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The results of the evaluation of the Finnish National Biodiversity Action Plan 1997–2005 indicate clear 
changes towards better consideration of biodiversity in the routines and policies of many sectors of the 
administration and economy. There are many indications that actors across society have recognized the need 
to safeguard biodiversity and have begun to adjust their practices accordingly. Several concrete measures 
have been undertaken in forests, agricultural habitats and in other habitats significantly affected by human 
activities. Biodiversity research has expanded significantly and the knowledge of Finland’s biological 
diversity has increased. In general, the Action Plan has supported public discussion of the need to safeguard 
biodiversity and this discussion has resulted in more positive attitudes towards nature conservation.

So far, however, the implemented measures have not been sufficiently numerous or efficient to stop 
the depletion of original biological diversity. Many habitats remain far from their original state. More 
species will become endangered in the immediate future unless more effective and far-reaching measures 
are taken. The objective of the EU to halt the decline of biodiversity by 2010 will not be achieved given 
the current development. Although the deterioration in biodiversity may have slowed down in several 
cases, many economic activities continue to have a negative impact on biodiversity. The scale of these 
activities is normally greater than that of the measures taken to manage and restore biodiversity.

The evaluation focused on detecting changes in the administration of key sectors, analysing the 
recent development of biodiversity and observing interlinkages between these two. The analysis of 
administrative measures was based on interviews and on examining policy documents, reports and other 
relevant literature. The analysis covered changes in the administration of nature conservation, forestry, 
agriculture, land use and regional and development cooperation. The analysis of the development of 
biodiversity was based on employing 75 pressure, state, impact and response indicators. There were 5 
to 15 indicators for each of the nine major habitat types of Finland.

Three separate case studies were made to provide further insights into some key issues: 1) A GIS-
analysis was made of the development of land use patterns in North Karelia and south-west Finland between 
1990 and 2000, 2) two scenarios on the development of forest structure in North Karelia until 2050 were 
developed using a special MELA-model and 3) the cost-effectiveness of the agri-environmental support 
scheme was examined by comparing different land allocation choices and their effects on biodiversity on 
an average farm in southern Finland. The evaluation also paid special attention to the role of research in 
safeguarding biodiversity and reflected Finnish experiences against an international background.

Keywords: Biodiversity, evaluation, action plan, environment, habitats, endangered species, indicators,
policies, actions, administration, nature conservation, research
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1 Introduction

The Finnish National Biodiversity Action Plan 1997–
2005 was drawn up by the Commission for Biologi-
cal Diversity, which operated under the Ministry of 
the Environment in 1996–1997. The Commission 
was composed of representatives of ministries, key 
business sectors, research institutes, environmental 
organisations and other interest groups. The Finnish 
National Biodiversity Action Plan 1997–2005 (hence-
forth the Action Plan) was drafted to fulfil the Finnish 
Government’s Decision-in-Principle of 21.12.1995 
and Finland’s obligations under the UN Convention 
on Biological Diversity. The Action Plan included 
specific measures to be taken in various economic 
sectors, as well as measures for more cross-cutting 
activities such as research and monitoring.

The main objectives of the Action Plan were:
1. to preserve viable populations of native spe-

cies (maintaining their favourable conservation 
status)

2. to safeguard the diversity of ecosystems and the 
contiguity of natural habitat types in Finland’s 
biogeographical regions

3. to promote the sustainable use of natural resources 
and economic opportunities related to the utilisa-
tion of biodiversity (employment and enterprise)

4. to improve Finland’s international activities in 
relation to biodiversity

A total of 124 proposals for various measures 
were drawn up towards these ends. In 1998 the Min-
istry of the Environment set up a Monitoring Group 
to follow up the implementation of the Action Plan. 
The Monitoring Group operated until end of 2005.

To support the coming revision of the Action Plan, 
in February 2004 the Ministries of the Environment, 
Agriculture and Forestry, Transport and Communi-
cations, and Foreign Affairs jointly commissioned a 
major evaluation of the impacts of the Action Plan 
on biodiversity in Finland. The evaluation has been 
conducted by a team of researchers drawn from the 
Finnish Environment Institute (SYKE), the Univer-
sity of Helsinki, the Finnish Forest Research Institute, 
and MTT Agrifood Research Finland, focusing on 
four wide-ranging and interrelated questions:
• What is the current state of biodiversity in Fin-

land, and what trends have occurred during the 
implementation period of the Action Plan?

• What parts have the Action Plan and its measures 
played in these trends, and how effective has the 

Action Plan been in terms of safeguarding biodi-
versity in Finland? 

• What have been the other environmental and 
social consequences of the Action Plan and its 
measures?

• What is the probable development of biodiversity 
in Finland to 2010, and what kinds of measures 
could be adopted to safeguard biodiversity in view 
of this development?

The evaluation was published in October 2005 
(Hildén et al. 2005). A cross-sectoral working group 
started work on a new Action Plan for 2006–2016 in 
late 2005. The major findings of the evaluation were 
available to the working group already in the spring 
of 2005, prior to the evaluation’s final publication. 
The evaluation provided background information for 
the environmental assessment of the new plan. The 
environmental assessment of policies, plans and pro-
grammes is mandatory in Finland since the enactment 
of the SEA Act (2004). The basis for a new Action 
Plan, in the form of a Decision in Principle on a strat-
egy for the protection and sustainable use of biodiver-
sity, was adopted by Council of State 21 December 
2006. A new Action Plan with specific measures is 
due to be completed by the end of 2007.

This document is an extended English summary 
of the original assessment publication (Hildén et al. 
2005). It contains all the major parts of the analy-
sis included in the original publication, although in 
a much-condensed format. In addition, this report 
outlines how the key findings and methodological 
approaches fit into a broader international perspec-
tive.

2 Evaluation methods

The evaluation of such a wide-ranging policy pro-
gramme as the Action Plan necessitates the simul-
taneous application of several different approaches 
(Scriven 1999, Hildén et al. 2002). Therefore, we used 
methods and material from both natural and social 
sciences. The most important methods and source 
materials are presented in the following sections.

One of the goals of the evaluation was to present a 
comprehensive overview of the state of biodiversity 
in Finland and to identify, according to the DPSIR-
framework (see below), the most likely mechanisms 
causing its change. We sought to analyse how and 
why the individual measures of the Action Plan have 
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affected or may affect biodiversity in the future. 
However, due to insufficient knowledge, exact causal 
relationships could be specified only in a limited 
number of cases. Furthermore, many factors outside 
the scope of the Action Plan have had an effect on 
biodiversity and many measures taken before the 
Action Plan have continued to influence biodiversity 
during the Action Plan period.

