sector.
There is a need for a discussion to establish lelat of use for tourism and
recreation the natural environment can withstand.

A strategy for sustainable tourism can be develquetly on the basis of the booklet
“Sustainable tourism and ecotourism' (in Swedjshblished by WWF-Sweden.

Implementationit is proposed that this action should be impletaéioy the new
Swedish Tourist Authority, in consultation with i@rs other bodies, including the
Environmental Protection Agency, the Swedish Assimn for the Promotion of
Outdoor Life, WWF, the Swedish Society for the Gamation of Nature, and
representatives of the tourist industry and landzran

Timetable:The strategy should be drawn up by July 1997 atdtest.
Estimated costApprox. SEK 600 000.

Funding: Should be funded through the Tourist Authorityfscation.

5.6  Monitoring and data management

Keeping track of the state of biodiversity, evailngtaction taken and assessing
progress towards objectives etc. are importanstaike main source of the data on
the state of the natural environment which we rirexder to analyse and assess
whether we are moving closer to or further awayrfimur objectives is
environmental monitoringl'o be able to collate and analyse all the datdatei --
from monitoring and other sources -- systemdéita managemetis required. Data
can in turn be worked up inenvironmental statisticand hopefully also
environmental indicewhich reflect how the natural environment is depahg.

5.6.1 Environmental monitoring
What is environmental monitoring?

Monitoring is one of the cornerstones of environtakprotection, its purpose being
to describe the state of the environment on a woatis basis, in order to provide
evidence of trends and changes. An additional sito assess what the main threats
to the environment are and to analyse the envirotahenpacts of different factors.
Monitoring should be linked to defined overall evimental objectives (see section
3.3) and environmental quality objectives. The im@ace of monitoring is
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underscored in Article 7 of the Convention on Bl Diversity.

Increasing use is being made of objectives to shapeguide action to protect the
environment. We wish to be able to see whetheaifms that have been set, for
instance as regards maintaining biodiversity, @iadachieved. Monitoring is
intended to describe the state of the environmeath&nce to serve as a means of
assessing environmental protection efforts in igjiet lof agreed objectives. The data
which it produces should also be of use in defingironmental quality objectives
and designing action programmes for different gscteffective environmental
monitoring is thus basic to assessing progressrtsagoals, at both the national and
the international level.

In recent years -- against the background of a murabpolicy decisions -- the
Environmental Protection Agency has been commissidyy the Government to
carry out several projects involving monitoring adhluation of the state of the
natural environment. These include a study of thesequences of the 1990 food
policy decisionjnter alia for biodiversity (the LiM project), and a followpuand
evaluation (in collaboration with the National Bdaf Forestry) of Sweden's new
forest policy and the environmental objective @fttholicy, which is now placed on
a par with the production aims of forestry. To béedo assess and report on the
state of the environment -- e.g. the situatioregmurds biodiversity -- the Agency
needs to have access to relevant data, clearfctify) the environmental changes
that are occurring. Essentially, these data wilgathered through the various
environmental monitoring programmes in operatioth&countryTo enable
monitoring to serve its purpose -- that of supplyhe data and information needed
to assess whether we are achieving the objectihtive been set regarding
biodiversity -- it must be developed and extenddating it to the level described in
the present plarif it is not, there is a clear danger that it via# very difficult in the
years ahead to draw any definite conclusions alvbather we are moving closer to
or away from the objectives decided on.

This section summarizes the Environmental Protackigency's views on how
environmental monitoring should be developed aridreded so that it is better
geared to providing the biodiversity data thatregeded for the work in hand and for
future tasks.

[FIGURTEXT]

Coordination

Monitoring, other national authorities

Environmental Protection Agency's
handbook on environmental monitoring

National environmental monitoring
Environmental Protection Agency

Regional environmental monitoring
County administrative boards

Municipal environmental monitoring

State-funded environmental monitoring system
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Fig. 4. Division of responsibilities for environmental mtmming in Sweden.

To achieve an efficient and comprehensive systeemaifonmental monitoring,
individual programmes need to be coordinated. doatihn also means that the
monitoring undertaken should be performed in aarmfmanner. A balanced
monitoring system must comprise a mix of severalponents:

-- Research -- monitorindrhere needs to be close interaction betweennesaad
monitoring. New environmental threats are discodeheough either research or
monitoring, they are investigated by researcherd their incidence is mapped out
by monitoring programmes, using known methods addtators.

-- Established methods -- developmdrite bodies involved in monitoring also have
to carry on where research leaves off and undegalestain amount of development
of their own. In particular, this may involve rungipilot schemes in which methods
that work in theory are tested and fine-tuned &cfice and compared with other
methodsA significant development effort is called for lire tarea of biodiversity
monitoring.

-- Long-term approach -- flexibility: core programmespecial programmes.
Programmes recording data at regular intervalseasame stations or sites should
form the core of the monitoring system. At the saime, it is important not to tie up
all the resources available in these programmesreTimust also be scope to follow
up more episodic environmental events (e.g. maathdavithin an animal
population) or to undertake special surveys orrihyges to meet new national or
international requirements.

-- Intensive and integrated -- extensive and geoggilyi more comprehensive.
Many important environmental factors not only shmwsiderable variation over
time; they also exhibit a more or less marked andllsscale pattern of spatial
variation which it is important to map and monitdhis is particularly true of
biodiversity, the most valuable components of wtdoh often concentrated in
certain (often quite small) habitat areas, andairibe key threats to which -- land
use of one kind or another -- also varies on a sevgll scale geographically.
Priorities have to be carefully considered, stigkinbalance between intensive and
extensive programmes and the distinct purposeswthey serve, as described in the
table below:

[BOX]
Intensive programmes Extensive programmes

Characteristics (all four not always

present):

- few stations/sites - many stations/sites

- high frequency of recording/sampling - low frequency of recording/sampling
- highly accurate, expensive methods - less accurate, cheaper methods

- many variables measured (integrated

monitoring) - few variables measured

Are suitable for:

- time-series analysis - analysing and describing spatial
- analysing processes and mechanismgatterns of variation in state of
behind environmental impacts environment
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- analysing interactions between - comparative analysis, data for

environmental threats regional typologies (e.g. as basis for
- calibrating and validating models formulating environmental quality

- development work objectives) or critical loads

- establishing a link with research (field- analysing link with geographical
experiments) on same site patterns of variation (e.g. natural

geographical regions)

- supplying data for existing
operational models

- establishing a link with physical
planning

- discovering episodic environmental
disturbances

[END OF BOX]

-- Measurements -- model§he “interpretation gap' which arises between the
sparsely scattered network of intensively monitsitels and the denser, but less
detailed extensive network has to be bridged usiodels which extrapolate the
more detailed information obtained from a small bemof points to give a more
comprehensive picture with the help of data fromektensive network.

Monitoring of biodiversity -- strategy

Monitoring of biological diversity is an importantand hitherto neglected -- aspect
of environmental monitoring. All the various comaits of biodiversity would

merit monitoring, but it is necessary to pick outiember which can be handled at a
practical level. Diversity at the genetic levet@mparatively poorly understood and
at present analysis of it is also generally expenso it is not a high priority at
present. Monitoring of species is vital, but foasens of cost cannot possibly be
carried out on a taxonomically comprehensive b&githin the ecosystem level, it is
above all essential to have a high enough resoltticapture the most important
variations in biodiversity and land use, that is&gy, it is necessary to work at the
level of the habitat type. Biodiversity monitorimgll thus focus primarily orhabitat
types and species.

Our strategy for monitoring biodiversity can beided into three levels. The first is
extensive monitoring of habitatsdistribution, structure, degree of disturbange b
environmental threats. This can be achieved eliieepeating earlier baseline
inventories, such as the Wetlands Inventory, diobking at a statistical sample of
habitats, e.g. from the National Forest Inventditye ideal is to carry out broader
mapping of habitats using remote sensing, combivitkdverification on a
random-sample basis in the field ("ground truthing'

The next step is tmonitor the important species and species groupsdan the
different habitatsThis is done both in conjunction with the grounathing element
of the extensive habitat monitoring mentioned abawel by establishing sample
plots in a representative selection of importattitaés and there monitoring
vegetation and certain non-plant species more sitely.

The third step isnonitoring of speciesising special methods for individual species
or groups of species. For example, the distribugiod abundance of Sweden's larger
predatory mammals have to be monitored using mstHedigned for each of the
species concerned. Many other species are alstesést from a monitoring point of
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view, e.g. species which are indicators of impdrevironmental factors.

Monitoring ofred-listed speciesalls for a strategy of its own. We have a
responsibility to keep a watchful eye on what ipgening to these species. In most
cases it would probably be unrealistic, not leeshfthe point of view of funding, to
try to monitor species with a very limited rangéngsobjective, repeatable methods.
For the majority of red-listed species, therefonenitoring will only be possible
through the voluntary wardens scheme (at presaihlynflora wardens')
administered by the Threatened Species Unit andefiitry the WWF.

There also needs to be a separate monitoring gyr&decultivated and domesticated
speciesAs far as cultivated plants are concerned, thisccpossibly be easier now
that the five Nordic countries have establishegerwl institution, the Nordic Gene
Bank, to conserve and utilize the variation ocagiin such species. Action in this
area (including monitoring of domesticated compaser biodiversity beyond the
scope of the Nordic Gene Bank) should be propogetéoSwedish Board of
Agriculture.

Forestry, agriculture, reindeer herding and figkteedre sectors in which choices of
methods have major impacts on biodiversity. Impaértant for these sectors to
shoulder their responsibility for monitoring suchpacts.

Monitoring of biodiversity cuts across most of flpepogramme areas' in which
environmental monitoring takes place in Swedenkes, rivers and streams, marine,
forest land, farmland, wetlands, mountains anddeape. The strategy for
biodiversity monitoring is the same in all theseas, although the methods used will
vary, depending on the types of habitats involreat.reasons of cost and efficiency,
monitoring of biodiversity should as far as possibé integrated and coordinated
with other aspects of environmental monitoring.

The preliminary overview below gives a brief oudliaf proposals for improving and
developing biodiversity monitoring, which will beescribed in greater detail in a
separate report. The measures proposed are juddedritecessary as a basis for
assessing progress towards the biodiversity obstivhich have already been
adopted by the Government and Parliament, or wiolddw from ratification of the
Convention on Biological Diversityrurther details of resource requirements and
priorities will be presented in conjunction wittetiEnvironmental Protection
Agency's application for funding on 1 March 1996e Agency will at that time, as
requested by the Government, present a comprelepsigramme describing the
scope and emphases of future environmental mongptiat document will, among
other things, explain under what conditions thesotiyes previously laid down for
monitoring can be achieved. The proposals include¢de
programme-by-programme overview therefore do notesent the definitive
position of the Environmental Protection Agency tkgency will continue to work
on the more precise details up to the time it stdbthe comprehensive programme
referred to above.

[BOX:]

National environmental monitoring currently in progress

Environmental monitoring activities are dividedanen “programme areaalr,
farmland, forest land, wetlands, mountains, grouaiens, lakes, rivers and streams,

marine, landscapegndhealth and the urban environmeMonitoring of
biodiversity has been developed to varying degireésese different areas, being
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best established in relation to forest land. Aaiaramount of biodiversity
monitoring is taking place with regard to wetlarasl farmland, whereas in the
mountain, marine, landscape and urban areas hdray yet begun. (The
programme areas concerned with air and groundwaterkardly relevant in this
connection, other than in terms of monitoring ttsehat could affect biodiversity in
other areas.)

Farmland
Experimental fieldsMonitoring with a focus on leaching from arabléso
into fresh waters, rather than on the state ofahaland itself.
Regional environmental monitoring includes mariitg of type areaswith a
similar emphasis, but covering larger areas.
Up to and including 1996, the Environmental Fetite Agency is
monitoring changes in the agricultural landscap2Qrareas (parishes)
covered by the "LiM project’ (see introduction éstsection). This is a joint
project, also involving the Central Board of NaabAntiquities and the
Swedish Board of Agriculture.
Generally speaking, environmental monitoring ofi@gtural soils and the farmed
landscape has been neglected. Only a few projeeisuarently financed under the
national monitoring programme. One national schetnieh is planned, but has not
yet started, is a programmesdfil/crop monitoring focusing on measurements of
chemical parameters in certain crops and the sevhich they grow; a one-off
survey is, however, being carried out during 1998ne of these programmes
measure parameters of direct significance to assggs of biodiversity.

Forest land
. Vegetation: Monitoring of permanent sample pint$9 reference areas over
10 years.
Birds: Monitoring is being carried out in the @y of established reference
areas (breeding bird surveys, line-and-point treinserveys, migratory and
wintering bird censuses).
Small mammals: Trapping by standardized methofisua sites.
National Forest Inventory and the associated &biegetation Survey: The
vegetation part of the survey is of interest imtgiof biodiversity, but the
data on vegetation cannot be interpreted in ismidtiom the other
parameters covered by the survey.
Measurements of atmospheric deposition and amwitle survey of heavy
metal concentrations in mosses.
The majority of terrestrial monitoring has hithebeen carried out on forest land.
The main emphasis in current monitoring is on p&tans relating to forestry and
soil chemistry.

Wetlands
. Wetlands are represented in vegetation sample ld.5 sites.
A programme to monitor the effects of wetlandrighhas been established.
An evaluation of the significance of wetlandstfidrogen retention has been
carried out.
Recording of atmospheric deposition, carriedasupart of the air monitoring
programme, also provides the necessary data cangesmetlands.

Mountains
Vegetation surveys and bird monitoring in twoaate
One or two stations monitoring atmospheric dejusare planned, and the
toxic pollutants monitoring programme includes sal/epecies to be found
in the mountain environment, including reindeRalgifer tarandus
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The Swedish Hunters' Association has begun mamitof willow grouse

(Lagopus lagopysand ptarmiganl( mutu3 at three sites in the mountains of

northern Sweden.

Monitoring of small mammals has begun.
Some of the monitoring schemes in this area areumsting at present, and, taken as
a whole, this programme area is lagging behindthers. Since mountains make up
a large proportion of Sweden's land surface ancabmonitoring has been
undertaken there to date, it is very importantsialelish a monitoring programme
for the mountain environment. For monitoring pugmsanountain area§dll) are
defined as areas above the upper limit of conifefotest. Wetlands above this
boundary also fall within this programme area, fmitlakes and streams.

Lakes, rivers and streams

In principle, monitoring of lakes and running watés divided into three distinct
types of programme. Certain schemes monitor thenida and biological properties
of lakes and watercourses and the distributiorpetsic freshwater habitats on an
extensive, geographically more comprehensive blsathers, the chemical and
biological characteristics of standing and runnireders and of specified freshwater
habitats are monitored on a more intensive, integrhasis. Finally, the water
quality of lakes, rivers and streams is monitorecdelation to the effects of different
anthropogenic factors, under programmes of localitaong of receiving waters,
provided for in the Environment Protection Act,asr part of the programme to
monitor the effects of liming. Certain species agsed with lakes and watercourses
and identified as being of conservation interestedso monitored.

Seas and coastal waters

Marine environmental monitoring consists of a camalion of recording
programmes, designed to reveal large-scale changles marine ecosystem. Each
individual programme focuses on a particular threatrophication and toxic
pollutants being the most important at present. ikdoimg of open sea areas is
largely coordinated with other countries under magnvironment conventions and
bilateral agreements.

Marine monitoring geared specifically to observirggiations in biodiversity is not
being undertaken at the present time. On the dtdued, qualitative information
about the range of organisms present in Swediséra/at available. For certain parts
of the marine ecosystem, quantitative time-seréa élso exist. Individual
programmes which include quantitative estimatemarfine fauna and flora relate to:
: soft-bottom macrofauna

bottom areas with vegetation cover

phyto- and zooplankton

estimates of fish populations in the coastal zone

estimates of the populations and reproductiverg@l of one bird species

(white-tailed eagleiHaliaeetus albicilla and three mammal species (seals).

Quite a number of these programmes have genenatscbf data going back some
15 years, while others have only been operating foouple of years. Apart from the
Environmental Protection Agency's marine environi@emonitoring programme,
the National Board of Fisheries has a respongiliditmonitor the development of
commercially important populations of fish and #ieh.

[END OF BOX]

Action proposed
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ACTION 40: Modify and extend Sweden's environmental monitoringsystem, in
order to be able to describe the state of biologitdiversity and how it is
changing; in particular, monitor biodiversity in re lation to threats and action to
protect it, and monitor progress towards relevant avironmental objectives.

Comment: The operational aspects of this propagatiescribed in the overview
below.

Cost

Estimated cost of the proposals in the overview|usling the proposals on infrared
photography and an environmental index:

One-off costs:

SEK 27 m.

SEK 72 m. (incl. the whole of CORINE Land Cover)

Annual cost:

SEK 16 m.
SEK 18 m. (incl. the whole of CORINE Land Cover)
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Pr ogr anmre- by- programme overvi ew of proposal to devel op environmental nonitoring (Action 40)

Finalized proposals are intended to be presented in the comprehensive programme for future environment

monitoring, commissioned by the Government.

Pr oposal Description Priority Cost To be
per f or med/ f unde
d by
Farm and
1. Regular Primarily, repeat survey Methods SEK 150 000 Study:
repeat of random sample of sites development (for methods Environmental
survey of identified in Meadows and within existing study). Protection
valuable Pastures Inventory. allocations. Operating cost: Agency or
meadows and Relevant parameters Not urgent SEK 250 000 (if consultant.
pastures include management status priority -- can coordinated Monitoring:
and outline survey of be deferred for with county
limited list of plant a few years, functioning administrative
species. Some methods and study then site-based boards (or
development still needed. funded within monitoring of consultants
existing management engaged by
allocations. measures). them).
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Ti mret abl e

In 1996:

further trials,
methods
established.
Systematic
(random) repeat
survey probably
1997-2006.



2.
Intensive
monitoring
of habitat
sample
sites

"Habitat sample sites' =
small areas gapprox.

1 ha-1 km °), intensively
monitored by means of
vegetation surveys,
guantitative analysis of
tree, shrub, field and
ground layers and
presence of non-typical
substrates. Various
components of fauna may
also be monitored.

Not urgent
priority. Can
be introduced
gradually with
existing
funding,
primarily
regional (and
in conjunction
with site-based
monitoring of
management
measures). Full
development
will require
additional
funds.
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Depends on how
ambitious a
programme is
attempted.

Fully developed
(approx. 100
sites x 1/5 x
SEK 75 000):
SEK 1.5 m.

Dept. of
Environmental
Assessment
(University of
Agricultural
Sciences),
other
consultants, or
county
administrative
boards.

Can be
introduced in
stages,
beginning in
1995.



3. Use
methods of
National
Forest
Inventory/S
oil &
Vegetation
Survey to
monitor
pasture-
land

Just over 550 of
permanent inventory areas
covered by Saoll
&Vegetation Survey
include “unimproved
pasture-land’, defined as
‘land used to a
significant extent for
pasture and not regularly
ploughed'. Relevance of
existing programme of
measurements to
pasture-land monitoring
should be evaluated, and
necessary modifications
and additions to
programme should be
proposed. Interpretation
of sites based on
infrared/satellite

imagery could be
considered.