2.1 DPSIR-framework

As a general approach, this evaluation utilised the 
DPSIR-framework applied by e.g. the European 
Environment Agency (Smeets and Weterings 1999). 
According to DPSIR, broad societal background 
forces (drivers, D) result in extraction of natural 
resources, various land uses or emission of harmful 
substances (pressures, P). These pressures affect dif-
ferent components of biodiversity (state, S), which 
in turn have various further consequences (impacts,  
I) such as the decline of threatened and vulnerable 
species. In a growing number of cases conscious 
actions (responses, R) are being taken to redress the 
negative development.

Using the DPSIR-framework requires a broad 
outlook and forces one to focus attention on the 
observed or alleged causal relationships driving bio-
diversity change. In an ideal case the framework 
allows a rather comprehensive account of causes and 
consequences. For example, in Finland the develop-
ment affecting coastal meadows could be described 
as follows:

Structural changes in agriculture, changes in the 
Common Agricultural Policy (CAP), general eco-
nomic and political developments (drivers)
 cessation or restart of grazing on coastal 

meadows (pressures)
 degree of overgrowth of coastal meadows 

(state)
 population trends of species associated with 

open coastal meadows (impact)1

 management of important wetlands and 
traditional rural biotopes, including special 
criteria in the EU agri-environmental support 
scheme (response)

In many cases, the available knowledge was not 
sufficient to specify and verify causal chains in detail. 
Despite this, we considered that using the DPSIR-
framework was well justified as it directed attention 
to policy-relevant issues and also disclosed where the 
most serious deficiencies in knowledge lie.

The overall goal of the Action Plan has been to 
abate negative pressures on biodiversity, to increase 
efforts aimed at safeguarding the diversity of habitats 
and species as well as to slow down and reverse 
the decline of populations of endangered species. 
The task set for this evaluation was to assess how 
well these goals have been reached. This included 
assessing the state and development of biodiversity 
in Finland as well as the effects that the National 
Action Plan have had on it.

2.2 Impacts and impact mechanisms  
of the Action Plan

A number of criteria were identified to support the 
analysis of different measures and groups of measures 
listed in the Action Plan (Table 1). These criteria were 
chosen so as to shed light on the different aspects of 
the implementation and impacts of the measures. 
Besides allowing for a more detailed analysis of 
the impact mechanisms, the criteria also helped in 
discerning the role that the measures had as a part 
of the whole spectrum of biodiversity conservation-
oriented policies.

2.3 Methods used in the evaluation  
of the state and change of biodiversity

The evaluation of the state and change of biodiver-
sity was based on a collection of indicators (Table 
2). Altogether 75 different pressure, state, impact 
and response indicators were developed for the pur-
poses of this evaluation. The indicators followed the 
DPSIR-framework, and were organized according to 
nine main habitat types (see Section 2.3.1). Although 
we sought to generate as many relevant indicators for 
each habitat type as possible, the amount of avail-
able information limited the choice of indicators in 
many cases. For example, it turned out to be rather 
difficult to identify indicators for some habitats such 
as shores and urban habitats. The response (R) indi-
cators listed in Table 2 mostly describe immediate 
actions taken to safeguard species and habitats such 

1 The division of different variables/factors into driver, 
pressure, state, impact and response indicators is often 
ambi guous. For example, the population trends of dif ferent 
species can also be used as state indicators.
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as the establishment of new protected areas and habi-
tat restoration. The more general and less readily 
quantifiable responses are described for each sector 
in Sections 3 and 4.

2.3.1 Changes in the extent and    
quality of habitats

The extent, quality and rate of change of different 
habitats play a decisive role in maintaining biodi-
versity. For this evaluation we divided the Finnish 
landscape into nine main habitat types: forests, mires, 
Baltic Sea, inland waters, farmlands, alpine habitats 
(fells), urban and transport areas, shores and rocky 
habitats and eskers. These habitat types correspond 
to the habitat types used in the previous Finnish Red 
List assessments (Rassi et al. 1986, 1992, 2001) and 
cover the whole country. Depending on the habitat, 
their state and change was assessed using 5 to 15 
habitat-specific indicators (Table 2).

In terms of statistical data, the most significant 
information sources have been the Finnish National 
Forest Inventory (NFI), the Information Centre of 

the Ministry of Agriculture and Forestry in Finland 
(TIKE) and the water quality databases maintained 
by SYKE. Of the research data the information pro-
duced by the biodiversity research projects FIBRE 
and MOSSE (see Section 5.3) as well as a moni-
toring study examining the effects of the Finnish 
agri-enviroment support scheme (MYTVAS) stand 
out in particular. More than 100 experts from SYKE 
and other Finnish research institutions, governmental 
organisation and NGOs have been interviewed on 
different subjects related to the state and change of 
habitats. Drafts of the report were made available for 
public commenting (see Section 2.5).

2.3.2 Case study: land use changes

Changes of land use and land cover classes between 
1990 and 2000 were determined using satellite images 
and GIS data. The purpose of the study was to identify 
large-scale land use changes as well as to evaluate the 
usefulness of the analysis for biodiversity monitor-
ing. There were two study areas: the southwest coast 
between Turku and the Porkkala peninsula covering 

Table 1. Criteria used for assessing the impacts and impact mechanisms of the different measures. 

Criteria Interpretation and remarks

Relevance Has the measure affected a substantial part of biodiversity? Was the part of biodiversity affected previously 
under threat?

Impact Has the measure had an impact on biodiversity? Has it had any other impacts? Since in many cases there 
is a substantial time lag between a measure and its impacts, it may be difficult to evaluate the impacts 
quantitatively.

Effectiveness Have the impacts been in accordance with goals both on a short and a long term? Besides local impacts, 
the action should also have resulted in regional and national impacts. 

Cost-effective-
ness

Has the input turned into results effectively, i.e. at what cost have practices changed? Due to lack of infor-
mation, a comprehensive economic analysis is not possible. Nevertheless, some broad outlines can be 
sketched out.

Acceptability Have the actors accepted the measure, or has the measure increased conflicts related to biodiversity man-
agement?

Incentive value Has the measure encouraged further development of management practices or helped in finding new 
means to maintain biodiversity?

Transparency and 
opportunities for 
participation

Have the different actors been able to follow the planning and execution of the measure? Has the measure 
provided opportunities for taking part in biodiversity management and encouraged public debate on biodi-
versity change?

Equity Has the balance between the costs and benefits of the measure been favourable? Have the costs and 
benefits been distributed equitably and so that general principles such as the constitutional protection of 
property and polluter-pays principle have been followed?

Flexibility Has the implementation of the measure allowed for changes in circumstances?

Predictability Have the actors been able to predict the consequences of the measure? Have the actors been able to 
adjust to them?

Permanence Has the measure resulted in permanent changes or do the changes require continuous inputs?
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 = pressure,  = state,  = impact,  = response

Forests
 FO 1. Total amount of roundwood removals
 FO 2. Total amount of log removals
 FO 3. Area of clear fellings
 FO 4. Area of soil preparation in regeneration areas
 FO 5. Area of artificial forest regeneration 
 FO 6. Area of prescribed burning
 FO 7. Amount of construction of forest roads
 FO 8. Amount of dead wood
 FO 9. Nature management in commercial forests
 FO 10. Level of fragmentation
 FO 11. Age structure and species composition of  

tree stands
 FO 12. Area of protected forests
 FO 13. Area of restored forests
 FO 14. Status of red-listed forest species
 FO 15. Status of forest species listed in the    

EU Habitats and Birds Directives
Mires
 MI 1. Use of mires for forestry
 MI 2. Use of mires for peat extraction
 MI 3. Other uses of mires
 MI 4. Level of fragmentation and edge quality
 MI 5. Area of protected mires
 MI 6. Area of restored mires
 MI 7. Status of red-listed mire species 
 MI 8. Status of mire species listed in the    

EU Habitats and Birds Directives
Baltic Sea
 BS 1. Nutrient loads and concentrations
 BS 2. Concentration of chlorophyll-a
 BS 3. Area of anoxic bottoms
 BS 4. Harmful substances
 BS 5. Amount of sea traffic and oil transportation
 BS 6. Area of protected sea areas
 BS 7. Status of red-listed marine species
 BS 8. Status of marine species listed in the    

EU Habitats and Birds Directives
Inland waters
 IW 1. Nitrogen load and concentration
 IW 2. Phosphorus load and concentration
 IW 3. Loading of organic matter
 IW 4. Acidification and harmful substances
 IW 5. Extent of regulated watercourses
 IW 6. Area of protected inland waters
 IW 7. Status of red-listed inland water species
 IW 8. Status of inland water species listed in the   

EU Habitats and Birds Directives

Farmlands
 FA 1. Number of active farms and their   

average arable area
 FA 2. Number of livestock and cattle farms
 FA 3. Amount of pesticides and fertilizers used
 FA 4. Area of clearance and reforestation of fields
 FA 5. Area of field margins and buffer strips
 FA 6. Amount of traditional rural biotopes
 FA 7. Extent of management of traditional rural biotopes
 FA 8. Area under organic farming
 FA 9. Populations of selected farmland species
 FA 10. Status of red-listed farmland species
 FA 11. Status of farmland species listed in the   

EU Habitats and Birds Directives
Alpine habitats (fells)
 AL 1. Size of reindeer herds
 AL 2. Quality of lichen pastures
 AL 3. Total amount of tourism
 AL 4. Number of snowmobiles and other   

off-road vehicles in northern Lapland
 AL 5. State of wilderness areas
 AL 6. Extent of palsa mires
AL 7. Populations of selected alpine species
 AL 8. Status of red-listed alpine species
 AL 9. Status of alpine species listed in the    

EU Habitats and Birds Directives
Urban and transport areas
 UA 1. Extent of population centres and number   

of people living in them
 UA 2. Land use in population centres and cities
 UA 3. Area of national urban parks and protected  

areas in the biggest cities
 UA 4. Status of red-listed urban species
 UA 5. Status of urban species listed in the    

EU Habitats and Birds Directives
Shores
 SH 1. Proportion of shoreline used for building
 SH 2. Changes in onshore vegetation communities
 SH 3. Area of protected shores
 SH 4. Status of red-listed shore species
 SH 5. Status of shore species listed in the EU Habitats  

and Birds Directives
Rocky habitats and eskers
 RE 1. Extent of mining activities
 RE 2. Amount of soil extraction
 RE 3. Other uses of rocky habitats and eskers
 RE 4. Area of protected rocky habitats and eskers
 RE 5. Status of red-listed rocky habitat and esker species 
 RE 6. Status of rocky habitat and esker species listed   

in the EU Habitats and Birds Directives

Table 2. Set of 75 indicators used in assessing the state and change of biodiversity.
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approximately 13 400 km2 and the province of  North 
Karelia covering approximately 16 600 km2.

Satellite images were used to identify changes 
in land cover and GIS data in land use. The land 
cover and land use classes used in the study were 
based on the first level of the CORINE classification 
system (Table 3). Landsat 5 Thematic Mapper images 
were used for the early 1990s (southwest coast 1989, 
North Karelia 1992) and Landsat 7 Enhanced The-
matic Mapper images of the Finnish IMAGE2000 
mosaic for 1999–2002. The images were orthorecti-
fied (Härmä et al. 2004) and atmospheric correction 
was performed using software developed by VTT 
Technical Research Centre of Finland (Parmes et al. 
2004). The spatial resolution of the satellite images 
was 30 x 30 metres, but these were subsampled to a 
25 x 25 metres grid, which was also used by GIS data. 
The analysis of urban areas was based on information 
contained in the Building and Dwelling Register, 
which had been produced by the Finnish Population 
Register Centre (Mikkola et al. 1999). GIS data on 
agricultural fields of the early 1990s was based on 
1:20 000 topographic maps. Their mapping had been 
performed during 1965–1989 in North Karelia and 
1963–1991 along the southwest coast. Agricultural 
fields for the early 2000s were based on the Field 
Parcel Registry of 1999 (Mikkola et al. 1999).

First, land cover and use classifications were cre-
ated for the years 2000 and 1990. Then, changes in 
land cover and use were identified by comparing 
satellite images from different dates. Change detec-
tion was performed using the AutoChange program 
developed by VTT (Häme et. al 2001). Each of the 
potentially changed areas revealed by the analysis 
was then studied more closely using the created clas-
sifications. If the class of the potentially changed area 
was same in both classifications, the area was con-

sidered unchanged. If there were changes in classes, 
the type of change was determined according to clas-
sifications. Changes affecting areas smaller than 0.5 
hectares were excluded from the data.

2.3.3 Case study: scenarios  
on the development forest structure

Changes in forest structure are often slow and many of 
the effects of the Action Plan cannot yet be detected. 
Therefore future changes in the forests of North Karelia 
were estimated using the MELA-model, a forest plan-
ning tool developed by the Finnish Forest Research 
Institute (Siitonen et al. 1996, Redsven et al. 2004). 
Two different scenarios were studied. Accor ding to 
the first scenario (A), the annual targets for logging 
removals set in the Regional Forest Programme for 
2001–2005 would be met until 2050. According to 
the second scenario (B), logging removals would be 
in accordance with the Regional Forest Programme 
between 2001 and 2010, after which the maximum 
sustainable allowable cut would be removed.