Study should be
funded by
Environmental
Protection
Agency.
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SEK 250 000
(for study).
Operating cost:
estimated

SEK 1 m./year.

Working group
representing
Environmental
Protection
Agency, Soill
&Vegetation
Survey,
National Forest
Inventory etc.

Study should be
carried out
autumn
1995-spring
1996. After
that, decision
on possible
trials.



4

Programme

to monitor
the
intensively
farmed
landscape

5.
Intensive
monitoring
of cultural
landscape
in ‘type
parishes'
(continu-
ation of
LiM)

No fully developed
programme design is
available for
habitat-level
biodiversity monitoring
of “ordinary’,
intensively farmed
agricultural landscape.
Development work is
called for in this area.

LiM project is to be
wound up in present form
within next year or two,
and long-term plan is to
transfer monitoring of
LiM areas to
environmental monitoring
programme. Should be
evaluated and revised in
that context.

H gh priority.

Requires
additional
funding (could
possibly be
co-funded by
interested
parties, e.g.
Federation of
Swedish
Farmers).

H gh priority.

Additional
funds will be
needed to meet
operating
costs.

Error! Unknown switch araument.

SEK 500 000 for
two years (for
studies and

pilot project).

SEK 100 000
(study).
Operating cost:
estimated SEK
1 m.lyear.

Working group
representing
Environmental
Protection
Agency, various
bodies in
agriculture,

e.g. Board of
Agriculture,
Federation of
Swedish
Farmers, KRAV
(ecological
farming
association),
etc.

Working group
representing
Environmental
Protection
Agency, Board
of National
Antiquities,
Board of
Agriculture
etc.

Should be able
to start in

autumn 1995 and
be completed by
end of 1996.

Implementation
probably autumn
1995-spring
1996.



6. Species
monitoring
(especially
butter-

flies/moths

)

Forest | and

7.
Monitoring
of forest
habitats
known to be
of great
biological
interest

Simplified method for
breeding bird surveys,
geared to open
countryside, is being
developed. Swedish
participation in Nordic
moth monitoring project
has been examined. Other
possible species
monitoring schemes cover
butterflies, ground

beetles and bats.

Forest habitats known to
be of great biological
interest (incl. key
habitat sites) must be
monitored. Purpose is
partly to avoid felling
etc. on sites of
documented biological
interest. In addition, a
sample of sites should be
monitored to check that
they retain their
biodiversity value.

H gh priority.

Funding has
been granted
for small-scale
launch in
1995/96.
Full-scale
launch requires
additional
funding.

H gh priority.

Already being
developed.
Full-scale
operation
requires
additional
funding.
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Operating cost:

SEK

350 000/year
(for moth
project).

Operating cost:

estimated SEK
1 m.lyear.

Should be
operated on
contract basis
by suitable
consultants or
institutions.

Regional
monitoring, run
jointly by
county
administrative
boards and
Forestry
Administration.

Modified bird
monitoring
scheme could
begin spring
1996. Moth
monitoring
could be
initiated in
1995 and be
fully
operational by
1998.

Beginning 1996,
onab5-to
10-year cycle.



8. National
Forest
Inventory/S
oil &
Vegetation
Survey

Environmental Protection
Agency is discussing with
Forest Inventory and Soll
& Vegetation Survey
changes in data
collection/parameters
within existing recording
programme. More data are
needed on dead wood and
other substrates, more
cryptogam species need to
be surveyed etc. Also,
choice of recording sites
(areas) should be guided
more by the habitats
present.

H gh priority.

Development in
progress, paid
for by regional
environmental
monitoring
funds. Despite
reallocations
within pro-
gramme, extra
funding prob-
ably necessary
to meet cost of
more complex
data collection
and habitat-
guided site
choice.
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Additional
funding:
estimated SEK
1 m./year.

Environmental
Protection
Agency
responsible for
collaboration
with Forest
Inventory and
Soil &
Vegetation
Survey.

In progress.
Changes could
be introduced
in 1996.



9.
Intensive
monitoring
of habitat
sample
sites

10. Species
monitoring
(more
small-
mammal
monitoring,
possibly
monitoring
of game
species)

Wt | ands

See proposal 2. Sites
should be established in
both undisturbed forest
and forest managed by
known forestry methods,
e.g. experimental forest
parks. Just over half of
former PMK (National
Environmental Monitoring
Programme) sites could
become habitat sample
sites. Choice of sites

will be guided partly by
funding, but some 130 are
needed in national
programme.
Small-mammal surveys
should continue and be
expanded to include two
more forest sites.
Monitoring of game
species: 1-2 species
should be monitored under
national programme.
Methods etc. are being
studied.

Not urgent
priority. Has
begun to some
extent within
existing
allocations
(Cold' PMK
sites).
Full-scale
implementation
will require
additional
funding.

Not urgent
priority.
Full-scale
implementation
will probably
require
additional
funding.
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Depends on how

ambitious a
programme is
attempted.
Full-scale
programme
(approx. 130
sites x 1/5 x
SEK 75 000):
SEK 1.95 m.

Two new sites
for small-
mammal
monitoring: SEK
200 000/year.

Environmental
Protection
Agency, working
with Forestry
Administration.

Environmental
Protection
Agency.
Additional
species
monitoring
should be
carried out
within regional
monitoring, in
collaboration
with Forestry
Administration.

Can be
introduced in
stages,
beginning in
1995.

In progress.
Changes could
be introduced
in 1996.



11.
Extensive
habitat
survey

12. Make
use of
National
Forest
Inventory/S
oil &
Vegetation
Survey

National monitoring of
wetlands will give
priority to regular
follow-up of Wetlands
Inventory. Will be
carried out on basis of
remote sensing (aerial
photography) and ongoing
processing of permit
applications by county
administrative boards.

National Forest Inventory
and Soil & Vegetation
Survey will continue to
include wetlands. Should

be possible to adapt
methods to make them more
relevant to wetlands.

H gh priority.

Additional
funds will be
needed to meet
operating
costs.

H gh priority.

Study should be
funded by
Environmental
Protection
Agency.
Operating costs
can probably be
met from
existing
funding.
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SEK
750 000/year.

Study: SEK
250 000.

Environmental
Protection
Agency.

Environmental
Protection
Agency.

Ready to begin.
Funding
required.

Study to be
completed in
1996.



13.
Intensive
monitoring
of habitat
sample
sites

See proposal 2. Given
basic data from
Environmental Protection
Agency's Wetlands
Inventory, all that
remains is to select
habitats and sites.
Choice of sites will be
guided partly by funding,
but in our view about 100
are needed in national
programme.

Not urgent
priority.
Full-scale
implementation
will require
additional
funding.

Error! Unknown switch araument.

Depends on how
ambitious a
programme is
attempted.
Full-scale
implementation
(approx. 100
sites x 1/5 x
SEK 75 000):
SEK 1.5 m.

Environmental
Protection
Agency.

Can be
introduced in
stages,
beginning in
1995.



Mount ai ns

14.
Extensive
habitat
survey

15.
Intensive
monitoring
of habitat
sample
sites

Study needs to be made of
how an extensive habitat
survey could be carried
out in mountain areas.
One alternative is to
coordinate survey with
Board of Agriculture's
reindeer pasture
inventories and use same
core organization.

See proposal 2.

Hi gh priority.

Most of work,
however -- like
initial studies
-- would have
to be funded by
Board of
Agriculture as
part of planned
reindeer
pasture
inventory.

Not urgent

priority.
Full-scale
implementation
will require
additional
funding.
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Marginal cost
to meet
Environmental
Protection
Agency's
specific needs:
SEK

200 000/year
(rough
estimate).

Depends on how
ambitious a
programme is
attempted.
Full-scale
implementation
(approx. 30
sites x 1/5 x
SEK 75 000):
SEK

450 000/year.

Environmental
Protection
Agency, Board
of Agriculture
and county
administrative
boards in
counties
concerned.

Environmental
Protection
Agency, Board
of Agriculture
and county
administrative
boards in
counties
concerned.

Programme to be
drawn up by 1
July 1996.

Begin in 1997.

Can be
introduced in
stages,
beginning in
1995.



16. Species
monitoring
(more
small-
mammal
monitoring)

Lakes, rivers

17. Extend
national
inventory
of lakes to
include
benthic
fauna and
running
waters

Some bird monitoring is
already included in
national programme.
Should continue, though
possibly in modified
form. Small-mammal
monitoring, now in
progress at three forest
sites, should be expanded
to include at least one,
and preferably two,
mountain sites.

and streans

Statistical design means
that changes in
biodiversity can be
guantified on nationwide
basis.

H gh priority.

One
small-mammal
site to be
established
1995/96.

H gh priority.

Inventory
1995-96 funded
by
Environmental
Protection
Agency. Future
repeat
inventories

will require
extra funding.
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SEK Environmental

150 000/year Protection

within existing Agency.

allocations.

Second site

will require

additional

funding.

SEK 7.9 m. Environmental

1995-96. Protection
Agency.

One site to
become
operational
1995. The other
could be
brought into
operation in
1996, if
additional
funding is
forthcoming.

To begin autumn
1995, 0n a
5-year cycle.



18. Monitor
biological
variables
as part of
national
and
regional
time series
covering
lakes and
water-
courses

19. Monitor
additional
biological
variables
as part of
national
intensive
monitoring
of lakes
and water-
courses

This programme should
provide
temporal/geographical
baseline for monitoring
biodiversity changes, in
form of stable time
series to which results
of other
studies/monitoring
programmes can be
related.

This programme will
provide basis for
interpreting, at process
level, causes of
biodiversity changes in

lakes and running waters.

H gh priority.

Additional

funds needed to
meet operating
costs.

H gh priority.

Additional

funds needed to
meet operating
costs.
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SEK

1.25 m./year.

SEK

750 000/year.

Environmental
Protection
Agency.

Environmental
Protection
Agency.

Rolling
programme.

Rolling
programme.



20. Pay
more
attention
to effects
on bio-
diversity
in local
monitoring
of
receiving
waters
21. Carry
out
assessments
of
biological
interest of
lakes

Existing coordinated
local monitoring of

receiving waters takes
insufficient account of

biological effects of

H gh priority.

New guidelines
can be drawn up
within existing
allocations.

discharges and other
environmental impacts,
according to evaluation

commissioned by

Environmental Protection

Agency.

Basically no coherent
inventory and evaluation
of biological interest of
Sweden's lakes, rivers

Additional
funds needed to
meet operating

and streams has been costs.
performed, in contrast

with situation for many

terrestrial environments.

Biological assessment

criteria, "System Aqua’,

should be used for this

purpose.
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Hi gh priority.

0 (For
dischargers,
approx. SEK
5 m./year).

SEK 26 m.

(Environmental

Protection

Agency to meet

about half the
cost).

Industry.

Environmental
Protection
Agency.

Rolling

programme.

Ready to start.



Landscape (see also proposals 3, 5, 8 and 14)

22.

Implement
CORINE Land
Cover using
computer-
ized clas-
sification
methods

As EU member, Sweden is
in practice obliged to
carry out CORINE Land
Cover, asurvey ata
resolution of 25 ha. This
scale is too coarse for
most biodiversity-related
needs. However, Swedish
pilot project has shown
how CORINE map could be
created by generalizing
from a 25 m pixel map,
created by computerized
classification of

satellite images, and

this higher-resolution
product could be of great
interest.

Coordination with
National Forest Inventory
and reindeer pasture
inventory of mountains
(proposal 14) should be
considered.

Important to
plan and
implement
CORINE project
in a way which
yields maximum
benefits for
Sweden as
regards
biodiversity.
Unclear whether
marginal cost
of this will
require extra
funding.
(CORINE Land
Cover itself
requires
additional
funds.)
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Original
argument for
computerized
classification
was lower cost
than basic
CORINE
methodology
(approx. SEK
70 m. instead
of SEK 90 m.)
Extra cost of
further
adaptation of
“Swedish'
method to take
account of
biodiversity is
probably
moderate.

Environmental Should be
Protection possible to
Agency, if start in 1996;
possible in 2-3 years to
association complete.
with Central

Office of

National Land

Survey,

National Forest
Inventory and
Board of
Agriculture
(reindeer
pasture
inventory).



Seas and coastal waters

23.
Monitoring
of marine
habitats
within
natural
geograph-
ical areas;
some
species
monitoring

24. More
monitoring

of eco-
systems in
which alien
species

have become
established

25.
Evaluation
of methods
to measure
uv-B
radiation

26. Aerial
survey of
filamentous
algae

Monitoring of marine
plant and animal
communities should be
carried out in reference
areas along Swedish
coast.

See above.

Evaluation of methods to
study changes in species
composition and primary
production of pelagic
plankton and algae on
shallow areas of seabed.

Survey of distribution of
filamentous algae, based
on aerial photography.

Hi gh priority.
Methods
development
requires
additional
funding.

Not urgent

priority.
Should be
coordinated
with project
above.

Not urgent
priority.

Hi gh priority.
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SEK 500 000
over three
years for study
and pilot
project.

SEK 300 000
over three
years for study
and pilot
project.

SEK

250 000/year
over three
years.

SEK 300 000
over three
years.

County
administrative
boards, or
consultants
engaged by
them.

Environmental
Protection
Agency in
collaboration
with
specialists.

Environmental
Protection
Agency in
collaboration
with
researchers.

Researchers in
Stockholm and
Gothenburg.

Study and pilot
project
1996-99. Begin
in stages in
year 2000.

Programme of
work to be
designed in
light of

project above.

Programme to be
developed in
1996. Surveys

to begin in

1998.

Could begin in
1996 and be
completed by
1999.



Proposals not linked to programmes

ACTION 41: Repeat nationwide survey based on aerial infraredptography.

Background and reasons for proposhi:the late 1970s and the 1980s, basically the
whole of Sweden was covered by a systematic suraegd on aerial infrared
photography. The images produced have been widelg,un particular to interpret
vegetation patterns (many more vegetation typedeatistinguished in a
false-colour infrared photograph than in a blacld-aite one). Satellite images

now offer an alternative to infrared photographyt, dften have too low a resolution
for vegetation surveys. Pending the advent of higlsolution satellite images,
therefore, both the nature conservation sectottlamdorestry authorities are very
much in favour of a repeat survey of the countipgigerial infrared photography.

Infrared images are used in both regional and natienvironmental monitoring,
their applications including mapping of wetlandsl avet forests and monitoring of
landscape features of significance for biodivergityepeat survey is necessary both
to discover changes and as a basis for inventdrigared photographs are also an
important source of general data, e.g. for municpéghorities.

The situation at present is that an initial phasgeoial photography has been
assured by funding from the Central Office of tregtibihal Land Survey, the Board

of Forestry, the Board of Agriculture, the Envircemtal Protection Agency, the
defence forces and the Geological Survey of Swetlea foundations have thus
been laid for a repeat nationwide survey. Curréampcover 1995 and look ahead to
1996. Funds for a complete repeat survey havebstifbund, however.

ImplementationAerial photography should be carried out by thet@e Office of
the National Land Survey (to ensure uniformity tigbout the country).

Timetable:Should begin in the summer of 1995 and be conghetthin a ten-year
period.

Cost: Total cost is estimated at around SEK 25 m.

Funding: Apart from the agencies mentioned above, inténesih infrared
photographic survey exists among county adminiggdioards, municipalities,
major forestry companies and other users. A préoidiion for participation by the
agencies referred to above is that they will be ablpurchase images at a reduced
price in their capacity as funding agencies anlaatee access to them on a loan
basis.

ACTION 42: Elaborate an environmental index reflecting the st of biological
diversity in Sweden.

Background and reasons for propostilis very difficult to design an environmental
index reflecting the state of biological diversity create a reasonably meaningful
index, it is essential to have access to relevata dn important determinants of
biodiversity (often referred to as indicators iistbontext). Another important basic
principle is that there should be a link with eovimental quality objectives of
relevance to biodiversity. Combining different iagiors is a delicate balancing act.
The end result may possibly be not one, but sewedales of biodiversity. One
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alternative is to stop short of developing an inde# confine ourselves to
elaborating “environmental profiles'.

ImplementationThe Environmental Protection Agency is alreadykiay on the
development of environmental indices and profitesthe basis of reports previously
submitted to the Government. As before, StatiSiweden, among others, should be
involved in this work.

Timetable:The aim is that, no later than 1997,

: there should be well-defined indicators thatlsamsed to monitor the state
of the environment with respect to biodiversity,
these indicators should if possible be basedfonnation linked to
environmental quality objectives and deriving frbiological assessment
criteria, and
funding for data collection on the indicators st should be secured and
data gathering systems should be established.

Subsequently, the focus should be on elaboratmgdel to guide a combined

interpretation of the indicators (an environmeividex of biodiversity).

Cost: Additional funding is required (approx. SEK 700000

5.6.2 Management and presentation of data

This section examines how data need to be handledier to document the state of
the environment and environmental trends with régarbiodiversity, and the action
taken to promote biodiversity.

To monitor the various actions presented in thégpit is necessary to collect data.
Two types of data are relevant, administrative, @ogcerning decisions of various
kinds, and environmental, describing the statéefenvironment. Data of the latter
type are produced by the various environmental taang programmes.

One element in data quality assurance is the atopfistandards for the collection,
handling, processing and presentation of data. Datet be gathered in a uniform
manner, to permit comparisons over time. Specifithods should be used for the
collection and subsequent handling of data. Listerons and definitions drawn up
by the relevant authorities should be used. Thagsemployed in monitoring
biodiversity should accord with the standards distiaéd by the Environmental
Protection Agency. There is some overlap betweerttimceptual frameworks of the
nature conservation agencies and other sectorg;aatul coordination is therefore
called for.

A large proportion of the data relevant to monitgrbiodiversity will be recorded

by county administrative boards. The EnvironmeRtaltection Agency recommends
these boards to record the data in question iflN#taral Environment Database
system (DBN, see below). Where the Agency is resiptanfor the corresponding
data, it will also use this system. Resourceslvelle to be made available to ensure
the full-scale implementation of the DBN databaiséhe county level.

It should be stressed that each sector is resgerisibmonitoring the actions taken

in its own sphere of interest. This section dogsyeanto the data management
requirements of the various sectors, however.
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Division of responsibilities

In this action plan, we distinguish between dafgptiers, data hosts and evaluators.
Supplierscollect datahostshold these data in an accessible form and arensgge
for archiving, andevaluatorsprocess and analyse the data. The supplier may be a
county administrative board, a municipality, a @mgity department or a private
consultant. Potential data hosts include the Swaddigversity of Agricultural
Sciences, the Threatened Species Unit, other wsitiver and colleges, and county
administrative boards.

Evaluations may be initiated by the Government-fas example with the
environmental objective of the new forest policpr-by the Environmental
Protection Agency or county administrative boaifidse various sectors, too, have a
responsibility for monitoring and evaluation, fradhe vantage point of their
respective sectors and their activities and impattich body is asked to carry out
an evaluation will depend on the overall aims t@ableieved.

[FIGURTEXT]

Outline of data and information flow

Data supplier

Data host

Evaluator

Data

Information

Initiator
Environmental Protection Agency

General public

EU

Government and Parliament

Other sectors

Fig. 5. Data and information flow in conjunction with maming of action to
conserve biodiversity. The Environmental Protecégency, for example, may
commission an evaluator to carry out an evaluafid resultant information will
then be disseminated by the Agency to the GoverharahParliament, the general
public, other sectors, the EU etc.

Natural Environment Database (DBN)

The Natural Environment Databadgatabas Natur, DBNis the database in which

biodiversity data will be handled at the regionad @entral levels. This system has
been developed by the Environmental Protection Agamd the country's county

Error! Unknown switch araument.



administrative boards. Six boards (Sédermanlantgr@stland, Kronoberg, Kalmar,
Skaraborg and Norrbotten) will be introducing itlfire summer of 1995, and it is
also being established in the Agency's Natural Ress Department.

The DBN database is designed in accordance witgeheral data management
model elaborated at the Environmental Protectioandy. It has built-in quality
assurance functions.

Administrative matters, e.g. decisions taken onbiigs of a given statutory
provision, are documented in the administrativeiporof the database, while data
generated by biological surveys and inventorieg@zerded in its surveys section.
The DBN database will also be integrated with gappical information systems
(GIS).

The Natural Environment Database is intended tfutiber developed to meet
environmental monitoring requirements. The presetibn plan may also necessitate
further development of the system.

Prior conditions

Objectives and measures relating to biodiversityelta bemonitorable
Specifications of environmental data must guaratiteig continuityover time and
their geographical coverage

In certain cases, management of biodiversity dagait of an authority's official
responsibilities, while in others responsibilityeds to be specifically negotiated.

Actions proposed

The following proposals are based on three phasgata management:

1) identifying data and establishing appropriate&gaocessing systems,
2) making relevant data accessible, and

3) delivering, analysing and presenting data.

Information analysis

ACTION 43:
Determine how each action in the action plan i®tbe monitored.
Identify relevant data flows.
Determine the division of roles between data sufpers, data hosts and
evaluators.
Describe relevant structured datasets, togetherith their technical
environment.
Establish procedures for data transfer between #bodies concerned.
Support implementation of the DBN system by cougtadministrative
boards.
Identify any system development needs and develegisting databases.
Supplement existing hardware and software as spéc needs arise.

Background and reasons for propos&he first step to be taken is to ascertain how

each of the measures included in this action @da be monitored. Where computer
support is relevant, it should be established wlatd are to be recorded and in
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which system environment. Technical procedureslshoei drawn up for data
transfer between the bodies involved, i.e. howro$eould data be transferred and
by what technology?

Data suppliers and hosts should be chosen witlecé$p data relevant to the various
actions to be monitored. Contracts should be edtiate.

The Environmental Protection Agency is supporthmg introduction of the Natural
Environment Database (DBN) by county administrabeards by assisting with
training and supplying conceptual models and dgiatiapplications for
environmental information of common interest.

Once it has been established how the measures arctfon plan are to be
monitored, system development needs may be idedtify data hosts.

ImplementationThe Environmental Protection Agency's role is tordinate and
give a lead in the implementation of the variousswees. A coordinating group
should be set up, including representatives oflency and the data hosts
identified, and this forum should decide who ib®responsible for what.

Timetable:lt should be possible to identify data flows, detme the respective roles
of the different bodies and describe existing $tmed datasets within one year. This
phase should be completed in the course of 199&olihty administrative boards
should have established the DBN system by 1998h8y, the system should in
addition have been adapted and brought into userfaronmental monitoring.

Estimated cost and how it should be sharEide cost will depend on the number of

measures specified and hence on the number ofistgpphd hosts involved. Costs

identified so far:

* DBN support to counties: SEK 500 000, funded oy Environmental
Protection Agency.

* Development of existing databases in the light@éds arising from the
action plan: SEK 500 000, funded by the EnvironrakRtotection Agency
and data hosts.

Funding: County administrative boards, Environmental Prid@cAgency and data
hosts.

Data capture

ACTION 44:
Clarify the terminology standards that apply in the areas of activity
concerned.
Establish procedures for data input into the DBNand possibly other
databases held by other data hosts, on the basistbg& specifications
defined for each action in the action plan.
Appoint a member of the staff of each data hosbtbe responsible for
entering data in databases.
Record data on an ongoing basis as decisions &&en concerning
actions included in the action plan.
Specify and program protocols for data transfer¢ the DBN database.
Elaborate procedures for quality assurance of dat
Adapt data to GIS.
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Background and reasons for proposHlactions are to be monitored with the help of
computer systems, access to updated data is eds&hts means that decisions of
various kinds must be documented and recordedtaptacessing systems. As
regards monitoring of the state of the environmeagularly recurring surveys need
to be carried out and the results recorded.

The data supplier is responsible for ensuringttidata from a survey are
delivered to the chosen data host in a form whashlze inputted into the database in
question. Sufficient resources must be made avaitalbsecure access to data in the
data processing systems concerned. Data qualfgdti®n and assurance
programmes should be developed.

Data which are of interest in monitoring actiomtaintain biodiversity may be
collected by suppliers working in different compugavironments. Protocols for
data transfer to the DBN database must exist tovadlata to be retrieved from
different technical environments for storage inisagl or national DBN systems.

ImplementationThe Environmental Protection Agency is respondibteclarifying
the applicable terminology standards, establishingedures for data input into the
DBN system, specifying protocols for data transéeDBN, and drawing up
guidelines on adapting data to GIS. Data suppéiacshosts are responsible for
ensuring that data relevant to monitoring the dife actions are recorded in the
host's database. Hosts, suppliers and the Envinttairferotection Agency are
responsible for developing quality assurance proed

Timetable:The time required for data capture depends otytheof measure
defined in the action plan. Certain types of adstrative data, e.g. concerning
protected areas of countryside, are recorded agmisly in the DBN database by
county administrative boards. If a measure in tt®a plan involves a new
inventory, data management should be included astegral part of its
methodology. The results of biological surveys stidie recorded in the DBN
system. Six months should be allowed for specifgnd programming protocols for
data transfer to the DBN database.

Estimated cost:

* Supplementary input of data prior to a major emsibn: SEK 500 000, funded by
data host.

* Specification and programming of protocols fotalansfer to DBN: SEK

150 000, funded by the Environmental Protectionrfoye

The cost of day-to-day input of data by each dast Is not included in the
overview.

Funding: Data hosts and Environmental Protection Agency.

Analysis and presentation

ACTION 45:
Establish procedures for data transfer from datehosts to evaluators.
Program procedures to extract data which are to & transferred from
data hosts to evaluators.
Establish methods and procedures for processingid analysis of data
with a view to shedding light on implementation othe action plan.
Work up and analyse data as necessary.
Develop methods for quality assurance of statistl results.
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Decide on mode of presentation.
Produce material presenting the results.

Background and reasons for propos@éb monitor the implementation of actions in
the action plan, it may be necessary to amalgadatefrom several different data
hosts and hence different databases. This canreid@n environment in which
general tools are available, e.g. EXCEL. In otteses, statistics can be extracted
directly from a database.

Several bodies may be involved in an evaluatiodividual parts of an evaluation
may be carried out by different data hosts andEtindronmental Protection Agency,
for example.

The body commissioning an evaluation decides, irsaltation with the evaluator(s)
and those responsible for the specific areas caadehow the data are to be
processed and analysed and how the results aregebented.

ImplementationThe data host is responsible for data transfengetaluator, in line
with the agreement entered into with the Environtalerotection Agency. The
Agency is responsible for establishing methodspmdedures for processing and
analysis of data with a view to shedding light mipiementation of the action plan.
Close collaboration is needed between data supplga host and evaluator. The
evaluator is responsible for the relevant procgsaid analysis and for presenting
the results.

Timetable:The time needed to process and analyse data asdntrthe results will
depend on the scale of the evaluation requestedeianging evaluations should
be ordered a year before the report is required.tifie-scale will depend to an
appreciable degree on whether the evaluator isoteg@o publish a final report.

Estimated costCosts identified for each major evaluation:

Program procedures to extract data which are todbsferred from data hosts to
evaluators: SEK 100 000, funded from environmemi@hitoring programme
budget.

Process and analyse data, produce statistics: SBK@0, funded by body
commissioning evaluation.

Programme for quality assurance of statisticalltesBEK 250 000, funded by
commissioning body.

Production of basic material for report, maps, thags etc.: SEK 250 000.

Evaluators may also be asked to produce a finartewhich will mean that printing
costs could also be involved.

Funding: The body commissioning an evaluation, and therenmental monitoring

programme.

The total estimated (identified) cost of the actipnesented above is around SEK
2.5 m. In addition, there is the cost of purchagiogerful personal computers to run
the DBN system at county administrative boardsyeaxpSEK 1 m. (funded by the
boards).

57 Research
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The overall aim of research on biodiversity is toquce knowledge which, when
applied at a practical level, will improve the letggm prospects of maintaining the
variability of living organisms in all environmenrdsid the ecological relationships
and processes in which they are involved.

Given that biodiversity manifests itself at diffatdevels, research relating to it will
involve a wide range of disciplines. Through resbhawe not only need gradually to
improve our understanding of the fundamental stmecand functions of
biodiversity, but also to develop the best possiilategy for weighing up the
arguments in favour of conservation and use of biatogical heritage'. In addition,
it is of course important to identify methods ofrféng, forestry, fishing etc. which
will ensure the long-term maintenance of biodivgrsi

In view of the Environmental Protection Agencyfsited scope to fund biodiversity
research, we are not putting forward specific peg®in the present context.
Instead, we intend primarily to givexamples of important areas of reseavdgthin
this broad field. Research which is clearly linkedny of the sectors for which
separate action plans are being prepared is nttwidfain any detail here, since it
is expected to be described in those action pl@hgs applies to research into
methods to ensure sustainable use of biodivefsitygexample. In this context, we
would stress the need to enhance arrangementedpecation between the
authorities concerned and to establish workablegatores, while also clearly
defining, in some form of binding agreement, whtoislo what.

Research is important in generating better datauitde the formulation of
environmental quality objectives. In addition, #és a need for research which
assesses the effects of action talketask on the borderline between research and
environmental monitoring. Research of this kingasticularly vital when -- because
of a lack of knowledge and/or measuring methodsines -- it proves difficult to
define environmental quality objectives.

In general terms, it is important to design andrepn research projects in such a
way that the results they produce carapplied at a practical leveh support of
biological diversity.

A detailed review of biodiversity research is prese in the book "The mysteries of
biodiversity' (Environmental Protection Agency Rept389, in Swedish).

I mportant research -- background and reasons for proposals
Population/genetic level

Important researchStudy the population geneticsrafirine organismsCertain
studies of algae and invertebrates in the Balte I%eve indicated that a process of
speciation is taking place there, and several @tipuis must be regarded as
geographically isolated and hence as having distiomplements of genes. In the
Kattegat and Skagerrak, too, many animals and pkmet living at the limits of their
range, which may result in their becoming isolatadture studies in this field should
cover both species diversity and functional diwgrsind focus on invertebrates,
lower plants and micro-organisms.

Important researchClarify the genetic variation of isolated popubais in the
terrestrial environmentin relation to historical biogeography, landscajsory and
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palaeobiology.

More research into the genetic variability of speaiill enhance our understanding
of taxonomy and help us to elaborate principles@ecting populations which are
of particular interest in terms of nature consd@oraind whose conservation value
should be studied; groups of interest here inclyd&e a number of vascular plants,
several reptiles and amphibians, and certain iabeate groups (including
butterflies).

Important researchStudy the genetic variation occurring in threategpecies, to
assess whether important genes have been lodtreeting effects have arisen. In
general, animals and plants with small, isolategutetions are of interest here.
Work on fauna should focus on mammals (large poedaseals etc.) and fish, while
plant studies should look primarily at certain &eH vascular plants (species of the
cultural landscape, alpine plants etc.).

In addition to the above, the following are impottareas of research of sectoral

concern:

- The genetic and ecological effects of the spifatbn-native spruces
(‘continental' origins).

- The genetic and ecological effects of the rede@nd spread of genetically
modified organisms.

Species level

High priority must be given to collecting, docuniegtand conserving as many
components of biological diversity as possible. Waauntries are planning
significant biodiversity programmes. In Swedendoant years, work in taxonomy
and systematics has mainly been undertaken at mmejeeums with an active
research capability.

ACTION 46: Strengthen the position of taxonomy, by:
creating more university posts in taxonomy;
making a greater commitment to taxonomy in higheeducation;
motivating university students to go on to do taonomic research;
increasing allocations to museums and/or reorderg funding priorities in
the area of research and documentation, includinghe production of
faunas and floras (identification guides) for little-known groups of
organisms (necessary as a basis for drawing up Rédsts, for example);
facilitating the introduction of modern methods é taxonomic analysis;
concentrating in fieldworker training on taxa that can serve as indicators
of biodiversity in several different habitats.

Apart from strictly taxonomic studies, much of tiesearch on populations and
species which is of significance from a nature eovetion point of view is
fundamentally ecological in character.

Important research:

. The validity of theconcept of “key speciestiould be verified by experimental
studies which examine the significance of such iggen terms of
maintaining the overall species diversity of comitias. Research in this
area, which needs to be undertaken in relatiofl ecasystems, should result
in generalizable knowledge (theory) that can forbasis for action to
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conserve biodiversity.

The impact ofevels of huntingpn Sweden's game species should be studied
and models developed in which the numbers shobeaelated to natural
predation levels. There is a need for more knovdealgput both small game
species (grouse family, hares etc.) and many nugrapecies (ducks and
geese). See also the proposals relating to hunting.

More research aiwxic pollutantsneeds to be carried out on wild populations,
to verify the lethal and sublethal effects obsenveldboratory conditions.
Above all, sublethal effects on reproduction andiisal should be
determined and assessed from the viewpoint of pdipal dynamics. To do
this, other significant environmental factors nézthe studied at the same
time. This research should focus in the first insaon mammals (including
seals, otterl(utra lutra), elk/moose Alces alcesand small mammals), fish
(e.g. in coastal waters affected by paper millueffits) and birds (seabirds,
certain birds of prey, owls, passerines etc.) should also cover insects and
plankton, which, over and above their intrinsicuealplay important roles in
ecosystems. In addition, a closer study needs todzie of how acidification
and nitrogen deposition affect vascular plant rdpotion in different
ecosystems, chiefly deciduous forests, pasturesamain types of wetland.
Research in the areaafnservation biologyconcerning populations that are
widely distributed but declining in abundance oleege parts of their range.
Should focus on identifying “source' and “sink' glafions and the interaction
between them. Suitable organisms for such stud@ade bats, birds,
amphibians etc. Research in this field has a stliokgvith work on
metapopulations. The spatial distribution of popalss is also of great
interest. Research on the population ecology & species (including the
minimum population size needed to secure their-keng survival) is
necessary as a basis for designing appropriatena@tion measures.

Effects of introduced species, i.e. those notiptesly occurring in the
country, on native organismknowledge is needed concerning both the
direct effects of predation and competition andithem caused to native
organisms by the parasites (diseases) associateovi-native species. A
number of introduced species should be studied elosly to elucidate
what remedial action may be called for. In the azsfdbe terrestrial
environment, species of interest include the ractmm Nyctereutes
procyonoide} muskrat Ondatra zibethicusand American minkMustela
visor). Research on introductions of alien specieséreifpuatic environment
has a link with natural resource issues (coasta zdanning, fisheries,
aquaculture, water abstraction) and health maftext algal blooms,
introductions of pathogenic organisms), as welbiasgliversity. The growing
number of alien species introduced in recent decadehiefly due to an
increase in the volume of shipping -- clearly jiist further research in this
area (see also proposals in the marine environgesion).

Plant and animal community/habitat level

Research on individual species or populations neells supplemented with work
at the level of plant and animal communities. Aefalty chosen selection of plant
communities and habitats will include a large pmbipa of the country's vascular
plants, although far from all of them, and obvigushly a fraction of the total
number of cryptogams. Animals, on the other haftendend to be excluded by
such an approach. It is nevertheless at this lessleld level that nature
conservation, and therefore some aspects of netungervation research, have to
operate. And of course, without functioning halsitatan ecological infrastructure,
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neither plants nor animals can survive in the larg.

Up to now, fairly meagre funds have been channéfiedanswering basic questions
concerning the factors which regulate the variatibhiodiversity in time and space,
e.g. the requirements of different species, and edntain taxa are highly diverse,
while others are not. To generate the knowledgeewé answer these and similar
questions, greater commitments need to be mademenanity ecology (what used
to be referred to as synecology), biogeographyesyatics and population genetics.
A better understanding of natural fluctuations leanp and animal communities is
also important in environmental monitoring, e.gcbénges in plant communities
caused by fertilizer applications.

Important areas of research at the community liexdlide:
Research in landscape ecologycludingdispersal ecologyMore needs to
be known, for example, about the patterns of moverkecologically
important species in composite (mosaic) landscagesabout the
significance of different degrees of habitat fragtagion. Our understanding
of the “landscape ecology' of the marine envirortrigeparticularly limited. It
is also important to study the dispersal biologynafrine organisms which
occur in areas where entire communities are elitethay anoxic conditions
and trawl fisheries.
Work to developndicators of biodiversitySuch studies should look
primarily at the forest landscape, including rugnwaters, but other
ecosystems, such as the agricultural landscapejsrémportant. To begin
with, the emphasis should be on developing methngdmeans of a
broad-based effort to collect possible indicat@soaiated with different
habitat structures (e.g. dead wood) in the landscabis inventory of
potential indicators should encompass species flifferent taxa (birds,
insects, bryophytes, fungi etc.), occurring in &tra@reas representing
differing degrees of disturbance. For the maringrenment, there is a need
for research on new methods which will enable emritental disturbances to
be ‘read off' solely from higher taxa (e.g. fans)iunctional groups, phyla),
for example within the benthic fauna.
Studies to determirgitical limits as regards the size and shape dfitets
and to analyse theeed for disturbance-based habitat dynanbicpreserve
the original communities of boreal forests. Suiéatibjects of study can be
found among birds (woodpeckers), insects, certagtwlar plants and
cryptogams.
Research which looks ladw different landscape structures affect biodiitgrs
in exclusively arable and mixed arable/forest lavafzes as well as in forest,
mire and mountain landscapes (including mosai¢kexfe types). This work
will require the development of integrated methofiprocessing data from
satellite and aerial remote sensing and field si&ve
Research to determiétical size limits for traditional farmland halaits
from the viewpoint of conserving the diversity bétcultural landscape.
Suitable objects of study are likely to be founcbamhigher vascular plants
and insects, for example.
Research into th@storical aspect®f the development of ecosystems,
vegetation types, species and populations (thi effvork could also have
been described under the headings dealing withr telaels, but is only listed
here). This includes both palaeoecological andwiaiary aspects.
Evidence of human interference and past land ustajreed by
palaeoecological methods or from historical sounyesther material, is of
key importance here.
Analysis of ways of conserving or enhanaimigan biodiversity Research
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should focus on the special ecological conditicesied by all the differing
demands that need to be met to achieve a goodjdoimy urban
environment.

Freshwater ecologytere the main areas of interest areithpacts of
acidification, eutrophication and toxic pollutante the composition and
food-chain functions of plant and animal commusitigarticularly with
regard to the key and indicator species presethdrirst instance, the
effects of pollutants on the community, species popllation structures of
fish, benthic fauna and epiphytic algae need tstbéied. It is particularly
important to gain a better understanding of howodguosition processes and
food-chain structures influence biodiversity.