The simulation was based on data acquired from 
the 9th National Forest Inventory (NFI9). The MELA-
model produced several alternative management and 
development schedules, from which an optimizing 
program (Lappi 1992) selected the one that maxim-
ised the net present value while fulfilling the given 
removal targets. The models for natural processes 
employed in the simulation are documented mainly 
in Hynynen et al. 2002. The simulation of loggings 
and other forestry practices was in accordance with 
the recommendations given by the Forestry Develop-
ment Centre Tapio (2001). 

Stand structure was used as a measure of biodiver-
sity, and the effects of different logging practices on 
stand structure were analysed. The amount of dead 

Table 3. First and second level CORINE land use classes (Härmä et al. 2005) 

1. Artificial surfaces 3. Forests and semi-natural areas

1.1 Urban fabric 3.1 Forests

1.2 Industrial, commercial and transport units 3.3 Open spaces with little or no vegetation

1.3 Mine, dump and construction sites 3.2 Shrub and/or herbaceous vegetation associations

1.4 Artificial, non-agricultural vegetated areas 4. Wetlands

2. Agricultural areas 4.1 Inland wetlands

2.1 Arable land 4.2 Coastal wetlands

2.2 Permanent crops 5. Water bodies

2.3 Pastures 5.1 Continental waters

2.4 Heterogeneous agricultural areas 5.2 Marine waters
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wood at the beginning of the simulation period was 
estimated according to the measurements made in 
the NFI9. Only dead trees, both standing and fallen, 
with a minimum diameter 10 cm at a height of 1.3 m 
from the bottom of the stem and a minimum height 
or length of 1.3 m were included in the NFI dead 
wood statistics. Furthermore, the volume of dead 
trees was estimated only for the part of the stem with 
a minimum diameter of 10 cm.

In the MELA simulations the volume of dead trees 
was estimated somewhat differently from NFI9. In 
general, the volume consisted of logging residue 
and dead wood produced by natural mortality. The 
dead wood estimate included the total volume of all 
the tree trunks (minimum DBH 10 cm) produced 
by natural mortality during the simulation period. 
It also included tree tops of all the harvested trees 
with a minimum DBH 10 cm prior to their cutting 
and the volume of cut trees which were left in the 
forest and of which DBH was at least 10 cm. It was 
assumed that 2% of the stem volume of dead pines 
and spruces and 3% of the stem volume of dead 
birches dissipated annually due to decay (cf. Harmon 
et al. 2000, Tarasov and Birdsey 2001). The develop-
ment of living and dead trees was estimated sepa-
rately for managed and protected forests.

The change of the volume of the dead wood 
(%/year and m3/ha/year) was estimated for the cal-
culation period. The change was considered as a con-
stant during the calculation period. The percentage 
change was estimated using the formula
 
i = ((y/x)(1/n)-1)*100
 
where
i = change of the volume of dead wood (%/year)
y = volume of dead wood in the year 2050
x = volume of dead wood in the year 2000
n = duration of the calculation period

Sensitivity analyses were carried out to study the 
effect of the underestimation of dead wood volume 
in the NFI data.

2.3.4 Changes in the status 
of red-listed species

Of the approximately 50 000 species estimated to occur 
in Finland, some 44 000 are known at the moment. 
For this evaluation 19 962 species (45% of the known 
species) could be assigned to their primary habitat. 
These relatively well known species are all native to 

the country. In many cases, assigning a species to a 
habitat may prove difficult. Many species occur in 
two or more habitats, and, for example, their forag-
ing habitat may be different from the habitat in which 
they breed. In these cases the breeding habitat was 
chosen to be their primary habitat. The classification 
was made by experts involved in the Red List assess-
ments led by the Ministry of the Environment.

A forecast of the population changes of red-listed 
species was made for the year 2010 as an expert 
judgement. The forecast was based on the previous 
Red List assessments from 1990 and 2000 (Rassi et 
al. 1992, 2001) and recently collected data. In most 
cases it rested on an assumption that, in the absence 
of additional measures, the current trends would con-
tinue unchanged until 2010. Due to changes in the 
IUCN criteria in assessing the status of threatened 
species, different Red List categories were in use in 
the 1990 assessment than in the 2000 assessment. 
For this reason the 1990 assessment using mostly 
qualitative criteria is not completely comparable with 
the latter one, which uses quantitative criteria.

The total number and numbers of red-listed spe-
cies in different habitats in 1990, 2000 and 2010 were 
compared with the total number of known species 
and their numbers in different habitats. For a closer 
examination of the red-listed species in 2000 and 
2010, species groups for which data were already 
sufficient in 2000 were separated from the rest. These 
so-called well-known species groups consisted of 
vertebrates, molluscs, butterflies and moths, beetles, 
vascular plants, bryophytes, fungi and lichens.

All the examined species groups were approxi-
mately divided into declining, increasing and stable 
groups. Habitats that harbour a great amount of 
endangered species or for which the recent devel-
opment has been particularly negative or positive 
were also identified.

2.3.5 Population trends of species listed  
in the EU Habitats and Birds Directives

The population trends of a number of species listed in 
the Annexes II and IV to the Habitats Directive and 
Annex I to the Birds Directive of the European Union 
were examined to assess, among other things, how 
well the pan-European responsibility for the protec-
tion of species had been met during the Action Plan 
period. Altogether 79 species of the Habitats Directive 
(vascular plants, mosses and insects) and 62 species 
of the Birds Directive were examined. Changes in 
the populations and distribution of these species were 
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examined for two periods: the 20th century before the 
Action Plan period (1900–1996) and the Action Plan 
period 1997–2005. The assessment was carried out by 
experts from the Finnish Environment Institute and, 
in the case of birds, also from BirdLife Finland and 
the Finnish Museum of Natural History.

2.4 Methods used in the evaluation of 
biodiversity policies

2.4.1 Examined sectors

Along with general development objectives, the 
Action Plan listed more specific measures for nine 
different sectors of administration and the economy at 
large. These were forestry, rural areas and agriculture, 
transport and urban infrastructure, fisheries, mining, 
use of water resources, game management and hunt-
ing, reindeer husbandry and national defence. In 
addition to these, there were also measures on more 
cross-sectoral issues such as in situ and ex situ con-
servation, education, research and regional and devel-
opment cooperation (for a complete list of the 124 
measures listed in the Action Plan see www.ympar-
isto.fi/download.asp?contentid=34801&lan=en.) 
This evaluation employs a slightly different cat-
egorisation and contains a closer inspection of the 
changes in the administration of five key sectors: 
nature conservation, forestry, agriculture, land use as 
well as regional and development cooperation (sec-
tion 3.1)2. Issues related to research are discussed 
separately in Section 5.3.