Regarding thenarineenvironment, ecological research is needed to shed
light on howeutrophication and toxic pollutantffect the species
composition and food chains of the different ectesys involved, including
how they affect the various functional groups pnés8tudies need to be
made of any changes in the algal flora of therkitt@aone, in the composition
of benthic fauna and in the age structure and spetimposition of the fish
fauna, for example. Among the ecosystem functiomishvshould be studied,
mention may be made of primary production, nutr@miing, and "top-down’
effects (e.g. predation) on lower levels.

Landscape level

There are two main strands to research in landseeglegy, one concerned with
analytical studies of the components or buildingcks of the landscape
(incorporating the research at the organism, conitynand habitat levels described
above), the other involving an integrated approgaing into account the links
between natural and cultural factors. An inadequatierstanding of the totality of
the landscape may result in incorrect conclusia@isddrawn and erroneous advice
being given as regards how the landscape shoulddx Multidisciplinary work
yielding an understanding of landscape developmpentides an important basis for
multiple-use planning and is crucial to rationaldause.

Important research at the landscape level:
Develop an appropriateethodology for describing landscapeandscape
analysis is dependent on a good understandingegirtcesses which create
natural landscapes, and also of cultural landstegteres, and, regarding the
latter, an ability to analyse what physical feasupéthe landscape are the
result of human activities. An integrated approastl a more active nature
and cultural conservation strategy are of incregsiiportance, given the
growing intensity of use of the landscape and tbemting pressures on land.
Develop a reasonably objectiveethod of landscape evaluatidivery
landscape type will obviously require its own ewdion standards, and it is
therefore important to elaborate reliable critefiguality. Fundamentally,
this calls for further development of current resbaon economic valuation
methods. A key issue here is how to estimate autate the value of
conserving natural resources and biodiversity./pdrtant question to be
considered in that context is whether there isrgk principle for identifying
forms of biodiversity which make a suitable basisvillingness-to-pay
studies.
Elaborate tangible principles fowltiple-use planningf different types of
forest land.

Research otandscape restoratiooould equally well have been listed under the
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species- or community-level heading, since to gdaxtent it is a matter of restoring
the interaction between species within an ecosydteterms of scale, however,
restoration issues chiefly concern the landscays.le

Important areas of research relating to landsceg®ration include:

. Research on forestry ecology, to clarify how mtictoer can be removed in
conjunction with controlled burning without seribudetracting from the
value of the burnt site as a habitat for fire-dej®e species. At a
methodological levebprocedures for setting and controlling forest firesed
to be developed, and an assessment needs to beofifaale effective
controlled fires are in terms of restoring biodsigyr.

Studies of hodiming and forest soil revitalization affect biodisity. Such
work should provide important data for identifyiageas where liming should
be avoided. It should also shed light on the effe€liming on running
waters and wetlands, e.g. how litter decompositidneshwater ecosystems
is affected and how liming should be combined wibitat improvements in
order to increase biodiversity.

Restoration of coherent systems of managed halitahe farmed landscape
with a view to preserving the plant and animal camities of the traditional
cultural landscape. Such studies should prefertabljnked to larger-scale
restoration projects in which key functions in thedscape, such as nutrient
cycling, can be monitored. In the shorter term,sthecess of restoration work
can be monitored by means of good floral and fainthtators.

Wetland restoratiomvith the aim of enhancing biodiversity needs to be
guided by research in landscape ecology. Such slulld provide a basis
for planning wetland ecosystems which can sustiiraipport
metapopulations of different organisms. Certaidd@nd perhaps butterflies
would probably be suitable as indicator organidmsddition, more needs to
be known about the management of wetlands whickuitable as habitats
for organisms associated with different seral stagppropriate indicators of
these stages are primarily to be found among vaspldnts and certain
groups of bryophytes.

The elaboration of guidelines environmental impact assessment of projects
to restore biodiversityln this context, it should also be established ho
cost-benefit analysisf restoration measures should best be carried out
Repeat visits to marine sites where reductioresregsions of nutrients and
toxic substances have been recorded, and whereegangsed to be
extracted, the aim being to ascertain what effe@geversible and at what
rate such sites are recolonized.

Restoration of biodiversity in marine habitatsfirwhich species have
disappeared owing to eutrophication and pulp nffllents. Such projects
are particularly relevant for species with a lirditbility to disperse by means
of larvae or spores (reintroduction of bladderwrbekng a case in point).
Biomanipulation in shallow eutrophicated watersdgd by trials carried out
in lakes.

Research of broader relevance

This category chiefly comprises areas of reseatubiwhave a clear link with the
concept of biological diversity, but which cannetdirectly assigned to any of the
four levels mentioned above. These areas includstijuns such as why biodiversity
should be conserved at all, what types of valuellshioe attributed to it, and how
valuation should be undertaken at a practical Jevelwhat documentation is
needed as a basis for tangible strategies to canbéydiversity.
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Important areas of research are as follows:
Developingethical and economic arguments, and arguments frem
viewpoint of survivalfor conserving biodiversity, based on an analgsis
fundamental ecological and economic principles eomtepts.
Research to determitiee threats to biodiversity which are of most
importance in social and economic terargl to analysthe underlying
mechanismdn conjunction with this work, recommendationspmiicy
instruments to influence these mechanisms, so eliminate or at least
minimize the threats to biodiversity, should bebelated Research on policy
instrumentss a very important area, of great relevance tdibersity issues.
We need to develop a better understanding of fleetsfof different
administrative and economic instruments, and of bowial influences in the
form of knowledge creation, education and informmatperate.
Monetary quantificatiorof biodiversityper se at all levels (see also
proposals in section 5.8.2). It is quite conceieabht, just as we now submit
tax returns detailing our financial assets, owraerd users of land and water
could in future file returns declaring their biodrgity assets (habitats,
landscape features, possibly species). Valuatioosld take into account
both the self-repairing capacity of the systemsiwed and their future use as
genetic and biochemical resources. Valuations basednvironmental
returns', describing the biodiversity of given ar@aeconomic terms, would
in general offer a broader basis for decision-mgkin conservation issues
and lend greater depth to research on policy imgnis. An analysis of the
value of different forms of biodiversity at the tsatold and local levels in
developing countries, for example, would help w@hlight where future
support for the conservation of diversity is magfamtly needed. Such
studies would obviously have to be preceded byeyisrof the species and
habitat diversity of the areas concerned.
Analysis of possible ways ofconciling human prosperity with sustainable
natural and human-influenced ecosystemdhe industrialized countries, the
opportunities offered by technical development nieelde studied, sector by
sector, in the light of ecological limits and ecaomo expectations. One
guestion to be examined here is how the extractionaterials from different
ecosystems affects biodiversity as such.

Another task of broader relevance is to developeeraffective and direct interface
between research results and their application.

I mplementation

Biodiversity research can be broken down into aiyaical, function-oriented
component, an inventory and classification (taxoledrmomponent, and an
action-oriented component.

Clearly, no one authority or organization can stleakesponsibility for conducting
research in all of the areas highlighted above. authorities and organizations with
a part to play in biodiversity research are aware

that the issues involved are often multidiscigatynin character;

that existing problems relate to several diffetevels of biodiversity;

that biodiversity research often forms part bf@ader project on the use of

land or water;

that solutions can often only be achieved by medmesearch of broader

scope in terms of time and space; the effectsrgélacale exploitation cannot
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be established with certainty from small-scale expents of short duration;
that biodiversity research can be of internatiasavell as national and local
importance;

that research is funded by a large number oémdifft bodies, with different
priorities and varying financial resources; and

that all the bodies and individuals with an iagtrin biodiversity do not have
access to adequate information on subjects thaifaignificance to its
conservation; in other words, that there is a rieegveral sectors for more
training on and coordination of the issues involved

To promote research into the various aspects afiveosity mentioned above, and
others, the different bodies concerned have leanfiial support to clearly
delineated subsets of the sum-total of researcigheidertaken. Only a few of them,
however, have spelt out their willingness to previdipport or their views on the
necessary scale of research in explicit policy dwenis or tangible research
programmes. The biodiversity research being cordiioy a range of research
institutes (including Swedish bodies) within ther&pean Conservation Institutes
Research Network (CONNECT) represents one attemngstablish a more coherent
programme. Here, attention is being devoted onrafigan basis to both land use
problems and more methodological questions. IrElm@pean context, it is
important to stress that we in Sweden have a dpesponsibility for “our' habitats
and ecosystems.

A complete, coherent picture of the biodiversitye@rch in progress can scarcely be
offered at the present time, given the breadthisffteld, the lack of clarity about
who does what, differing views on what areas oéaesh are relevant, and also the
fact that biodiversity research forms a constituant not always clearly defined,
part of many different development programmes.

At present, the majority of funding bodies obtdia tnformation they need from
informal meetings at which matters of common congceuch as studies in progress,
funding plans etc., are discussed. As was indicagelier, it would seem a good idea
to promote closer collaboration between the diffeparties concerned and to define
their respective responsibilities more clearly thas hitherto been the case.

To achieve these aims in the Swedish contextniecessary foall the parties
involved-- including the relevant sectoral authoritieto-declare in clearly worded
policy statements or in some other way what respoitg they are prepared to
assume for research in this ardaverall responsibility for biodiversity research
must be considered to lie with the Environmentait€stion Agency. The Agency
should -- for example through a specially appoirgegject group -- draw up
tangible proposals for research commitments andhderannual reports on the work
carried out in this field, i.e. in terms of funatig inventory-/classification- and
action-oriented research. Responsibility for thisee component areas could
appropriately be assigned to the Natural Sciencge&teh Council, the Museum of
Natural History, Stockholm, and the Swedish Biodsity Centre, Uppsala,
respectively. Other bodies or combinations of resgulities are of course also
possible. Work in this area should be coordinatiéd the "R&D for a Better
Environment' project.

Timetable

The time-scale will of course depend to a largemxbn the financial commitments
which the bodies responsible are prepared to make.
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In theshort term of one to a few years, it would seem importartléoify matters of
organization/responsibility, at both the natioradi &he international level. At the
same time, work on developimgdicators of biodiversitynust be stepped up, to
enable conservation efforts to be targeted on &t important sites. It is also
important within this period to begin detailed plarg of marine biodiversity
researchand to initiate research @olicy instrument®f express relevance to the
conservation of biodiversity. To sum up, the foousr the next few years should be
on a more general effort to plan in more detailrfmearch that needs to be
undertaken in relation to all the different levefdiodiversity.

In themedium term- over the next five to ten years -- the moseatgequirements

in terms of taxonomic expertise should be met anmdputer systems should be
developed which function well enough, in relatiorthe needs of both Sweden and
developing countries, to enable new knowledge todsginuously built into them,
and also to evaluate the effects of action takeaddition, over this period, our
basic understanding of the nature of biodiversity af the underlying processes in
both terrestrial and aquatic ecosystems shouldibstantially enhanced, as a basis
for the successful restoration of habitats anddaapes whose biological capital has
been partly eroded by misuse or mismanagement.

In thelonger term looking more than ten years ahead, a more pembatreicture
should be established for dealing with internati@ueestions and how they tie in
with biodiversity. Genetics will probably be of gvimg interest, primarily in relation
to cultivated plants; secondarily, there will beimegreasingly pronounced need to
study the resistance of plant and animal populattorpollutants (nitrogen,
phosphorus, metals, carbon dioxide etc.). Marigads will also remain a focus of
attention: among other things, there is likely éoébgrowing interest in monitoring
littoral-zone organisms and in using them for vasipurposes, such as
bioconcentration of pollutants or production offuserganic compounds.

Estimated cost

The largest funding bodies currently providing degsupport for research on
biodiversity in Sweden are the Natural Science BeteCouncil (NFR), the Council
for Forestry and Agricultural Research (SJFR),Ehgironmental Protection
Agency, the World Wide Fund for Nature (WWF) and tentre for Environmental
Research (CMF), Umed. Although there are certdfitdlities in calculating the
sums involved (see Environmental Protection AgeReport 4389), it has been
estimated, on the basis of the 1992/93 financiat y#at total funding from these
bodies for biodiversity research amounts to ardsB& 65 m. a year. Considerable
proportions of this funding relate to the specied @@mmunity levels (around SEK
25 m. and SEK 16 m. a year, respectively). The doetbcommitments of these key
funding bodies to work concerning the differentdisvof biodiversity are shown in
the diagram below:

[FIGURTEXT:]
SEK '000
Taxonomy
Genetic level

Species level
Habitat level
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Landscape level

Fig. 6. Funding for research on the different levels afdbiersity, including
taxonomic research (financial year 1992/93, Envitental Protection Agency,
NFR, WWF, SJFR, CMF).

Other funding agencies, such as the Museum of Batlistory, Stockholm, the
Swedish Biodiversity Centre in Uppsala, the Royahdemy of Sciences, the
Council for Planning and Coordination of Reseatbh,Swedish Farmers'
Foundation for Agricultural Research (SLF), thedatry Research Institute of
Sweden, the Foundation for Strategic EnvironmeRe&search (MISTRA), the
Swedish International Development Authority (SICi8&rmerly the Swedish Agency
for Research Cooperation with Developing Counti8SREC), the Swedish
Hunters' Association and a wide range of charitédl@dations etc., finance
research of varying relevance to biodiversity. Bi#s Fourth Framework
Programme should also be mentioned in this cormecti

In 1992, an estimated total of SEK 100 m. was cdiahito research in the field of
biodiversity. Adjusted for annual inflation of 5 %hjs corresponds to around SEK
117 m. in 1995. The majority (90 %) of this reséaaddresses function- and
action-related problems, while work on purely tasnic issues is at present only
supported by a few councils (chiefly the NaturakSce Research Council) and
certain foundations. A more detailed breakdowreskarch funding by taxon,
environment/habitat and environmental threat, ghigithin the nature conservation
sector, is presented in Environmental Protectioanty Report 4389.

As far as purely taxonomic research is concerrieday be noted that Sweden has
undertaken to identify, to monitor on a long-terasis and to manage the
components of biodiversity occurring within itsritary. There is thus a clear case
for strengthening “natural resources-related tamgncolo do this, there needs to be
a sustained effort to develop both taxonomic cdjtigisiand databases in which to
store all the relevant information, including mamnihg data. Monitoring of the
country's biodiversity is an ongoing activity. Afteughly five years of
capacity-building (SEK 5-15 m./year), there wilbpably be ten years of work in
taxonomy/systematics (SEK 30 m./year, which willetnine cost of around ten
researchers and some thirty staff at the technleiaal, including travel and
associated expenditure). The total cost of prgjinining, database development,
running of the organization as a whole over a tearyperiod, and a transition to a
more evenly spread monitoring phase over threesyeas been estimated at SEK
373 m. over an 18-year period, i.e. an averagasifgver SEK 20 m. per year
(figure supplied by Edmar, Museum of Natural Higtdr994).

Assuming that research funding needs remain at 1882 level over the next few
years, and that the calls for enhanced taxononpertise are heedediodiversity
research will require annual funding of the orddrSEK 130-150 m. in the years to
come.

Funding
Although the main bulk of research funding currgcttmes from central
government, and the development of policy instruheould give the public sector

an increasingly powerful influence, a very subsedmroportion of research on
biodiversity will still be undertaken by a variedf non-governmental foundations
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and organizations. These bodies are funded eittigely from voluntary donations
(e.g. WWF, Swedish Society for the ConservatioNafure), or else by sectoral
organizations which have decided to set aside féordsiodiversity research (e.g.
Swedish Hunters' Association, Forestry Researditdtes of Sweden, SLF).

It is important to draw up programme for each sector, to make it clear who is
responsible for carrying out and funding -research A programme on forest
biodiversity, for instance, could consist of théidaing components:

Ecological Environmental Methods Managementto Research on International
planning effects of development conserve terrestrial activities
production biodiversity ecology
STORA University of Environmental Forestry Council for European Union
Agricultural Protection Research Forestry and
Sciences Agency Institute Agricultural
Research

It has not been possible within the framework ¢ #ction plan to draw up a
comprehensive set of programmes covering the vaseuators and areas of research
involved. To ensure that this work is coordinatedhie years ahead, it is
recommended tharogrammes be developed on a sectoral has#king clear who

is responsible for what, in relation to the scdlbiodiversity research in terms of
time, space and funding. It would seem naturarta this research according to
the structure described above: function-orientetipa-oriented and taxonomic
research.

5.8  Policy instruments

What policy instruments are needed to achieve lthective of conserving our
country's biological diversity? What types of instrent are most effective, and what
combination of measures should be employed? Whertha biggest deficiencies at
present? “Incentive measures' are dealt with, ip general terms, in Article 11 of
the Convention. This section of the action placoscerned with legal and economic
instruments, and with information and educatiorgitkation and economic
incentives geared to reducing pollution are considériefly in section 5.4. Policy
instruments relating to particular sectors are digsd in the action plans of the
relevant sectoral agencies.

In general, disseminating information and encounggind involving the people who
use biological resources in one way or anotheimapertant ways of seeking to
ensure that objectives are achieved. The groupgerest here include farmers,
forest owners, fishermen and reindeer herders. Mery@roposals on policy
instruments in these key sectors are mainly seinahie relevant sectoral action
plans.

5.8.1 Legislation
The following proposals should be implemented injonction with the introduction

of a new Environmental Code. Those requiring furtheamination should be
considered by the Committee entrusted with draftirgCode. The Environmental
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Protection Agency therefore suggests that the malpdelow should beansmitted
to that committee for consideratioim particular, the proposals concerning
substantive requirements, impacts on the widerenmient and new species
protection arrangements need to be examined in depth.

Proposals to extend the area in which land drairageohibited and to broaden and
extend the protection of rivers and stretcheswrs covered by Ch. 3, Sect. 6, of
the Natural Resources Act are dealt with in sest®2.3 and 5.2.5.

ACTION 47: Introduce, in the Environmental Code, alegal definition of biological
diversity.

Proposed wording of provision: “Biological diversiy' means the variability
among living organisms from all sources includinginter alia, terrestrial, marine
and other aquatic ecosystems and the ecological cplexes of which they are
part; this includes diversity within species, betwen species and of ecosystems.

Background and reasons for proposhicreasingly, environmental legislation has
come to focus on the biological components of thérenment. Biodiversity is now
a key concept in environmental protection actigitend implies a partly new
approach. When permit applications etc. under enwiental legislation are
considered, impacts on both entire ecosystemaugiima their functions) and genetic
variation need to be assessed. This new, broageoagh should be clearly
underlined in the legislation. Many of the statytprovisions concerned have the
maintenance of biodiversity as their ultimate dinis necessary to make it clear --
not least to all those required to observe or afipge laws -- what biological
diversity is. The concept should be defined in adance with Article 2 of the
Convention.

It is proposed that this definition should be imdd alongside the other definitions
in the Environmental Code. Links with other prowiss of the Code and with other
laws -- not only those deriving from the NaturakBerces Act -- should be made
clear. There is some common ground between thigosad and a recommendation
in the action plan presented by the National Badiddousing, Building and
Planning (see section 4.5).

ACTION 48: The substantive requirements set out in the legislation which is to be
incorporated in or linked to the Environmental Codeshould, when the Code
and associated legislation are drawn up, be reviewend supplemented with a
view to enhancing the conservation of biodiversityin other legislation, too (e.qg.
the Property Registration Act), substantive requirenents should be
supplemented to include a link with biodiversity.

Background and reasons for propos@he substantive requirements laid down by
environmental legislation have a direct bearinguether, how and to what extent
biodiversity is taken into account. In line wittethrticles of the Convention
concerning sectoral integration, the aim shoultobietegrate substantive
requirements relating to biodiversity in the vas@anvironmental and sectoral
legislation concerned.

The substantive requirements of different enactsehould be reviewed and

developed, and the need for such requirementdar ¢egislation should be
analysed. The following are a few examples of aineaghich rules requiring account
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to be taken of biodiversity should be introduced:

i) Decisions on certain operations affecting theire environment, provided for in
Sect. 20 of the Nature Conservation Act. If certgiecies are affected by the
operation, how will this affect other species dmel ¢cosystem as a whole?

i) Consideration of which species should be pesdito be hunted: Hunting of any
given species should not be considered in isolaiooount should also be taken of
that species' function in the ecosystem and of lamting could (indirectly) affect
other species in the ecosystem.

iii) Setting of fishery catch quotas: Here, tocerh should be provisions requiring an
integrated, ecosystem-based approach; i.e. acamusttalso be taken of how a given
harvest of fish will affect other parts of the eggtems in question.

ACTION 49: Supplement and clarify statutory provisions, in orcer to ensure that
impacts on the wider environment are also regulated; e.g. the provisions of the

Natural Resources Act (Ch. 4), Nature ConservatioAct, Planning and Building
Act, Forestry Act, Chemical Products Act, MineralsAct etc.

Background and reasons for proposalguestion of general importance in
environmental legislation and its application isve given activity should be
assessed if it has a detrimental impact (far) béyba area in which it is carried out.
Legislation which is of significance for biodiversibut whose provisions are
ineffective or unclear as regards assessing sughdts, includes the Nature
Conservation Act, the Natural Resources Act, tlemRihg and Building Act, the
Water Act, the Roads Act, the Continental Shelf &ud the Shipping Lanes Act.
One example of the kind of problem that can asse drainage scheme which has
adverse impacts on lakes, rivers and sea areagyaimy downstream. Another is a
project which disrupts the natural water regima oifver and thus has a major
influence on its lower reaches.

In addition, there is the special situation in whactivities taking place outside a
protected area or an area of particular value eénaental to biodiversity inside
that area. The aims of site safeguard and the wdlaeeas of national conservation
interest should not be undermined by activitiesidiet the areas concerned.

A closer study needs to be made of how legislattoould deal with such wider
impacts.

ACTION 50: Define more precisely the responsibilities of municipal authorities with
regard to nature conservation and biodiversity in heir areas. An important
consideration here is the special responsibility ahunicipalities to ensure that
features of conservation interest are preserved witn and in the vicinity of
urban areas, which they can do by collecting datee(g. through surveys) and by
protecting and managing areas of particular valuein parallel and integrated
with physical planning.

Background and reasons for proposataditionally and historically, nature
conservation has largely been, and been regardedcastral government
responsibility in Sweden. Despite the wording & ihtroductory provisions of the
Nature Conservation Act (Sect. 2): "Nature cond@mas the responsibility of both
national and local authorities', in practice thie mf the latter has been unclear. Only
relatively recently (since 1988) have local auttiesihad the power to designate
protected sites, subject to that power being dédelga them by the county
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administrative board.

One deficiency here is that the general respoitgiloif municipal authorities for
nature conservation and biodiversity is not cleddfined in the Nature
Conservation Act. They have powers, but no indepehcesponsibility. As a result,
there has been less scope for local authoritibsdaden and develop their nature
conservation activities.

A Government Bill (1994/95:230) on "Municipal segic planning in the Planning
and Building Act etc.' proposes amendments toAlsatvhich will make it clear that
municipal authorities have a responsibility, wheegaring structure (master) plans
and in their other physical planning activitiesta@e particular account of the need
for green spaces in urban areas and their immedgitety. The bill points out that
the urban fringe is especially important, but t@tridors extending into the
surrounding landscape and agricultural, forestahdr areas of countryside are also
of great significance in this context. It emphasitteat parks and other green spaces
are important from the viewpoint of health and éimgironment and that they are
essential to conserving biodiversity in and adjatemnirban areas.

A provision in the Nature Conservation Act clanifgithe general responsibility of
municipalities would be a complement to the propcs@mendments to the Planning
and Building Act. It could also encourage broadattipipation in nature
conservation and biodiversity activities and helgnsure that biodiversity issues are
taken into account in the ongoing planning proc&kss proposal should not be
taken to mean that the role of municipalitiesdsfinedto urban areas and the urban
fringe, however. As has been pointed out beforaiaipal authorities have a key
part to play in conserving biodiversity. The proglds intended telarify the
responsibilities resting on these authorititss balanced by the explicit
responsibility of central government for mattersohfcern to the country as a whole
(e.g. areas of national interest).

ACTION 51: Clarify the broader grounds for shore protection (@onsideration for
plant and animal life), by including a supplementay provision in Sect. 16 of the
Nature Conservation Act.

Proposed wording of provision: Sect. 16, first pargraph, point 2: Nor may, in
any other case, any installation or device be constted in a protected shore
area in such a way that land and areas of water anesed as a building site or
the public are in any other way prevented or detered from entering an area in
which they would otherwise have been entitled to nve freely. Nor may any
installation be constructed or any measure undertaken in a protected shore area
which could impair the living conditions of plant and animal life.

Background and reasons for propos8kct. 15 of the Nature Conservation Act was
recently amended to broaden the objective of spotection to include the aim of
maintaining good living conditions for plant andraal life on land and in water.
This is a very important amendment as far as comgebiodiversity is concerned.
The bill proposing the change (1993/94:223) madtedr that its purpose was to
preserve the value of shore areas both for flodafamna and as a resource for
public recreation. The safeguarding of outdooreation and the protection of plant
and animal life are intended to be two distinceasment criteria, carrying equal
weight.

The broader aim of shore protection is not followgdn Sect. 16 of the Act,
however. The latter provision does not state thaiconstruction of an installation or
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device may also be prohibited in order to protéahipand animal life. This raises
uncertainty as to whether the protection of plamt animal life is in fact an
independent criterion in the assessment of propdsabuildings etc.

There need to be powers to prevent a measure bedertaken in a protected shore
area solely with reference to the area's plantaamal life. If such powers are not
available, the biological component of the shomgwtion rules will be of very
limited significance. Sect. 16 of the Nature Comagon Act therefore needs to be
clarified.

ACTION 52: Examine the possibility of introducing a form of sgecies protection
(for certain species listed in advance) which alssafeguards the habitats of the
species concerned.

Background and reasons for proposalfundamental weakness of existing
legislation on protected species is that it affardgrotection to the habitats of the
species concerned. It is therefore a very bluritiingent indeed (species and
populations cannot be conseniadsitu if their habitats are not preserved). It is
illegal to pick, break etc. specimens of a protg&gecies, and yet in many cases
there is virtually nothing to prevent people degtng its habitat (and hence,
obviously, eliminating the species from the sildature conservation agencies have
long discussed the need for an effective form etsss protection, i.e. one which
also provides the necessary safeguards for théesphabitats. Such protection
should be viewed asamplemento existing legislation (on protected areas, habita
protection etc.).

A number of basic principles and obligations irstaiea are embodied in
undertakings made by Sweden under internationalesgents: apart from the more
general ones set out in the Convention on Biolddeersity, there are more
specific requirements in Article 4 of the Bern Cention (which gives states a
special responsibility to protect the habitatsp#des listed in appendices to the
Convention). The EC's Birds and Habitats Directigs® lay down a responsibility
to protect the habitats of certain species (therexif that protection depending on
the species concerned).

This complex issue needs to be examined in mor&ld@ne approach could be to
link species protection of the kind described tera list of species stipulated in
advance. Such a list could be based on the Bermabtion and the EC directives
and, we would suggest, include (certain) speci¢sdrEndangered and Vulnerable
categories.

ACTION 53: Amend the Nature Conservation Act and the Peat Acso that
applications to extract peat for energy purposes & also examined under the
provisions of the Nature Conservation Act. Proposedmendments are set out
below.

Background and reasons for proposApplications for permits to extract peat for
energy purposes are examined under the Act oni@&&at Deposits (the Peat Act).
Consequently, the provisions of Sects. 18, 18 clahd of the Nature Conservation
Act concerning drainage do not apply in such cases.

Thetravaux préparatoire®f the Peat Act, which was passed in 1985 to etguhe
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extraction of peat for energy purposes, made #rdleat the new law was not
intended to diminish the weight attached to natumreservation in the assessment of
applications relating to such operations. Howewden the Nature Conservation
Act was amended to include Sects. 18 ¢ and 18 @jvihtroduced a permit
requirement for drainage operations and powersdbibpit such operations in
certain areas, drainage works for the purposeseargg-related peat extraction were
excluded from scrutiny under these provisions. piteibition on drainage provided
for in Sect. 18 d thus does not apply when apptioatare examined under the Peat
Act. Nor do the provisions concerned indicate thatenvironment and biodiversity
are to be taken specifically into account when igptibns are assessed.

In 1993, under the powers given to it in Sect. X8 the Nature Conservation Act,
the Government introduced provisions in the Na@woeservation Ordinance (Sect.
19 h) banning drainage in certain areas and st#tatgexemptions could be granted
if there were “special reasons' for doing so. Tlea®in question are specified in
Annex 3 to the Ordinance, and include the wetldistisd under the Ramsar
Convention. Even these sites, however, are noesspy protected from
development for energy purposes, an obvious instergy which needs to be
rectified. Wetlands where drainage is prohibitedamSect. 18 d should enjoy the
same protection, irrespective of which law is aggdble. The Water Act, for
example, offers a higher level of protection. Sweslaccession to the EU and the
resultant obligations under various directivesgtbgr with other, earlier
international undertakings, also make it necessaiyprove the protection afforded
to wetlands.

The Agency proposes the following amendments:

* Section 18 c, second paragraph, Nature Conseowafict: A permit under Sect.
18 c is not required for land drainage which iso® undertaken in conjunction with
peat extraction for which a licence is required anthe Act (1985:620) on Certain
Peat Deposits etc.

If this amendment is adopted, plans to extract jpeateas where drainage is
prohibited will also have to be assessed undeNttare Conservation Act. The
amendment should also apply to exploration licerfoesploration could result in
land being drained.

* Sect. 18 d, second paragraph, Nature Conservation The Government or an
authority stipulated by the Government may graetneptions from the prohibition if
there are extraordinary reasons for doing so.

The power to grant exemptions in areas where dyairgprohibited should be laid
down in the Nature Conservation Act. The proposedradment is worded in such a
way that the Government will be able to retainrilgat to consider applications
relating to particularly valuable wetlands of imational or EU interest.

* Sect. 7, third paragraph, Peat Act: A licencentork peat deposits in an area in
which the Government has introduced a prohibitioand drainage under Sect.

18 d of the Nature Conservation Act may not be ga@ontrary to a decision under
Sect. 18 d of the Nature Conservation Act.

This amendment is a consequence of the other chamgposed.

ACTION 54:
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Ensure that expertise on biodiversity is availald when water rights cases
are to be determined.

Re-examine the rules concerning reviews of wateelated operations and
study how such reviews are carried out in practice.

Background and reasons for propos@lontinuous attention needs to be paid to
nature conservation, and in particular biodiversitiien water rights cases are
determined and earlier water rights judgments ewveewed. Greater weight should
be attached to nature conservation in such casespcedures for determining
these cases and the legislation governing them\fidier Act) are currently being
examined by the Environmental Code Committee.

The Environmental Protection Agency possessesadange of expertise in nature
conservation and environmental protection. Coudtyiaistrative boards often have
a detailed knowledge which should be utilized inewaights cases.

Many older water rights judgments fail to providkegquate safeguards for
biodiversity. Judgments should be reguladyiewedwith a view to ensuring that
such safeguards are improved. An application favéew of a water rights
judgment going back more than 30 years can be stdzhto the National Judicial
Board for Public Lands and Funds, for example leyEhvironmental Protection
Agency, the National Board of Fisheries, a coumtymistrative board, a
municipality or a fishery conservation area. Otlg National Judicial Board for
Public Lands and Funds, however, can formally tarthe Water Rights Court to
request a review. A wider right to ask for a revigwuld be considered.

The spawning and nursery sites of many fish speei@sd also other organisms --
living in regulated rivers and in reservoirs asatam with hydroelectric schemes are
greatly affected by the disturbance of the hydrimalgegime which such schemes
entall. It is therefore important to minimize ttmepact of regulation, above all by
guaranteeing a minimum rate of flow, acceptablenftbe point of view of
biodiversity. Flow rates vary according to the tiofelay and the time of year, and
the models used to calculate minimum rates shdwiefore be based diological
variables.When a water rights judgment relating to a regdatver is reviewed, the
river environment should be restored in order fegaard biodiversity as far as
possible. It should be feasible to set aside fuodsstore watercourses that have
been cleared for timber floating or other purposiégrted through culverts or
straightened, and to restore lakes whose surfanesteen lowered or which have
been disturbed in other ways.

In southern and central Sweden, many large lakgsl(ake Méalaren) are regulated
for other purposes than electricity generation.HSaghemes have often reduced the
amplitude of water level fluctuations and thus eégd biodiversity, since important
shore environments have been eliminated, invasyoedds, willows and alders has
accelerated, and so on. Reviews of judgments mgl&ti projects of this kind should
also be considered, above all with a viewetoreatingshore habitats. The benefits
of a controlled water regime should be evaluatetiveeighed against the losses of
biodiversity, lower level of nitrogen retentionyasion of rooted vegetation, and
other phenomena which result from it.

ImplementationWays of ensuring greater attention to the envireminand nature
conservation in the processing of applications uatitke Water Act should be studied
by the Environmental Code Committee. The proposidsre should be considered
by that committee.
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Reviews: The Environmental Protection Agency shawaldtinue to cooperate with
the National Judicial Board for Public Lands andid®iand the National Board of
Fisheries to secure a review of old water rightigjuents and to develop methods of
enhancing biodiversity in disturbed rivers. Reviahisuld be coordinated on a
river-by-river basis. The knowledge of county adistimtive boards should be put to
good use. A study should be made of whether it el feasible to examine, with
regard to an entire river, both the scope for imjpmg conditions in developed
stretches of the river and the possibility of egieg and/or improving the efficiency
of existing installations. When new applications eonsidered, zero-flow schemes
(leaving stretches of a river entirely dry) shootit be permitted; and where existing
judgments are reviewed, withdrawal of permissiorettuce river flow to zero
should be considered. Flow rates below the natnigiimum flow of a river should
not be permitted. When reviews are carried oueaesh findings (concerning
modified regulation schemes for river-valley resérs, better geared to nature
conservation) should be taken into account.

Timetable:Should be undertaken in conjunction with the Emwimental Code
Committee's inquiries, up to the entry into forééhe Code. Reviews: In the course
of 1995, proposals submitted to the National JatliBbard for Public Lands and
Funds by county administrative boards should bkt and a number of typical
cases selected and brought before the water iiglitss.

Cost: Reviews: Selecting priority cases will require ecoitments of staff by the
Environmental Protection Agency, the National Boaf#isheries, county
administrative boards etc.

Funding: Reviews: Some of the cost of the studies that lneageeded in cases that
are reviewed can be defrayed by the National Jaiddward and be recovered as
legal costs. It is not clear, however, whetherehtire cost of these studies can be
met in this way. Restoration costs should be mehbycompanies responsible for
regulating the rivers etc. concerned.

* k%

Apart from the actions proposed above, biodiverdityuld be taken into account in
the inquiries and development work in progress eamogenvironmental impact
assessmergndenvironmental quality standardEnvironmental quality standards
are a new concept in Swedish environmental legpsiatnd will presumably be
included in the Environmental Code. It is very imaat to include provision in the
new Code for prescribing such standards in the @frb@logical diversity, too.

5.8.2 Economic instruments

The importance of using economic instruments aridtefnalizingthe cost of
damage to the environment in the activity whichsesit has been underlined in
several political decisions, including tBérategy for Biological DiversityThe latter
points out that existing markets are deficienti@ $ense that they fail to "place a
value on the costs resulting from losses of spexielsecosystems, or on the
potential benefits which genes, species and earsgsinay have for third parties or
future generations'.

When a detrimental impact involves no monetary,dbstre is a tendency to ignore

it, and indeed a clear risk that resources wiliigused. This is also true of
biological diversity and biological resources.dimportant to recognize thatoss
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of biodiversity is to be regarded as an environrakeptoblem-- or as environmental
degradation, if we prefer that expression.

Up to now, economic instruments have mostly beepl@yad in other areas than
those with a close link with biodiversity: e.g. @wmental taxes on specific
substances or pollutants with the aim of redudimagrtuse or levels of emissions.
The development of economic instruments to intézaghe environmental costs
associated with loss of or damage to biodiversitgd yet in its infancy. The
polluter-pays principle, for example -- long acezpat both the national and the
international level in the sphere of pollution aoht- has yet to be applied to any
other form of environmental degradation than eroissifrom more or less stationary
installations. No corresponding principle appliestperson or company responsible
for a loss of biodiversity, for instance; such ksstill involve basically no cost for
those who cause them. This can only be put rigtet bgmbination of legal and
economic instruments.

Several basic difficulties need to be overcomerieoto develop economic
instruments to conserve and ensure the sustainablef biological diversity: (i) It is
difficult to put a price on biodiversity. Presumgloinly certain components and
aspects of diversity can be valued (e.g. the asgared by a certain type of habitat).
Some methods already exist, however, and intefisgsére being made to develop
others. (i) It is often difficult to design insments which work in practicand
achieve their objective. (iii) A third difficultysithe growing significance of
international trade and economic integration. Geiitestruments can only be
introduced in parallel with competitor nations,n@ed to be pursued by Sweden in
the EU (e.g. a carbon dioxide tax).

Actions proposed

To make it possible to introduce economic instrutsiém promote the conservation
and sustainable use of biodiversity, there is a texth for further basic research and
for additional practically oriented studies. Resbds dealt with elsewhere (see 5.7).
It is important to explore thenderlying, societal causes of biodiversity lossed to
developmethods to assess the monetary value of biodiyefsie proposals below
are chiefly concerned with further studies with @renpractical slant, and are
intended to draw attention to important areas fishsstudies.

ACTION 55: Analyse how the decision in principle to eliminateenvironmentally
harmful subsidies has been implemented (here, in laion to biodiversity). It
needs to be made clear that financial support mustot be given to activities
which involve a risk of damage to or loss of biodersity. The need for
amendments or additions to the Government Agencieand Institutes Ordinance
and other regulations should be examined.

Background and reasons for proposahis principle, which originates in the
Brundtland Report, has been endorsed by Parliaamehthe Government in several
different contexts (including Govt. Bill 1991/920,5Annex 1:12).

ImplementationThe principle of sectoral integration should apply. the sector or
agency administering a particular form of suppbdud be responsible for carrying
out the necessary analysis. The Government shtariflyahe basic policy and
commission an overall assessment of how the decisiprinciple has been
implemented. Subsidies that are judged to haverardatal impact on biodiversity
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(or the basic conditions for biodiversity) shoukldbolished as soon as this
assessment has been completed.