Two approaches were chosen to examine the 
effects of the different measures. On the one hand, 
we considered the actions as measures that have been 
deliberately designed to change existing or to create 
new practices. According to the DPSIR-framework 
we asked how well the actions have succeeded in 
reducing harmful pressures and in supporting the 
maintenance of species and habitats. On the other 
hand, the measures were analysed inductively so that 
we tried to identify the most important operational 
changes in different sectors without considering 
whether they were a result of the Action Plan or not 
(Patton 1996).

2 Besides these five sectors the original evaluation publi-
cation (Hildén et al. 2005) included an assessment of the 
transport and fisheries sectors. These, however, have been 
omitted from this summary.

The examination of the implementation and 
effects of the Action Plan’s measures was based 
mainly on policy documents, reports and literature, 
specific regional interviews and, in the case of for-
estry, other available interview data. In addition, we 
also examined budgetary information. The interviews 
were made at regional Forest Centres, farming and 
fishery departments of the regional Employment and 
Economic Development Centres (T&E Centres), the 
Finnish Road Administration’s regional departments, 
Regional Councils as well as Regional Environment 
Centres. These organisations are the central agents 
in implementing biodiversity-related policies in their 
respective sectors. All interviews were made in the 
two case-study areas: southwest coast and North 
Karelia (see also Section 2.3.2). The 12 interviewees, 
6 in each case-study area, were administrators with 
specific biodiversity conservation responsibilities in 
their organisations.

The interviewees were given the general topics 
of the interview in advance. These were: the role of 
biodiversity in the organisation’s operations, goals 
regarding the maintenance of biodiversity, biodiversity 
competencies and networking with other organisa-
tions. Additional sector-specific issues were also tack-
led in some cases. The interviews ranged between one 
and two hours. They were transcribed and analysed 
with NVivo software (Richards and Richards 1994).

For the examination of the forest sector, two addi-
tional previously made sets of interviews were ana-
lysed. These interviews made with representatives 
of the METSO Forest Biodiversity Programme for 
Southern Finland’s Collaborative Network3 (2003) 
and Häme-Uusimaa region forestry service providers 
(2004) provided further insights into backgrounds, 
goals, actions, skills and communication related 
to biodiversity management. The interviewees in 
these cases also included actors outside the regional 
administration: representatives of Forest Manage-
ment Associations, educational institutions, Forest 
Owners’ Associations, environmental NGOs and 
forest industry.

2.4.2 Case study: Cost-effectiveness  
of the agri-environmental support scheme

Biodiversity policies related to the agri-environ-
mental support scheme carry considerable economic 

3 For information on the METSO Forest Biodiversity Pro-
gramme for Southern Finland see wwwb.mmm.fi/metso/
international and Section 4.1.
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importance. Because of the scope of the issue, a 
separate analysis of their effects was carried out. In 
compliance with EU regulations, Finland has had 
an agri-environmental support scheme in operation 
since the country joined the EU in 1995. For the first 
support period emphasis was on issues related to 
water quality, but since the second period started in 
2000, biodiversity has gained importance.

Previous studies have focused on the direct bio-
diversity effects of the measures included in the 
agri-environmental support scheme. This analysis 
focused rather on the incentives provided by the sup-
port scheme and the cost-effectiveness of the pro-
gramme. Farmers’ decisions regarding land allocation 
and cultivation practices are influenced not only by the 
agri-environmental subsidies, but also by agricultural 
income support. This analysis acknowledged the joint 
effects of the two support schemes.

The following questions were addressed:
• Does the agri-environmental support scheme pro-

vide incentives for farmers to adopt measures that 
benefit the maintenance of biodiversity?

• What is the joint effect of agri-environmental 
subsidies and agricultural income support – do 
they complement or work against one another? 

• Does the agri-environmental support scheme 
promote the safeguarding of biodiversity cost-
effectively?

The evaluation of the agri-environmental sup-
port scheme’s effects on biodiversity was based on 
the results of the recent studies carried out in this 
field (Koikkalainen and Lankoski 2004, Kuussaari 
et al. 2004, Puurunen 2004, Pyykkönen et al. 2004). 
The main sources of economic information were the 
annual statistics produced by the Information Centre 
of the Ministry of Agriculture and Forestry in Finland 
(TIKE), the Ministry of Agriculture and Forestry’s 
publications on different financial support schemes 
as well as related scientific articles produced by MTT 
Agrifood Research Finland and SYKE.

The environmental and economic performance 
of the policy measures was evaluated by examining 
a statistically representative (average) crop farm in 
southern Finland. The analysis included the crops 
typically cultivated in the area as well as those meas-
ures of the agri-environment scheme which have pre-
viously been shown to be beneficial for biodiversity. 
Attention was paid to farmers’ decision making and 
the incentives provided by environmental and income 
support measures. In particular, decisions concerning 

the allocation of land between different crops and the 
intensity of fertiliser use were analysed taking into 
account the combined effects of environmental and 
other subsidies.

2.4.3 The role of research

One of the aims of the evaluation was to clarify the 
role of research data in biodiversity conservation. 
Have the accumulated research data advanced bio-
diversity conservation? Has the amount of available 
data increased, where do the possible factual defi-
ciencies lie, and on which issues should we focus 
our research efforts in the future? On the whole, the 
goal was to evaluate whether the actors have taken 
advantage of research data more than previously and 
if so, how has this been manifested in practise and 
how has it influenced biodiversity conservation. 

The study on the role of research in safeguard-
ing biodiversity took advantage of several different 
approaches and source materials. The main methodo-
logical approach was grounded theory, which was used 
to structure, represent and interpret different meanings 
and materials (Tuomi and Sarajärvi 2003).

Source material was collected by four different 
means: 
1) A workshop between researchers and end-users 

of research knowledge was organised April 24th 
2004 in Helsinki. Altogether approximately 70 
persons took part in the workshop, of whom half 
were researchers and half end-users. The partici-
pants were divided into six groups and given 1.5 
hours to answer a set of questions. Afterwards the 
groups re-united and the results were discussed 
amongst all the participants. The results presented 
in this study are based on the minutes from both 
the different groups’ discussions and the common 
end discussion.

2) Personal questionnaires were handed out at the 
abovementioned workshop and sent by e-mail to 
some 200 researchers and information end-users 
afterwards. Altogether 70 answers were received, 
including 37 answers from researchers and 33 
from information end-users. 

3) Existing literature such as the evaluation of the 
effectiveness of the Finnish Biodiversity Research 
project, FIBRE (Otronen and Tirkkonen 2002), 
was also studied. The results of the review on 
the research section of the European Biodiversity 
Strategy (EPBRS 2004) were compared with the 
results of this study. 
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4) Additional comments were received by e-mail and 
in several discussions at different biodiversity-
related meetings.