Timetable:Should be implemented as soon as possible.

ACTION 56: Examine how different methods of monetary valuatiorof
biodiversity can beapplied in different situationsin order to internalize
environmental costs (in the form of expected damage to/loss of biodiv&ty).

Background and reasons for proposklethods and procedures for assessing the
monetary value of biodiversity make it easier t@finalize the costs entailed by
damage to or losses of diversity. A number of défe valuation methods are
described in the country study (Environmental Rrtid@ AgencyMonitor 14).
Researchers have tested a variety of methods aifispgontexts.

Monetary valuation is an extremely difficult bussselt should be attempted in the
light of both the practical experience gained imeotcountries and the research and
the limited applications reported in Sweden. A nemtf valuations have been
carried out, in the form of studies of willingngéegpay for different species or
natural areas, estimates of the cost of restohagtological functions of wetlands,
for example, and various types of cost-benefitysislof alternative uses of areas.

Implementation and timetabl&he Government should issue specific terms of
reference for a study of this question.

5.8.3 Education and information
General background

Education and information are two important instemts in promoting the
maintenance of biological diversity. Articles 12a18 of the Convention deal
specifically with these areas. Ultimately, the &nto create a greater understanding
(the Convention talks about “awareness') of theomamce of maintaining
biodiversity. Greater knowledge will, it is hopedhange attitudes and values, in turn
resulting in changes in behaviour (on the partathbndividuals and groups of
individuals). To achieve this aim, substantial e§meed to be made in the areas of
information, training and education, drawing on tleenbined specialist knowledge
represented by the various environmental and sdaathorities (and also by other
bodies and individuals).

To create an awareness of the importance of bicgltyeinformation and education
activities need to extend over a period of manygea long-term (10-year) strategy
should be drawn up without delay, but at the same work needs to begin on
shorter-term measures. Given the magnitude ofasle thoreover, every sectoral
authority must shoulder its share of responsibibitythe process from start to finish.

Environmental Protection Agency's strategy
The primary role of the Agency in the area of infiation and education should be to
give a lead and to act as a catalyst, encouragivey dbodies to become involved and

to include biodiversity among their activities. TAgency also has an important part
to play in providing (where possible) material whiin various ways, can support
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and inspire those whose jobs involve disseminatif@gmation and providing
training. Key players and potential partners are:
non-governmental organizations concerned withreand the environment,
adult education associations, especially tho#fe avi emphasis on nature/the
environment,
certain foundations working in the area of naamd the environment;
and also, taking a longer-term view:
non-governmental organizations with an intene$taw resources are used,
and
farmers, forest owners, fishermen and reindetens.

These groups are, in additigerjmary target groupgor information. As far as the
agricultural and forest landscapes are conceraechefrs and landowners -- and their
organizations and adult education bodies -- areraby key partners. With regard to
fauna- and flora-related crime and certain otheasyrthe police and customs
authorities are important partners, e.g. in refatminformation and basic and
in-service training at all levels.

Action proposed

The proposal below briefly summarizes a numberiftérént measures. Some of
them can be implemented immediately, while for cdttee scope for cooperation
with other bodies needs to be clarified first.

ACTION 57: Undertake information activities relating to biological diversity, e.g.:
Produce information material (leaflets, study guies, material for schools
etc.).

Take part in joint projects with other bodies, eg. non-governmental
organizations.

Total cost:Estimated as being of the order of SEK 4 m., rou§EK 3 m. of which
should be in the form of grants to non-governmeottghnizations.

5.9 Action at the local level

This action plan has been drawn up on a natiorgspand primarily from a national
point of view. Much of the day-to-day work of maidirting biodiversity, however,
has to be done at the local level. Local effortsnd a local perspective -- are,
moreover, one of the cornerstonegenda 21As the opening chapters of the
present plan have made clear, objectives need deweoped and action taken at
the regional and local as well as the nationallleve

The action plan drawn up by the National Board otising, Building and Planning
-- which deals in particular with the built envirment, physical planning etc. in
relation to biodiversity -- includes quite a numbéproposals for action at the local
level, e.g. relating to urban green spaces anddhgal environment of the urban
fringe.

This section illustrates what can be done locallpriomote biodiversity by citing

examplegrom three municipalities. These examples shoeldden as just that:
every local authority must of course tackle biodsity issues in the light of its own
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conditions and priorities. The aim in presentingstireports is to give an indication
of the important work being done on a municipali®asd, by making these good
examples more widely known, to inspire further\dgtiat the local level. The
country's municipal authorities, taken togethedaubtedly have the potential to
play a very significant role in nature conservatiothe years to come.

It should be emphasized that, in addition to mym@itauthorities themselves, there
are a number of other important actors at the llezedl. In particular, these include
local farmers and forest owners, reindeer herdedgteeir communities, fishermen
and so on. These people work in areas administ®réide sectoral agencies that
have been involved in preparing action plans ouib&rsity. Other important local
partners may include village and neighbourhood@atons, other voluntary
organizations, schools, workplaces etc., whicht@uehed on briefly in the section
on education and information. Local action mushedessity, evolve at the local
level. We have chosen to focus in this sectiorhenofficial side, i.e. the work of
municipal authorities.

Many municipalities are currently involved in arciéig and important process of
developing local Agenda 21s. Chapter 13\génda 21s specifically devoted to
biological diversity, and in the municipality diorrtélje, a local Agenda 21 initiative
has in fact formed the basis for action in suppbtiiodiversity. In the case of
Kungsor efforts in this area are centred on a municigadiversity action plan,
while in Karlstadthe focal point is a nature conservation prograroareently being
drawn up by the local authority. The reports betoe based on information
supplied by the authorities in question. Other gexamples (from five other
municipalities) are described in detail in "Goodumples 10 -- Nature conservation
in municipal strategic planning' (in Swedish), psibéd jointly by the Board of
Housing, Building and Planning and the EnvironmERtatection Agency.

Example 1: Municipality of Karlstad

In Karlstad, the municipal authority decided sel/gears ago, in 1990, to draw up a
nature conservation programme for its area. It eltospply the following basic
principles and approaches:

The process was to be guided byirgegrated approach to nature conservatid¢in
was considered important to create a common platfor nature conservation
activities in the municipality, with a shared viefkey threats, valuable habitats
etc., common priorities, and a clear division cfpensibilities between different
bodies and individuals (local authority, county auistrative board, county forestry
board, landowners). Of necessity, this meant irmgldifferent departments and
areas of the municipality -- a cross-sectoral apggino

Another important guiding principle wadacus on landscape ecolagyany nature
conservation programmes -- at both county and lee&ls -- have focused on
areas/sites of particular value, while failing ase account of important issues of
landscape ecology (the biological characteristidh® wider countryside, outside
the areas designated as being of particular value).

The programme was also to detion-oriented Action was the key concern, it was to
be clearly defined and devoted a great deal ofiétie. Moreover, in addition to
traditional nature conservation, the programme twancompass outdoor recreation,
parks and green spaces, and to a certain extdatrmlde use of natural resources.
The programme places particular emphasis on thengpace structure of the
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municipality's built-up areas.

It was decided, furthermore, that nature conseswmatias to bguided by objectives.
The aim has been fwoceed from the environmental objectives laid dbown
Parliament and to translate these into objectivadtfie municipality of Karlstadnd
into the action needed to meet the national ohjestwithin the municipality. The
authority decided that Karlstad should seek toe@hthe goals set by Parliament no
later than the year 2020. When the national ohjestwere translated into municipal
goals, they were divided into seven groups, onghia¢h was concerned with the
conservation of biodiversity. The tangible goalsvad at are intended to be clearly
traceable to objectives already adopted; they shiouhddition beelevant, clear (in
terms of areas, percentages, numbers etc.), mealsuaad realistic, and have
defined timetablesI he actions set out in the programme should im lbgrtraceable
to these tangible goals.

Another important basic principle was that the pamgme should bboth a product
and a processstress was laid on the need to develop it furth@in wider support
for it, establish working groups and produce folop/products. The main product
will consist of several reports: a general sec{fmasic principles, prior conditions,
background facts), a programme section (objectsteategies and action), a
biological inventory and a list of threatened spscin addition, several follow-up
products will be compiled: a booklet aimed at hdwades, a course syllabus for adult
education groups, and guidance notes for schoohéa. However, the nature
conservation programme is not intended merely saltén a number of reports and
other publications; equally important at leasoikoiw-up in the shape of seminars,
courses, working groups etc., with the aim of digsating information and gaining
wider support for the programme. An important citmttion to this process will be
made by a consultative group consisting of reprasiees of the local authority, the
Federation of Swedish Farmers, forest owners' azgtans, the forestry company
STORA Skog, the county forestry board and the goadtninistrative board, whose
task will be to follow up the objectives and measuproposed.

The programme adopts a strategy basedatmitat typesand their distribution in the
landscape. The following assumption has been niftte natural distribution of
habitat types in the landscape and the qualityndhiidual habitats are maintained
and consolidated, there should be a good basisdoserving biodiversityT he
authority has decided to focus in the programmeeven habitat types of particular
importance in the municipality:
. The Lake Véanern archipelago

Deciduous forests and ravine forests

Lake-shore meadows

Bogs

Forests on hyperite (olivine norite) substratewmtural forests

Farmland -- pastures
. Aguatic environments
These habitat types are both representative ahthecipality and of particular
importance at a national and county level. The wipal authority -- together with
other bodies -- has a special responsibility forsawving them and for maintaining
their biological components (including threatenpdcies) and functions.

Active measures to conserve biodiversity will cerdn these habitat types. The
approach that has been adopted involves a fochsloitats and in certain cases
groups of species, such as cryptogams requiringflarest continuity, vascular
plants favoured by continuous use of land for grgzor amphibians and reptiles
dependent on shallow, warm pools with no fish falnahe case of habitat types
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and species groups for which landscape-ecologlaahpng is known to be relevant,
a generalized strategy along those lines has beesen. Put simply, such a strategy
involves an active endeavour to conserve and rectba larger-scale natural
structures of the landscape in order to createitiond for biodiversity. Key
concepts here amre areas, transition zon@sdcorridors.

For each habitat type, the programme includes iaitieh, a general description of
its range and component features, and an accoenxisiing problems. In addition, it
sets out objectives for each type, along with ategy for maintaining its biological
and conservation interest. The programme sectida @ith a number of clearly
defined measures, representing the local autr®dontribution to the overall nature
conservation effort. These actions are costed amapgd according to the financial
year in which they are to be implemented.

A few examples of specific objectives and measimdsided in Karlstad's nature
conservation programme are given elsewhere iratttisn plan.

Example 2: Municipality of Kungsor

Biodiversity conservation has been an active cangeKungsor, at the western end
of Lake Méalaren, for many years. Thanks to a sefgmsture management and
restoration projects spanning more than two decadesal of 65 pastures have now
been restored and are appropriately managed. Tdishas also been of far broader
significance, however: it has, for example, enhdrtbe amenity value of the local
environment, helped to conserve ancient monumantsjmproved the

municipality's standing as a tourist destination.

In 1994, work began on a major survey, the resiltghich are to form the basis for
a municipal action plan on biological diversity.ig s intended to be a
cross-sectoral process, to ensure that the rdselisback into the agricultural and
forestry sectors. An additional aim is to creatgeater awareness of biodiversity
among planners and the general public. Study progees are to be developed at a
special resource centre, aimed at primary and skeecgrschools, higher education
establishments, local authority planners, forestere and farmers, voluntary
organizations and the public at large.

With a wide variety of interested parties, the psxcneeds to be properly

coordinated. Kungsor has decided to employ a projanager to act as a

coordinator between, for example, livestock farmiensdowners, voluntary
conservation organizations and the county admatist board.

A major effort began back in the 1970s to rest@styre-land in the municipality
that was becoming overgrown. The aim was to haltgative trend resulting from
the declining need for grazing land and from thenphg of spruce on redundant
pastures. Projects were launched with a focusanAge settlement areas, wooded
pastures with a predominance of warmth-demandicgldeus trees, the large 16th-
century estates, and also forest areas used foingrd_arge parts of these areas are
classed as being of national interest in termsatifine conservation.

Activities in Kungsor have not been confined to testoration projects themselves,
however. The local authority has embarked on adbzsed programme,
encouraging the involvement of many different sectnd parts of the municipality.
This includes arducationainitiative in the form of a "nature school’, aimed
groups both within the municipality (schools, teaxsh local government officials
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etc.) and outside groups (other local authoritiégher education establishments,
planners, tourist organizations etc.). A wide-raggnature study programme has
been drawn up for all preschool units in the myatty, whose children visit a
specific site at different times of year to stutdyplant and animal life. A day nursery
with an ecological emphasis, which grows its owopsrand has a hay meadow, was
opened four years ago.

The municipality's pasture-land sites have alsererd a large volume tdurism
focusing on the natural and cultural landscapeh\piibper planning, the local
authority expects to be able to make use in thesyalzead of the tourist asset which
the area's restored cultural landscape repredeigtseckoning on a good return on
the investments that have been made in restoridgreamaging pastures.

Exhibitions, lectures and nature trails are soméeinformation activitieseing
organized as part of the municipality's overall c@tment to biodiversity. Others
include free coach trips to key sites, with tallgsthe project manager about the
natural and human-influenced environment, and theigation of booklets and other
material.

Another interesting initiative is thesource centrset up by the authority as a base
for outward-oriented activities, in the shape dfirses in which Kungsor intends to
share its 20 years or more of practical nature exmasion experience. The project
manager also provideslviceto farmers, forest owners and the general public.

Other projects with a direct or indirect bearingtbe conservation of biodiversity
include plans for an ecological upper secondargaicim the municipality -- the
"Growing Power' project -- which will, among othtings, focus on avoiding
artificial fertilizers and reducing pesticide use.

Example 3: Municipality of Norrtélje
Biodiversity as part of a local Agenda 21

In Norrtélje, biodiversity is one of the areas aeeby the local Agenda 21 project.
A document setting out the results of this projeititbe presented at the end of
1995, and it will include a chapter on biodiversigscribing visions, objectives,
actions etc. The project team publismanthly newslettereporting on nature
conservation activities etc. in the municipality.the spring of 1995, as a component
part of the Agenda 21 process, public meetingspesial themes were arranged to
coincide with the publication of a series of repattitled "Nature Conservation in
Norrtalje'. Landowners, organizations and the garublic were invited to take
part in discussions on ways of conserving and oeairfig biological diversity.

During the year, there are also plansrfmrd-table talk$etween representatives of
landowners, forestry companies, voluntary orgaiopatand the authorities on
biodiversity conservation in the light 8genda 21

Biodiversity in day nurseries and schools -- andntgnt start

Children and young people are a natural startirigtdor activities in support of
biodiversity. In Norrtélje, day nurseries and sde84 in all) are encouraged to
adopt a natural areén their vicinity. A list of suggestions has beaawn up, but

the final choice depends on the individual estabfisnt's capacity, interest, priorities
and resources. The land surrounding many nursaneschools is owned by the
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local authority, but in certain cases privately edriand is also involved (this has
not caused any problems, however). Sites adoptéaie overgrown pastures, lake-
or sea-shore forest areas, and lakes. They arefarsedture study and
environmental projects, including survey work, mgtup nest boxes and clearing
pastures, and for camps.

Municipal nature conservation plan based on surveys

Since 1989, the municipal authority has carriedasutualbiological surveysthe
results of which are published in the "Nature Coretéon in Norrtélje' report series.
The areas covered have been selected in the figiisiing threats and present gaps
in knowledge, and have included mixed landscapéarofland and lakes, and
mire-rich areas of natural forest. During 1995, tuliél probably be the last of these
surveys are being carried out. The reports desthibg@lant and animal life of the
areas concerned and suggest how they could be staag developed. The
individual reports are intended to have a uniford appealing design and to be
accessible to ordinary readers with an intereatitare. The knowledge produced by
the surveys will naturally also form a basis fog thunicipal nature conservation
planwhich is currently being prepared, and which Wwél presented in 1996. The
data are, in addition, recorded continuously &l&-based natural environment
database

Norrtélje's natural environment database -- storimgfure conservation information

The municipality's GIS-based natural environmenablase has been developed
using the GSD (Geographical Data on Sweden) ves¥bthe red series

(1:250 000) and topographical (1:50 000) maps,ttegevith Mapinfo software. It

is used to store data from the "Nature Conservatidiorrtélje' and other surveys,
field visits, specialist literature etc. At presethie information collected is being
transferred from the red series to the topographicgp. The database is used to
check all notifications of timber felling in the migipality. It is also used on an
ongoing basis in conjunction with dredging perntitsilding permits, local plans and
more in-depth structure plans, and siting studies.

Norrtélje Nature Conservation Fund -- a tangibl®kdor conservation projects

This is a non-profit foundation, set up by the naipal council in 1989. Its aim is to
disseminate information about the natural histdrReslagen (the coastal region in
which Norrtélje is situated), make use of the miblinterest in conservation,
preserve sites and features of particular conservatlue, and manage nature
reserves and nature conservation areas. Its boeldies representatives of
voluntary conservation organizations in the muratitp. The Fund'sinancial
resourcederive from interest on its capital and contribo& from members of the
public, organizations and authorities. The Fundlaasched the following projects:
“Worth seeing in the Roslagen countryside', invajvihe publication of 10 000
copies of a book with the same title; a projegiubup uniformly designed signs to
mark sites of conservation interest; a scheme islwtonsumers “adopt' a calf,
which is then placed for just over a year with mfer or other landowner with
valuable pasture-land that needs to be kept gradede Uppland's otters', including
surveys, information to landowners, and restoragiod protection of habitats;
“Conserve the three-toed woodpecker', involvingeyiwork and action to conserve
habitats; annual nature conservation conferencepecial topics; action to protect
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natural forests, wet forests and rich fens; andagament schemes for the
Linkudden and Marum nature reserves. Most of tipesgects are being run jointly
with other interested parties. Planned activitreduide projects to conserve the
hair-grasKoeleria pyramidatavar. polonicaand the clouded apollo butterfly
(Parnassius mnemosypneehabilitation of injured birds, and nature cemgtion in
schools.

Action proposed

What action is appropriate will depend on the dpeconditions and priorities of
the individual municipality.

A general principle that should guide work in sugid biodiversity at the local
level -- as at the regional and national levels that it should beross-sectoral in
approach In other words, relevant sectors within the migatty (both different
departments of the local authority and bodies datkical government) should be
involved in the process in suitable ways. Keg role played by strategic planniig
relation to land and water use -- and hence bigslitye-- should also be stressed. In
addition, it is important for every municipal authy to acquire sufficient expertise
in the area of biodiversity and nature conservatfosignificant capacity-building
effort is called for (see proposals in the actitangpresented by the National Board
of Housing, Building and Planning). Ultimatelyjstup to each municipal authority
to decide what action to take. Apart from the psgddelow, the section on policy
instruments includes a proposal calling for muratigsponsibilities with regard to
nature conservation and biodiversity to be morartyedefined in nature
conservation legislation.