2.4.4 Biodiversity in regional and 
development cooperation

The study on the integration of biodiversity issues 
into regional and development cooperation was based 
on written documents and interviews. In the case of 
regional cooperation, the study drew upon publica-
tions and reports by the Ministry of the Environment 
and Metsähallitus (the Finnish Forest and Park Serv-
ice) as well as on detailed information received from 
SYKE and the Friendship Park Research Centre in 
Kuhmo. For development cooperation, the annual 
reports of the Finnish development cooperation from 
1997 to 2003 were studied alongside other relevant 
publications (e.g. Ministry for Foreign Affairs of 
Finland 2002, 2004). Officials from the Ministry for 
Foreign Affairs and the Ministry of the Environment 
involved in the programmes were interviewed in semi-
structured theme interviews in which the interviewees 
were given the themes of the discussion beforehand, 
but the exact form and order of the questions was not 
decided in advance (Wengraf 2002).

2.5 Public participation

Unresolved conceptual issues are abundant in bio-
diversity conservation. Furthermore, the willingness 
to protect biodiversity depends on people’s values, 
which often also reflect their material interests. For 
this reason the evaluation project included, from the 
beginning, opportunities for different interest groups 
to participate and comment on the evaluation work. 
The main venues were a project kick-off seminar 
(March 2nd 2004), a workshop on the role of research 
in safeguarding biodiversity (April 24th 2004), a 
national seminar on nature conservation (September 
7th 2004), a stakeholder hearing organised specifically 
for this evaluation (December 3rd 2004) and the meet-
ings of the supervising committee for implementation 
of the National Action Plan for Biodiversity (January 
12th 2004 and March 11th 2004).

A draft of the evaluation document was made 
available online March 4th 2005 on the web pages of 
LUMONET, the Finnish clearinghouse mechanism 
for the Convention on Biodiversity (www.environ-
ment.fi/lumonet). The public had an opportunity to 

comment on the draft until March 22nd. The opportu-
nity to comment was advertised by e-mail to approxi-
mately 200 people who had previously participated in 
the general debate on the conservation of biodiversity 
in Finland. A press release concerning the opportu-
nity to comment was also released. Comments were 
received from 23 persons or organisations and they 
averaged 1–2 pages in length (maximum 8 pages). All 
comments were distributed and discussed amongst 
the evaluation group and many of them resulted in 
revisions of the evaluation document.

3 Overview of the Action Plan and  
its consequences for administration

The Finnish National Biodiversity Action Plan fol-
lows the principle promoted by the Convention of 
Biological Diversity according to which all sectors of 
society should take responsibility for the integration 
of biodiversity issues into their everyday agenda. 
The Action Plan contains 124 different proposals for 
action. Of these, 10 are general development objec-
tives concerning all sectors of administration, trade 
and industry, 3 concern legislative reforms and the 
remaining 111 deal with sector-specific development 
tasks. The first two of the general development objec-
tives describe the founding principles of the Action 
Plan aptly:
1. All sectors of administration, trade and industry 

undertake to promote, as best they can, the conser-
vation and sustainable use of biological diversity 
within their respective spheres of activity. The con-
servation of biodiversity should ideally become an 
integral part of their routine operations.

2. All sectors of administration, trade and industry 
will assess the impact of their actions and decisions 
on biological diversity and monitor the implemen-
tation of their internal strategies, any specific tar-
gets pertaining to the maintenance of biodiversity, 
and the efficacy of measures taken to this end.

Because of the crosscutting and all-embracing 
nature of the general principles, all development 
bearing consequences on biodiversity that has taken 
place after 1997 could, in a sense, be considered as 
resulting from the Action Plan. For this evaluation, 
however, the 111 sector-specific development tasks 
were more relevant than the general development 
objectives because they describe in more detail how 
the objectives of the Action Plans can be reached 
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in various sections of society. These development 
tasks represent the practical issues in case of which 
progress can be evaluated. The following section 
gives a brief outline of the sector-specific develop-
ment tasks (measures) listed in the Action Plan and 
describes how they have affected the everyday func-
tioning of some sectors of the administration.

3.1 Changes in the administration  
of key sectors

Altogether 72 measures were related to the sectors 
chosen for a closer inspection, amounting to almost 
two thirds of all the sector-specific actions listed in 
the Action Plan (Table 4). Many of the measures 
within a sector have a similar focus. These foci are 
listed in the third column of Table 4.

3.1.1 Nature conservation

According to the interviews carried out in the 
Regional Environment Centres of the North Karelia 
and Uusimaa districts, nature conservation efforts 
during the Action Plan period were mainly focused 

on implementing national nature conservation pro-
grammes4, surveying and delineating habitats listed 
in the Nature Conservation Act as well as partici-
pating in land use planning. Different districts also 
had their own regional focal species, such as the 
white-backed woodpecker (Dendrocopos leucotos) 
and eastern nemoral plant species in North Karelia, 
the conservation of which was their special responsi-
bility. The goals of the Centres’ activities were set in 
a hierarchical fashion through targets defined by the 
Ministry of the Environment and in their budgetary 
allocations. According to the interviews, these goals 
had sometimes been impossible to achieve with the 
allocated resources but various forms of project fund-
ing (e.g. EU`s LIFE-programme) had been applied 
for to cover budgetary deficits.

The most important practical tool for the Regional 
Environment Centres was the GIS-based species and 
habitats database shared by the entire nature conser-

4 During the Action Plan period there were seven ongo-
ing national nature conservation programmes in Finland, 
namely a programme for national parks and strict nature 
reserves as well as programmes for the conservation of 
mires, waterfowl wetlands, glacifluvial esker formations, 
shorelines, herb-rich forests and old-growth forests.

Table 4. The number and content of the measures listed for the six key sectors discussed in this evaluation. 
For a complete list of measures see www.ymparisto.fi/download.asp?contentid=34801&lan=en. 