GENERAL PROPOSAL(58): Municipal authorities should address biodiversity
issues and propose objectives and measures relatittgthem as part of their
local government responsibilities. Appropriate frameworks for this include local
Agenda 21 initiatives, municipal nature conservatin programmes, action
programmes or the equivalent. Biodiversity should Bo be addressed in
strategic planning, as follows:
. produce the necessary basic data (in urban areadata on their structure
of green spaces),
make a declaration of intent in support of the caservation of
biodiversity, and
define ways of safeguarding areas/factors of pacular significance for
the municipality's biodiversity.
Municipal authorities should also redouble their eforts to establish new nature
reserves and nature conservation areas.

5.10 Action at the international level

International cooperation is an important factothie conservation of Sweden's
biological diversity. This section describes prageselating to such cooperation in
the years ahead, with a particular emphasis oadd#&onal measurethat are
required in various international forums. Projeadtgeady in progress are not
described (although it is obviously important ttiety continue and are completed as
planned). Initiatives within HELCOM, OSPARCOM, thdO and similar forums

are dealt with in the section on the marine envirent.
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General priorities

Sweden's overall policy in relation to internatibeavironmental cooperation is
presented, for example, in “The environment -- @ummon responsibility'
(Government paper to Parliament 1994/95:20). TheeGonent views the
conservation of biodiversity ase of four priority areas in Sweden's policy todsr
the EU in the environmental sphe@overnment paper 1994/95:167: “Swedish
environment policy within the European Union -- Hrapes and implementation’).
One of the points made in the latter documentas skveral policy areas of
importance to biodiversity, including agricultunedefisheries, are regulated by the
EU. It also emphasizes that Sweden should makeweiity a high priority in
discussions on forestry.

The task of maintaining biodiversity in Sweden hadear international dimension to
it. On the basis of an overall assessment, ther&mwviental Protection Agency has
decided that its international efforts should foonghe areas @cidification,
eutrophication, climate and ozone issa@simetal emissionslhese priorities tally

by and large with the Agency's analysis of the ictjud different pollutants on
biodiversity (see section 5.4).

Numerous international forums are or could be giificance for Sweden's
biodiversity. They range from nature conservationwentions dealing with species
and habitats to agreements on pollutant emissfooms, the work of various United
Nations bodies and the European Union to bilatewaperation, and so on. In the
area of biodiversity, the Environmental Protecthgency gives general priority to
the work being done within the EU and under certainventions.

[BOX:]

Pr|0r|ty conventions from the viewpoint of action biodiversity:
Convention on Biological Diversity
Convention on the Conservation of Migratory Seeaf Wild Animals
(Bonn Convention)
Convention on International Trade in Endangengects of Wild Fauna and
Flora (CITES)
Convention on the Conservation of European Wédind Natural Habitats
(Bern Convention)
Convention on Wetlands of International Impor&aespecially as Waterfowl
Habitat (Ramsar Convention)
Convention on the Protection of the Marine Envinent of the Baltic Sea
Area (Helsinki Convention/HELCOM)
Convention for the Protection of the Marine Eamiment of the North-East
Atlantic (OSPARCOM)
Convention on Long-Range Transboundary Air Pollu(LRTAP, Geneva
Convention).

[END OF BOX]

In identifying relevant action at the internatiofelel, we have been guided by the
following basic question: What problems relatindbtodiversity in Sweden cannot
be solved by national action (alone), but needettelokled primarily in international
forums? The following are a few examples of sudbfgms:
Pollutants, especially long-range air- and whtamne pollutants, which
primarily affect Sweden's aquatic environments.
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Problems affecting the Baltic Sea (includingisés, pollution, shipping,
land-based activities etc.).

Problems which have to be solved on an internatibasis because of
economic integration and free trade.

Problems relating to habitats outside Swederhiclw Swedish species' (e.g.
migratory birds) spend some part of the year.

Actions proposed

GENERAL PROPOSAL(59): In various international forums relevant to the
conservation of biodiversity, Sweden should seek tmsure that greater
emphasis is placed on an approach based on sectorgegration and

responsibility. This is particularly relevant within the European Union.

Background and reasons for propos8kctoral responsibility has been a cornerstone
of our national environmental policy for many yeé@wseden therefore has a
particularly large fund of experience when it conetackling environmental issues
on the basis of sectoral responsibility and intigna Sectoral integration should be
achieved in all relevant contexts -- especiallyEtueand the Convention on

Biological Diversity (this is emphasized in Artiod€b) of the Convention), but also
forums such as HELCOM, OSPARCOM and LRTAP.

EU cooperation

ACTION 60: Within the European Union, pursue issues with a majr bearing on
biodiversity in Sweden, such as
: acidification,
climate,
a second NQVOC protocol,
a programme for an environmentally sound transpor system in Europe,
early reform of the Common Agricultural Policy (CAP),
the Baltic Sea environment,
scope to control introductions of alien speciesd genetic material on a
national basis in certain cases.

Background and reasons for proposBly and large, the problems of pollution can
only be solved by further action under internatia@greements. A decisive factor in
reducing atmospheric deposition of nitrogen ancceatrations of oxidants, and
hence the threat they pose to biodiversity, istarcamissions across Europe. The
EU is currently working on a strategy on acidifioat

To achieve success in this area, it is necessaydore concerted EU action in the
transport sector and a second,JA@C protocol, based on critical loads. Sweden
should play an active part here, making sure tigetts across its ideas on
environmental quality/health objectives, sectonégration and environmentally
more sustainable transport in Europe. An environalgrsound transport system of
some kind needs to be achieved across Europe.eXlithate issue, too, Sweden
should be giving a lead within the EU.

Sweden's agricultural policy now forms an integrait of the Common Agricultural

Policy (CAP) of the European Union. Any changeswigh to see in this area will
have to be pursued largely through the EU. The @Ad¢uld be reformed in such a
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way as to minimize any detrimental effects on biedsity and create a good basis
for maintaining biodiversity. Advice on the direati of these reforms should be
drawn up by the Swedish Board of Agriculture, ireliwith its sectoral responsibility
(to pursue “sustainable agriculture in the yearotoe'). Sweden should, for
example, seek a transfer of resources from proatucélated agricultural support to
the EU's conservation-oriented funds (e.g. the LiEument).

The Baltic -- the world's largest brackish-wates seis an almost unique ecosystem,
even at the global level. The states in its dranaasin have a common
responsibility for the environment of this sea ateaddition to the work in

progress within HELCOM, Sweden should promote greefforts relating to the
Baltic environment within the EU. Key problem aréasn the angle of biodiversity
include inputs of nitrogen compounds, toxic orggrodutants, oil and chemicals,
the situation of the porpoise and of wild salmopylations, and littoral habitats.

The problems associated with introductions of atipecies and genetic material are
discussed in section 5.3.

ACTION 61: Fulfil the undertakings under the Birds and Habitats Directives
which Sweden entered into on joining the European klon.

Background and reasons for propos@he EC has adopted two Council Directives
in the area of nature conservation: on the congiervaf wild birds (the Birds
Directive) and on the conservation of natural hetbiaind of wild flora and fauna
(the Habitats Directive). These directives invoreobligation to protect both
species and habitats, in a certain manner anddiogoto a given timetable. They
are binding on member states, and Sweden has todaitsenational legislation to
meet their requirements. The two directives offarsiderable scope for nature
conservation work in Sweden in the years ahead.

The Government paper on Swedish environment politiye EU stresses that
Sweden should be actively involved in shaping thé@W's nature conservation
policy, e.g. with regard to the creation of a Ewap network of special areas of
conservation and special protection areas -- N&0&®. Sweden should seek to
ensure that the directives are “fully complied viajhthe member states. It is
therefore important that they are implemented Ihidy Sweden, too.'

ImplementationThe Environmental Protection Agency (informatiovda
coordination), in collaboration with all county athistrative boards. Proposals to
protect specific areas have to be approved by thee(Bment.

Timetable:Implementation began in June 1995 and the firasplis expected to be
completed in 1996 or 1997, depending on when agegatnare reached with the EU.
In the second phase (1998-2004), county adminigtrabards will introduce
protection for the areas identified.

Estimated costtntroducing the necessary protection for the aceaserned: to
implement the Habitats and Birds Directives, theoteces allocated to site
safeguard (Environmental Protection Agency's invesits allocation) will need to
be increased. However, the basic data neededitoa¢stthe costs involved are not
available at present. The Agency will return tethilestion when more is known
about how many and which areas need to be protestadesult of the directives.

Funding: The Environmental Protection Agency's investmatitsation. In view of
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the high priority of this work, and the limited @scale, there is a case for making
special funds available.

Other international cooperation

ACTION 62: Under the Convention on Long-Range Transboundary AiPollution
(LRTAP), Sweden should above all seek to reduce essions of nitrogen oxides
(through a new international agreement). We shoul@lso pursue further
reductions of sulphur and VOC emissions and work fothe adoption of
international agreements regulating emissions of amonia, certain
hydrocarbons (persistent organic pollutants), andite heavy metals mercury,
cadmium and lead.

Background and reasons for propos@i all the different air pollutants, nitrogen
oxides have the most significant detrimental imgacSweden's biodiversity.
85-90 % of total nitrogen oxide deposition in Swedeiginates in other countries.
Existing international agreements on nitrogen oxidave only achieved a marginal
reduction of emissions across Europe. Europeansemisof volatile organic
compounds (VOCSs), sulphur, certain hydrocarbonsdR$@nd the heavy metals
mercury, cadmium and lead have all decreased rharethose of nitrogen oxides,
and also more than emissions of ammonia. Emisgibtigse pollutants in other
countries cause a good deal of damage to Swededisdrsity. From a Swedish
vantage point, it is particularly important to reéuair pollutant emissions in Poland,
Germany, the Netherlands, the United Kingdom andnizk.

ImplementationThe main bodies responsible for activities relatmghe
Convention on Long-Range Transboundary Air Pollutioe the Ministry of the
Environment and the Environmental Protection Agency

Timetable:Sweden should seek to ensure that a new, effeéatiemational
agreement on nitrogen oxides comes into force @yéar 2000. To achieve this
aim, negotiations on the agreement must be conglbge 998.

Estimated cost and fundin@he cost is expected to be met out of annual alions
for activities relating to international air poliom.

ACTION 63: Continue to pursue biodiversity issues (and promotan approach
entailing greater sectoral integration) within HELCOM, OSPARCOM,
MARPOL and other forums.

Background and reasons for propos#fithin HELCOM, nature conservation issues
are the responsibility of the Working Group on NatConservation and

Biodiversity (EC NATURE), which has existed for seal years. Important projects
currently in progress include Red Lists of habifatsastal and marine); Red Lists of
threatened species (coastal and marine); protecesss; and the wild salmon stocks
of the Baltic. As far as marine reserves are corezbra great deal of work has been
done over a period of several years. A numbereds@have already been designated
as reserves, of which Sweden has contributed ¥8cémmendation has also been
adopted calling on governments to identify stresobietheir coasts which are of
particular conservation interest. Guidelines haserbdrawn up on the selection of
marine and coastal areas. EC NATURE is currentiypibing a list of open
sea/offshore marine areas. One aim of this workesarves is to secure the
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designation of the Baltic Sea as a Special Are@utitc MARPOL Convention and
thus give it special protected status. Effortshie énd should continue and be
intensified.

Corresponding nature conservation activities welyjim within OSPARCOM in the
autumn of 1995, through its Working Group on Impamt the Marine Environment
(IMPACT). A preliminary assessment suggests thaigttoup's main areas of
concern should be fisheries and their environmezifatts; the health of marine
ecosystems; and impacts on habitats. This work,sfoauld continue, with Sweden
giving a lead.

* k%

International regional cooperation also has an ntamb part to play, cooperation in
the Barents Euro-Arctic region being a case infpoin

Nordic cooperation

A range of projects of varying degrees of relevaiocthe conservation of
biodiversity are in progress under the auspiceh@Nordic Council of Ministers.
Below, we outline just one project directly linkexthe implementation of the
Convention. Obviously, other relevant projects s$ti@lso be completed.

ACTION 64: In the framework of Nordic environmental cooperation, continue
and complete the project "Nordic implementation othe Convention on
Biological Diversity'.

Background and reasons for proposalcontinuous exchange of experience and
knowledge between the Nordic countries in conjumctiith their implementation of
the Convention is of very great importance tola tountries. This is particularly
true with regard to their efforts to develop seatamtegration and responsibility,
especially in primary sectors and in the area ofirg and infrastructure. By
international standards, the Nordic countries lrasee considerable progress
towards sectoral integration, and their combingaeeience will be of value to other
countries. This project can be described primardya network between key
individuals in the Nordic region.

ImplementationThe project, which is headed by Finland, involatshe Nordic
countries, together with Estonia. Sweden is paditng through the Environmental
Protection Agency and, to a certain extent, theviaait sectoral authorities (Boards
of Forestry, Agriculture, and Housing, Building aRthnning).

Timetable:The project is initially intended to run until 1®9vhen a report will be
published. At that stage, the results will be eatdd and a decision taken as to
whether to continue.

Estimated costA budget of SEK 200 000 has been agreed.
Funding: This project, like other environmental projectevant to the Convention
on Biological Diversity, is being funded in therfrawork of environmental

cooperation under the Nordic Council of Ministensl daence through the budget of
the Committee of Senior Officials for Environmentdfairs.
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5.11 Costs and funding

When a loss of biological diversity does not eradinancial cost, there is a
tendency not to take it into account, and a datiggrcomponents of biodiversity
will be misused. It is therefore important to recizg that such losses are an
environmental problem and that the costs invohrezli&l as far as possible be
internalized in the activities which cause themistixg economic systems have not
managed to attach meaningful values to the potdgizefits of genes, species and
ecosystems for present or future generations.

Internalizing the costs associated with conserbigliversity is often quite a
different matter from internalizing costs in theaof pollution control, for example.
In the case of industrial emissions or remediatiboontaminated land, for instance,
there are often more or less clear links with dfgesectors and industries. Losses of
biodiversity are commonly caused by ttwmbined impaadf a wide range of
activities, often taking place in a variety of sest As a rule it is difficult to
distinguish the respective roles -- and where galéthe financial responsibilities --
of individual sectors or industries.

The principal costs involved in achieving a socighich maintains biodiversity in
the long term will arise in those sectors in whitlanges and adjustments to
methods and practices are required. That is toisgyjmary sectors (farming,
forestry etc.), as well as in sectors such as pramsenergy and manufacturing. In
keeping with the principle of sectoral responsipiéind integration, the majority of
these costs should be borne by the sectors conterhes is true, for example, of
the cost of introducing environmentally more séwsipractices in the different
primary sectors.

Within the scope of this action plan, it has noteossible to estimate the costs
built into specific sectors in this way. They agetmf the price that has to be paid
for sustainable development. To a large extent sosts are already being incurred
as a result of rules requiring care of the envirentin connection with various
operations in farming, forestry etc. It has notrbpessible, either, to carry out a
comprehensive analysis of how the action needeckiatain biodiversity should be
paid for. Below, however, we discuss in generahtethe fundamental principles
that should apply and the funding options that brayvailable.

How should the necessary action be paid for?

A basic point of departure when it comes to finagdhe measures that are needed
to maintain biodiversity is that -- as far as pbksi- they should be paid for by
whoever has caused the damage, in line with tHatpolpays principle (PPP).

This principle was first formulated by the OECD1i@72, as one of its "Guiding
Principles Concerning the International Economipés of Environmental
Policies'. In 1975 the Council of the European Camities adopted a
recommendation on PPP, based essentially on theD@E&uiding Principles. When
the Single European Act was adopted in 1993, itaeexdirmed in Article 130r of
the Treaty of Rome that the principle that “thdyiel should pay' was to apply
within the Community.

Both the EU and the OECD, however, considerecagoaable to make exceptions
from this principle in the following areas:
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protection of habitats,

reclamation of land where it can no longer batdisthed who caused it to be
contaminated,

expenditure that can be regarded as complemewt&yP, e.g. support for
the development of public transport,

initiatives at the international level to provigiants that may be justified by
common interests and reasons of efficiency andiaoty.

In view of this, it seems reasonable not to tranfe polluter-pays principle directly
to the area of biodiversity. A report entitled "Nat conservation and the primary
sectors' (in Swedish; Ds 1991:87) also concludassttte principle that the polluter
or the user should pay cannot be directly applbegpes of environmental impact
primarily associated with such uses of land or r@ttesources as may conflict with
nature conservation interests, unless pollutioainfsoil or water is involved.

A report from the Environmental Advisory CounchBiological diversity in Sweden

-- how do we discharge our responsibility?' (in 8isk; 1992:3), includes a
discussion of sectoral responsibility, in particutee principles governing who
should pay for nature conservation in primary secémd how those principles
should be applied in practice. Sectoral resporitsilid essentially a matter of a
sector's responsibility to do what it can to makeactivities ecologically more
sustainable, with a view to achieving the environtakobjectives that have been set.

There are several advantages in seeking to placknémcial burdeicollectivelyon

the sectors considered to have caused a givenofdsgdiversity. One is that it is
then not as important in unclear cases to seedieil determination of liability in

the specific case concerned. It is possible toepless emphasis on the polluter-pays
principle, while not abandoning it as a fundameptaiciple, and to introduce a sort
of “collective/vicarious PPP'. In addition, if imtuals are not singled out as solely
responsible for a loss of biodiversity, there mayalgreater willingness on the part
of the sectors concerned to pay for action onrat joasis.

Funding action in the agricultural and forest landsapes

There are various possible ways of paying for adtiomaintain biodiversity. It has
not been possible in the process of preparinggittion plan to elaborate and put
forward detailed and comprehensive funding progo$¢low, we merely draw
attention to a number of questions which shoulddiesidered as a basis for future
proposals on finance. Our discussion centres otypes of detrimental impact that
are chiefly associated with land use in the agiical and forestry sectors.

Agricultural sector

Since 1994, Sweden's agriculture policy has foraredhtegral part of the Common
Agricultural Policy (CAP) of the European Union. yYchanges in this policy will
therefore have to be pursued largely through theTElbring about a process of
change, attention needs to be drawn to severads§ior one thing, a study should
be made of how the EU's production-related agticaltsupport arrangements affect
biodiversity, whether they result in a depletiorbafdiversity and, if so, how they
could be changed. Another question to be examméalwhat extent EU agricultural
support could be developed so as more activelydmpte and finance practices
better geared to biodiversity. In this context, 8 should seek to ensure a gradual
transfer of resources to the EU's conservatiomtegginstruments.
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Other issues that need to be highlighted are whétleerevenue from different
taxes/levies aimed at the farming sector (e.gelewn chemical fertilizers) should be
used to a greater extent than at present to papdasures to maintain the
biodiversity of the agricultural landscape.

Forestry sector

In forestry -- as in agriculture and other sectergature conservation should
primarily be promoted by ensuring that those wagkimthe sector pay due attention
to the natural environment on a day-to-day basisddition, however, the forestry
sector should contribute to the funding of anytfartaction needed to conserve
biodiversity.

In this context, it is important for a policy deicis to be made on priorities and aims
in this area, a decision which must in turn takeoaat of both the value of
protection of biodiversity and the costs whichritagls.

There are various ways of financing measures ipaumpf biodiversity within the
forest sector. The Government has announced thmeitds to ask the
Environmental Advisory Council to look into a pdssi nature conservation levy on
forestry.