Sector Total 
number of 
Actions

Focus of Actions Propor-
tion of 
Actions

Nature conservation 39 • increasing basic knowledge of biodiversity in Finland 
• developing present practices of nature conservation, including assessment of the 

existing network of nature conservation areas, and securing funding for the imple-
mentation of existing programmes for nature conservation

• developing Finland’s international role in biodiversity conservation.
• setting conditions for the use of biodiversity e.g. by developing operational registries

1/3

1/4

1/4

1/10

Forestry 10 • decreasing forestry-generated pressures on biodiversity 
• developing legislation, planning, environmental programs, certification etc. 
• increasing knowledge about the effects of different management practices

2/3

2/3
1/3

Rural areas and 
agriculture

17 • decreasing risks from genetically modified organisms
• securing the preservation of the genetic diversity of cultivated and domesticated spe-

cies

1/3

1/3 

Transport and urban 
infrastructure

5 • developing planning and management practices 4/5

International coop-
eration

27 • supporting and strengthening the work of international organisations and conventions
• ensuring that development cooperation projects have beneficial consequences for 

biodiversity
• strengthening arctic and Nordic cooperation

1/5

1/5

1/5

Research* 6 • advancing applied biodiversity research 2/3

* Discussed in Section 5.3
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vation administration. However, despite its central 
role, the database was not updated systematically. 
Some data existed only in miscellaneous folders and 
was added to the database gradually by project-based 
labour. Communication and information exchange 
between Regional Environment Centres and other 
administration was active on the whole, but some 
individual problems did occur. For example, some 
Regional Forestry Centres received updates auto-
matically, whereas others did not acquire up-to-date 
data at all.

As the implementation of the national nature 
conservation programmes is now approaching 
completion, the marginal cost of each additional 
conservation area will be increasingly high, i.e. as 
long as the remaining areas are smaller in size, their 
conservation is relatively more resource intensive. 
No strategic evaluation of the costs and effects of 
a full implementation of the programmes has been 
made. It remains unclear whether traditional policies 
based almost exclusively on pre-designated conser-
vation areas are the most effective. If the goal is 
to safeguard biodiversity in more extensive areas, 
attempts to reduce pressures on biodiversity could 
be a more feasible strategy.

3.1.2 Forestry

During the Action Plan period, a number of institu-
tional changes took place in the forestry sector. The 
renewal of the Forest Act in 1996 was followed by 
the drafting of the National Forest Programme in 
1998 and the Regional Forest Programmes in 2000. 
These programmes, while mainly focusing on pro-
moting forestry and forest sector production, also 
included targets for securing a favourable conserva-
tion status of forest habitats and species. As a part of 
the National Forest Programme, the METSO Forest 
Biodiversity Programme for Southern Finland was 
launched in 2002 (see Section 4.1). Other changes 
that occurred during the Action Plan period included 
the inventory of Forest Act habitats (1996–2004) as 
well as the launching (1997) and further development 
(2000–2003) of a nationally comprehensive forest 
certification scheme, the Finnish Forest Certification 
System (FFCS).

The forestry sector has an elaborate institutional-
ized policy guidance system, which was originally 
created to support timber production in privately 
owned lands (60% of forest land). Its operation rests 
on the simultaneous use of planning and extension 

as well as on providing financial support for forestry 
operations. From the 1990s onwards biodiversity tar-
gets were integrated with forestry targets, and sig-
nificant investment in competencies took place. The 
management guidelines for privately owned forests 
were renewed in 2001 and 2006 (Forestry Develop-
ment Centre Tapio 2001, 2006) and more than 6 000 
professionals from the sector were trained in nature 
management between 1997 and 2004. In general, 
professionals in the sector assess their capabilities 
to safeguard forest biodiversity as being very good 
(Wolf and Primmer 2006).
The interviewed forestry service providers from the 
Häme-Uusimaa district had positive conceptions of 
the progress in competencies and practices to date. 
Almost all felt that the maintenance of significant 
characteristics of forests was now either at a higher 
level, or had at least remained on the same level as 
before. This was considered to be due to increased 
knowledge, which had resulted in better ability to 
avoid mistakes in management. In a similar fashion, 
professionals involved in the implementation of the 
METSO programme regarded increasing knowl-
edge of the significance of biodiversity as the most 
important factor behind recent progress in biodiver-
sity conservation. In addition, they underlined the 
role of the METSO programme, new management 
guidelines, forest certification and the attitudes of 
their own organisational personnel as other important 
influencing factors.

3.1.3 Agriculture

The majority of the measures listed for agriculture 
were related to agricultural production, particu-
larly to the opportunities and risks of genetically 
modified organisms and the maintenance of genetic 
resources. Only two of the 17 measures dealt directly 
with non-domesticated species and farmland habi-
tats. One concerned the agri-environmental support 
scheme and was stated in rather general terms: the 
countryside should be kept active and farmland 
biodiversity maintained and promoted by means of 
effective support measures. This measure proved to 
be central, since during the Action Plan period agri-
environmental support measures became the main 
focus of policies concerned with farmland habitats. 
The other measure dealing with non-domesticated 
biodiversity concerned the management of valuable 
traditional rural biotopes. The active management of 
traditional rural biotopes was organised mainly by 
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means of special contracts of the agri-environmental 
support scheme, although some valuable sites outside 
active farms were also managed by governmental 
and non-governmental organisations.

The interviews made at the district Employment 
and Economic Development Centres (T&E Centres) 
highlighted the central role of the agri-environmental 
support scheme in framing and directing biodiversi-
ty-related activities. The most important means by 
which the T&E Centres furthered the maintenance 
of farmland biodiversity were the special support 
contracts within the scheme. In terms of biodiver-
sity, the most important measures included in these 
contracts were establishing buffer zones between 
fields and water bodies, constructing small-scale 
wetlands, managing traditional rural biotopes, pro-
moting agricultural biodiversity and shifting over 
to organic framing. However, the Centres did not 
actively promote these contracts but the approach 
was rather demand-driven. Although the staff of 
the T&E Centres dealing with biodiversity issues 
participated in training programmes, no specialised 
biodiversity training was provided. Biodiversity con-
servation had not gained a position in the core of the 
T&E centres’ activities and strategies.

3.1.4 Land use

National land use targets in Finland include targets 
for maintaining valuable nature areas and securing 
ecological connections between them. These objec-
tives direct the drafting of regional plans, which, in 
turn, pass the objectives into land use planning at the 
municipal level. The regional plans are the central 
means of directing land use on a wider landscape 
level. Both municipalities and regional environment 
centres participate in their preparation process.

The two case-study areas, Uusimaa and North 
Karelia, differ greatly in terms of their degree of 
urbanization, industrial and business structure as 
well as the characteristics of natural landscapes. The 
regional plan of Uusimaa (Regional Council of Uusi-
maa 2004) attempts to accommodate intensifying 
land use pressures and growing population numbers 
while still maintaining a functionally intact network 
of green areas. The assessments made of the impacts 
of the plan on biodiversity maintain that, while the 
plan does not significantly threaten the preservation 
of Natura 2000 areas, for example, some parts of 
the planned ecological network may be jeopardised 
by the sprawl of infrastructure (Regional Coun-

cil of Uusimaa 2003, Väre 2003). In the regional 
plan of North Karelia biodiversity issues have been 
approached as a part of sustainable development and 
the corresponding section of the plan concentrates 
on the sustainable use of natural resources (Regional 
Council of North Karelia 2003).