* k%

The ideas discussed above should be seen pursliggsstions regarding possible
ways of paying for the conservation of biodiversltyis important to make a closer
study of this question, as a basis for recommeodan funding arrangements.

Estimated costs

As far as more general action under central govemrauspices is concerned, such
as research, survey work and environmental mongour basic approach here is
that the costs should for the time being be mebbtax revenue. Some of the costs
involved are expected to be able to be met frorstiej allocations, but in certain
cases present funding levels will need to be iregéaThe preliminary estimates
given below relate solely to the proposals incluthethe present action plan.

[BOX:]
SEK m.

Inventory of lakes and watercourses 26
Extended programme of
environmental monitoring 27 + 16/year (excl. CORIN&d Cover)

Extended programme of research etc. 30
Information and education 4

Other actions proposed

(as in summary) 20

Total 107 + 16/year

[END OF BOX]
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The proposed expansion of environmental monitowitigrequire a certain increase

in resources. The possibility of finding some of tiecessary funding by reordering
priorities should be considered (see section 5.4 )extended programme of
research on biodiversity can only be achieveddfftmding agencies concerned
generally give higher priority to biodiversity-réda research than they have done up
to now. MISTRA and the EU are also relevant herpassible sources of additional
funding. The cost of implementing the Habitats Diree, including Sweden's
contribution to Natura 2000, is not included in flgeires presented above; it will
only be possible to estimate it when further da¢éazvailable (see proposal in
section 5.10).
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Annex 1

Glossary

This glossary explains and defines a number oftéeys and concepts relating to
biodiversity. Several of the definitions are basatirely on those set out in the
Convention on Biological Diversity (Article 2), whiothers reflect the terminology
used by the Swedish Environmental Protection Agembg glossary also explains a
number of abbreviations used in the action plan.

Action objectiveExpresses the result (e.g. a given protected arparticular state

of management of a pasture, a certain reductienlphur emissions) which a set of
measures are intended to achieve within a giveioger time. Action objectives
relating to the Environmental Protection Agencpbkese of responsibility are
proposed by the Agency and adopted either at tligcpblevel or by the relevant
authorities. As with other goals, it should be [lussto assess progress towards
meeting action objectives, which means that theykhbe formulated in
unambiguous and measurable terms. They should sleaytribute to the attainment
of environmental quality objectives.

Agenda 21Global action programme for environmental pratecand development
in the 21st century, adopted at the United Natidosference on Environment and
Development (UNCED) in Rio de Janeiro in 1992. Phegramme is framed in
terms of recommendations and is not legally bindindhe countries concerned.
One of its fundamental ideas is that further actieads to be taken at the local level
in every country.

Animal communityA grouping of animal species found living togethe
AnthropogenicAffected, created or caused by human beings.

AvermectinsActive ingredients of deworming agents. Have bieeimd to have
toxic effects on many insect species that liveviedtock manure.

BAT Best Available Technology.

Biological diversity (biodiversity)The variability among living organisms from all
sources includingnter alia, terrestrial, marine and other aguatic ecosystamisthe
ecological complexes of which they are part; thidudes diversity within species,
between species and of ecosystéassdefined in the Convention on Biological
Diversity). Species diversity or species richness (see beatojut one aspect of
biodiversity.

Biological resourcesincludes genetic resources, organisms or pagtsedff
populations, or any other biotic component of estesys with actual or potential
use or value for humanifias defined in the Convention on Biological Divissi

Boreal The phytogeographical region encompassing thdréuand cold temperate
areas of the northern hemisphere.

CAP Common Agricultural Policy of the European Union.
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Care-demanding specieSee "Red-listed species'.

CORINE Community-wide Coordination of Information on tBavironment in
Europe (EU/EEA).

Database A collection of data meeting certain requirementerms of accessibility,
an organized structure, security etc. (Swedish @wwent Official Reports (SOU)
1990:71).

Data flow Sequence of steps in the transfer of data fronceao user.
DBN "Databas Natur' (Natural Environment Databass) 6.2).

EcosystemA dynamic complex of plant, animal and micro-arigan communities
and their non-living environment interacting asiactional unit(as defined in the
Convention on Biological Diversity)

EIA Environmental impact assessment. In Sweden, pomg®n EIA are set out in
the Natural Resources Act and Ordinance, for exampl

Endangered specieSee "Red-listed species'.

Endemic specied\ species that is restricted to a particular gaplical area, e.g. a
country or island.

Environmental quality objectiv&Expresses the environmental quality to be ackieve
by a given point in time. The expression “environtakquality' means a state of the
environment described in terms of, for exampleglewf pollutants (chemical and/or
physical conditions) or the existence of viable ydafions of species. Environmental
quality objectives often express desiradesic conditiondor biological diversity.
These objectives must be formulated in such a halyit is possible to assess
progress towards achieving them. Environmentalityuabjectives need to be
translated into action objectives, which will inuguide environmental protection
efforts.

Eutrophication Over-enrichment of an aquatic ecosystem causeacbgased inputs
or availability of plant nutrients, especially witren and phosphorus.

Ex situ conservatioriThe conservation of components of biological dsitg outside
their natural habitat&s defined in the Convention on Biological Divsi

Genetic variation The genetic variation of a species is the suth®tombinations
of genes which occur in that species. This vanaigoreflectednter alia in the
natural occurrence of subspecies, races and exiatid in physiological adaptation
within a species to varying geographical or ecaabconditions.

GIS Geographical information system(s).

GMO Genetically modified organism.

Habitat Strictly, the place or type of site where an aiga or population naturally
occurs(as defined in the Convention on Biological Divsfksiln other words, the
living place of a plant or animal species, or morecisely its living place during

part of its life cycle. "The environment as pereeiby the individual species.' The
term is often used in a wider sense, however,fer te major assemblages of plants

Error! Unknown switch araument.



and animals found together, and the environmewhich they occur. This sense is
very close to that of ecosystem (see above).

HELCOM The Helsinki Commission. Executive body for thel$ihki Convention
(the Convention on the Protection of the Marine iEmment of the Baltic Sea
Area). Made up of representatives of the Baltic Sates.

IMO International Maritime Organization. UN speciafizagency responsible for
maritime safety and marine environment issues. é¢igbecision-making body in
relation to MARPOL (see below).

Indicator Something which we measure, and which we hopg@aw represents the
thing we wish to measure (when what we actuallytwameasure cannot be
measured directly, or would be too expensive dicdilt to measure directly). A
variable may be an indicator, but it need not beay instead be a precise
measurementndicator speciesre thus species which act as indicators.

In situ conservationThe conservation of ecosystems and natural halzted the
maintenance and recovery of viable populationpetes in their natural
surroundings and, in the case of domesticated|tvated species, in the
surroundings where they have developed their disé@ propertiegas defined in
the Convention on Biological Diversity)

Invertebrate An animal without a backbone or spinal column.

IUCN World Conservation Union (formerly the Internaidd Union for
Conservation of Nature and Natural Resources).

Load objectiveExpresses the maximum input of a pollutant omtia&imum

physical disturbance that can be accepted if ovenaironmental objectives and
quality objectives are to be achieved. Quantitatiitcal loads or levels of
disturbance are calculated by researchers, angdedbjectives are proposed by the
Environmental Protection Agency or by the Governttigarliament. Values may be
stated in terms of the total load or the load pet of time. Load objectives relevant
to biodiversity often relate to pollutants. For eyde: Atmospheric deposition of
sulphur and nitrogen in southern Sweden shouléxoeed 300 kg S/khyr and 500
kg N/kn? yr.

LRTAP UN ECE Convention on Long-Range TransboundaryPaitution. Signed
by most countries of Europe, together with the ebhitates and Canada.

Management-dependent habitat typesnt and animal communities and habitat
types which are dependent on appropriate long-teamagement.

MARPOL International Convention for the Prevention oflit@@n from Ships.
Global convention drawn up by the IMO (see abovagre is a link between
MARPOL and the Helsinki Convention (see HELCOM).

MISTRA Swedish Foundation for Strategic Environmentadeech.

NOLA Nature Conservation Measures in the Agricultueaidscape. An earlier
scheme for the purchase of environmental servisds.be phased into the EU
Agri-Environment Programme.

NUTEK Swedish National Board for Industrial and TechhRevelopment.
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Oligotrophic Poor in nutrients (nitrogen, phosphorus).

OSPARCOMOslo-Paris Commission. Executive body for the vemtion for the
Protection of the Marine Environment of the NortasEAtlantic, which deals with
marine pollution, particularly from land-based sms, dumping and offshore
activities.

Plant communityA grouping of plant species found living together

POPs Persistent organic pollutants. Includes toxicrbgdrbons which degrade very
slowly in the environment, e.g. PCBs and DDT.

Population Total number of individuals of a species occupgyandefined
geographical area.

PPP The polluter-pays principle.

Productive forest land~orest land which on average yields at leasthlcometre of
timber per hectare per year when managed usingaidomestry methods (Swedish
definition).

Rare speciesSee "Red-listed species'.

Red-listed specieSweden's Red Lists (Red Data Books) use thevioitp
classification system:

Category Definition

0 Extinct Species (taxon) that has disappearad the country or
is regarded as having disappeared as a reproducing
population since 1850.

1 Endangered Species (taxon) in danger of disapmefrom the
country as a reproducing population in the neaméuif
the threats to it are not eliminated without delay.

2 Vulnerable Species (taxon) whose survival endbuntry is not assured in
the long term. Includes, among others, species
exhibiting a serious decline in numbers or geogicghh
range and which could possibly soon move into the
Endangered category.

3 Rare Species (taxon) which is not at predassed as
endangered or vulnerable, but which is nevertheless
risk because its total population in the countrgrisll
or has a range which is either geographically very
restricted or thinly scattered.

4 Care-demanding Species (taxon) not belongimgtegories 1-3, but
nevertheless requiring attention to its specifiedse

Species densitypegree of concentration of the species in a conitmuA practical

index of how densely or sparsely the species docarcommunity. Species density
is determined on the basis of a species/area @nalys
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Species richnes¥he number of species (taxa) in a given area’(larparish, a
continent etc.). Species richness is a measurveifsity in the sense of the number
of species (taxa) per unit area.

STRAM Regional environmental strategy, drawn up atthety level. Key
elements in the process: environmental analysisi@mmental problems,
environmental objectives, action programmes.

Sustainable useThe use of components of biological diversitgiway and at a rate
that does not lead to the long-term decline ofdgaal diversity, thereby
maintaining its potential to meet the needs andtatspns of present and future
generationgas defined in the Convention on Biological DivefsiSustainable use
involves other dimensions besides the maintenahb®diversity.

Taxon (plural taxa) Group of organisms of any rank, e.g. subspesjgsies, genus,
family, phylum etc.

TaxonomyArea of systematics that is concerned with pples and procedures for
classifying and naming species.

Threatened specieé species whose long-term survival in viable dapans is not
assured. Threatened species thus consist of spesigsed to the Endangered and
Vulnerable categories. Species in the Extinct aategre usually also included
among threatened species. See "Red-listed species'.

UN ECE The United Nations Economic Commission for Eurdperesponsibilities
include environmental issues.

Unproductive forest land~orest land which on average yields less thamblcc
metre of timber per hectare per year when managied mormal forestry methods
(Swedish definition).

Variables A general term for the phenomena which we intentheasure/determine
the value of. Refers both to the phenomena thangeaded to be measured and the
objects used to measure them (as defined in thedtmuental Protection Agency's
"Handbook on environmental monitoring’). See aladicators'.

Viable populationA viable population of a species exists whentthal number of
individuals, or the number of individual populat#localities, is sufficiently large to
avoid the genetic variation/development of the gsebeing eliminated because
genetic exchange between individuals and populgi®no longer possible.

VOCs Volatile organic compounds.

Vulnerable speciesSee "Red-listed species'.

Wetland A wetland is an area of land where, for a large pf the year, there is
water just below, at or just above the ground serfar an area of water covered by
vegetation. A practical definition can be basedhentype of vegetation present: a
wetland has over 50 % water-demanding vegetatiefinjtion used for the
Environmental Protection Agency's Wetlands Inveyjtor

WWF World Wide Fund for Nature.
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Annex 2

Members of the Coordinating Group:

Rune Frisén, Environmental Protection Agency (Ghair)
Jan Terstad, Environmental Protection Agency (Sanre

Bo Wallin, Board of Forestry

Johan Wester, Board of Forestry

Jan Gustafsson, Board of Agriculture

Marten Aronsson, Board of Agriculture

Karl-Erik Berntsson, Board of Fisheries

Ingemar Olsson, Board of Fisheries

Urban Emanuelsson, Board of Housing, Building atechifing
Robert Johannesson, Board of Housing, BuildingRladning
Torbjérn Ebenhard, Museum of Natural History, Stoulkn
Stig Blixt, Nordic Gene Bank

Torleif Ingelég, Swedish Threatened Species Unit

Environmental Protection Agency staff responsibtecbntact with sectoral
agencies:

Stig Ohlsson Contact with Board of Forestry

Goran Boberg (until

March 1995) Contact with Board of Agriculture

Ebbe Adolfsson Contact with Board of Housing, Buif and Planning
Lars Thorell Contact with Board of Fisheries

Environmental Protection Agency's Project Steefgrgup:

Mats Olsson (Chairman)

Rune Frisén

Olle Aslander

UIf Weinberg

Eva Olundh

Eva Thornelof

Christer Borgh (until 1 July 1995)

Torsten Larsson (from 1 July 1995)

Jan Terstad (Project Manager and Secretary)

Outside suppliers of background material commissibby Environmental
Protection Agency:

Magnus Bergstrom: Biodiversity action in Norrtalje

Bengt Cedrenius: Information and education

UIf Gardenforset al. (Threatened Species Unit): Draft system to idgmgifority
species conservation measures (commissioned ihemobntext)

Thomas Hallingbackt al. (Threatened Species Unit): Analysis of measurese
to conserve red-listed species
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Pekka Hedin: Biodiversity action in Kungsor
Gabriel Michanek (Uppsala University): Legal instrents

Roland von Bothmer (Swedish University of AgricuilSciences): Introduction of
alien plant species and genetic material

Hans Wennerholm: Biodiversity action in Karlstad

Authors of draft texts (within Environmental Prdten Agency):

Ebbe Adolfsson Assessment of Board of Housingldihg and
Planning's action plan

Sonja Arnell Information and education

Lena Berg Environmental monitoring

Anders Berntell Monitoring: lakes, rivers and atres

Per Bjurholm Species and genetic variation

Tor Borinder Pollution

Inger Brinkman Lakes, rivers and streams

Yngve Brodin Pollution, international cooperation

Anne Dahl Economic instruments

Urban Ekstam Old meadows and pastures (manuscript)

Sune Eriksson International cooperation

Sverker Evans Monitoring: marine environment

Marianne Gransberg Species and genetic variation

Kjell Grip Marine environment

Gurli Grénquist Marine environment

Jannica Haggbom Data management

Linda Hedlund Environmental monitoring

Cathy Hill Marine environment, assessment of BazrFisheries'
action plan

Jan Hojer Species and genetic variation

Ola Inghe Monitoring: agricultural landscape

Christina Lindahl  Agricultural landscape, assesgméBoard of Agriculture's
action plan

Lars Lindau Pollution

Rolf Léfgren Forest landscape

Michael Lofroth Species and genetic variation

Jenny Lonnstad Wetlands

Katrin Mehr Legal instruments

Ingegerd Michel Pollution

Manuela Notter Environmental indices

Stig Ohlsson Forest landscape

Gosta Stenbeck Research

Torbjérn Svenson  Liming

Lars Thorell Assessment of Board of Fisheriesbagblan

Inger Vilborg Sub-editing

Per Wallsten Mountain landscape

Lars Westermark Action to reduce pollution

Anders Wetterin Hunting

Elisabeth Wickstrom Costs and funding

Gunnar Zettersten  Tourism and recreation
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In addition to the above, many individuals withimdaoutside the Environmental
Protection Agency made valuable comments and stiggess work on this action
plan progressed. Their contributions are gratefatignowledged.
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[BAKSIDESTEXT]

REPORT ????

Action Plan on Biological Diversity

Sweden has signed the UN Convention on Biologida¢i3ity. What steps does it
now need to take to honour the undertakings whiahéntails?

This action plan proposes a wide range of objestarel measures to promote the
conservation of biodiversity. It takes a broad aggh and covers many different
fields, including the protection and managemerarefis of particular value, action
to reduce pollution, measures at the species apdlation levels, research,
environmental monitoring, and legislative, econoamd other policy instruments.

The plan -- which has been prepared at the regdi¢ise Swedish Government --
also gives a brief background to the Conventiotijrs the GovernmentStrategy
for Biological Diversityand summarizes the main threats to biodiversiSvieden.
It also looks at some basic assumptions and pieipVhy conserve biodiversity?
What has Sweden undertaken to do? What principlesld guide the conservation
and sustainable use of biodiversity?

It is important that sectors which use biologi@daurces in various ways are
involved in seeking to achieve the objectives ef @onvention. At the Government's
request, therefore, sectoral action plans havetssa drawn up by the National
Board of Housing, Building and Planning (physicirming, the built environment
and infrastructure), the National Board of Fishe(igsheries and aquaculture), the
Swedish Board of Agriculture (agriculture, horticue and reindeer herding) and the
National Board of Forestry (forestry). These plhage been submitted to the
Government separately. The five plans are compleangand should be read in
parallel.

The current state of biodiversity in Sweden, araftittors influencing it, were
described in detail iBiological Diversity in Sweden -- A Country Sty&yvedish
Environmental Protection Agencylonitor 14, 1994). The action plans now being
published can be regarded as the second stage prabess of implementing the
Convention in Sweden.

ISBN 91-620-4567-9
ISSN 0282-7298
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Preface to the English edition

The Swedish Environmental Protection Agency preskiis action plan on
biodiversity to the Government of Sweden in Decemil®95. As part of its
assignment, the Agency was also asked to produteatlish an English version of
the plan.

The action plan is being published in English prifgawith a view to making
Sweden's efforts to implement the Convention ordgjical Diversity better known
outside the country's borders. Along with the feeictoral action plans (see main
preface), it can be seen as an illustration of whatbe done in this area and,
perhaps, provide ideas and inspiration for oth&nsextract from the Government's
Strategy for Biological Diversitgnd the country studgiological Diversity in
Swederhave already been published in English. Strategy proposed by the
Government and approved by Parliament, sets outi&we& national policy on
biodiversity. Read together, these documents giyeaa overall picture of the
national implementation process in Sweden.

Apart from a few minor adjustments and correctighis, English edition is a
straightforward translation of the Swedish actitanpnd has not been reworked
with the foreign reader in mind. A summary of theasures proposed will be found
at the beginning of chapter 5.

Sectoral responsibility and sectoral integratios legy elements of Sweden's
environment policy. This means that important sestas well as institutions and
other bodies and individuals, must of necessitiniselved in the task of
safeguarding biodiversity. The objectives and messsproposed in the present
action plan are obviously geared specifically ® $ituation in Sweden. The
Environmental Protection Agency would, though, likedraw particular attention to
two of the aims that have guided its work on thenpto develop measurable
objectives, against which progress can be monitaed to propose action which is
tangible and practicable.

Swedish Environmental Protection Agency

Stockholm, March 1996
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