The interviews made at regional councils revealed 
that the political nature of the planning process lim-
ited the possibilities to use regional plans as effective 
means of land use planning. The practical interpreta-
tion of the national objectives remained somewhat 
vague. Safeguarding of biodiversity was further hin-
dered by the status of the issue as a secondary goal. 
Primary goals such as the development of enterprises 
were politically easier to argue for. On the local scale 
municipalities were rather independent in land use 
planning. Therefore there was great diversity in their 
actions due to e.g. available resources, management 
traditions and local political climates.

3.1.5 Regional and development 
cooperation

The Action Plan lists altogether 27 measures dealing 
with international cooperation. Almost half of these 
involve Finland participating in some general biodi-
versity policy forum as a member of the international 
community. The implementation and effectiveness of 
such measures is difficult to evaluate since the task 
may have been formally fulfilled merely by partici-
pating in respective meetings. In general, Finland’s 
role in the international fora has been rather passive 
except for forest-related issues, in which Finland has 
significantly assisted the forest work programme of 
the Convention on Biological Diversity.

The interviews of government professionals 
revealed that biodiversity was often difficult to 
integrate with poverty alleviation targets. In devel-
opment cooperation the safeguarding of biodiver-
sity was normally dealt with as a part of the normal 
project assessment process and the projects’ effects 
on biodiversity were not evaluated separately. The 
staff of the Ministry of Foreign Affairs did not have 
environmental training and the entire ministry had 
only one employee whose job description featured 
biodiversity issues. Access to additional information 
on the subject depended on the officials’ individual 
activity and resources.

In multilateral development cooperation Finland 
financed the Global Environment Facility (GEF), 
World Bank and the United Nations Environment 
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Programme (UNEP) and participated in different UN 
decision-making bodies. The financing given to UN 
organisations went to their general budgets and was 
not directed in detail. The main partner nations in 
Finland’s bilateral development cooperation projects 
were Ethiopia, Kenya, Tanzania, Zambia, Mozam-
bique, Namibia, South-Africa, Nepal, Vietnam and 
Nicaragua. Of the total 300 million euros used for 
bilateral development cooperation between 1997 and 
2003, slightly over 3% was allocated to projects in 
which biodiversity conservation was a primary goal. 
Other environmental projects with biodiversity as a 
partial goal received an additional 23%. Recently 
the most important biodiversity-related develop-
ment projects have included the preparation of a 
Programme for the Sustainable Use of Biodiversity in 
the Peruvian Amazon and a Mountain Forest Protec-
tion Programme in East-Usambara, Tanzania. (Massa 
and Einola-Head 2004.)

The main target areas for biodiversity-related 
regional cooperation were northeast Russia and 
the Baltic countries. The cooperation in these areas 
also provided benefits to Finland: especially the 
decisions regarding forestry and nature conserva-
tion in Russia were relevant to the whole northern 
taiga ecosystem. The funding for the most impor-
tant cooperation programme between Finland and 
Russia, the Finnish-Russian Development Pro-
gramme on Sustainable Forest Management and 
Conservation of Biological Diversity in Northwest 
Russia, was c. 2.3 million euros at the time of this 
assessment. The programme aims at extending the 
network of protected areas, promoting nature tour-
ism and education as well as supporting Russian 
biodiversity research and the publication of its 
results. The cooperation has yielded considerable 
results including the establishment of the Kalevala 
National Park and, in general, the introduction of 
biodiversity issues into the forest debate in Russia 
(Silfverberg and Alhojärvi 2004).

During the Action Plan period Finland assisted 
the Baltic countries in joining the EU. Due to EU 
requirements this has consequentially advanced 
the integration of conservation targets into these 
countries’ general development targets. Coopera-
tion with the Baltic countries in which biodiver-
sity was explicitly addressed, concentrated on 
implementation of the Natura 2000 Network and 
the harmonisation of legislation with that of the 
EU (Ministry of the Environment 2001). The total 
funding for environmental regional cooperation 
between Finland and the Baltic countries between 

1991 and 2002 was 57 million euros, but most of 
the projects funded had some other primary focus 
than biodiversity.

4 Impacts on biodiversity

In this section observations arising from the examina-
tion of the measures taken in key sectors (Section 3) 
as well as the indicator-based examination of the state 
and change of biodiversity5 are brought together. We 
present a condensed outline of the recent develop-
ment of biodiversity in Finland together with an 
account of the Action Plan’s most important impacts. 
The assessments have been organised according to 
different habitats beginning from the most exten-
sive in area (forests) and ending with least extensive 
(rocky habitats and eskers).

4.1 Forests

Forests are the most common and species-rich 
habitat type in  Finland and therefore central to the 
maintenance of biodiversity. Forests on mineral soils 
cover 36% of the total area of Finland6 (49% of land 
area) and harbour 42% of all well-known species. 
Changes in forest biodiversity normally develop 
over long time spans. Even in managed commercial 
forests the rotation cycle from planting to regenera-
tion felling averages 60–120 years depending on the 
forest type and geographical location. The Action 
Plan period has therefore been much too short to 
demonstrate marked changes, for example, in stand 
structures, species compositions, degree of fragmen-
tation etc. Many management measures which were 
initiated in the 1950s, continue to affect forest bio-
diversity today.

The biggest threat to Finnish forest biodiversity 
is commercial forestry. For the past five to six dec-
ades relatively strong measures have been employed 
in order to increase timber production, which has 
remained by far the most economically profitable 
use of forest land. For example, during the past 30 
years one fourth of the total area of managed forests 
has been subject to either clear cutting or seed tree 

5 Not included in full in this edition. All indicators are 
described in the original assessment publication (Hildén 
et al. 2005).
6 The total area of Finland includes inland waters and the 
Finnish Exclusive Economic Zone of the Baltic Sea.
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and shelterwood fellings. During the same period 
the soils of three quarters of this area have been 
ploughed or otherwise scarified (Peltola 2004). If 
these practices continue with the same intensity they 
will affect almost the whole area of managed forests 
within one rotation cycle.

Although forestry in Finland is based on the use 
of domestic tree species and nowadays also on the 
maintenance of partly mixed forests, forest manage-
ment has greatly diminished the natural variability of 
forest structure (Kuuluvainen 2002, Kuuluvainen et 
al. 2004). Managed forest stands (95% of forest land) 
tend to be even-aged and have very small amounts of 
dead and decaying wood.7 Together with fragmenta-
tion, the decline of dead wood and other features of 
natural forests has been one of the main reasons for 
some 560 forest species having become endangered 
in Finland (Rassi et al. 2001). Another historically 
important reason has been the clearance of herb-rich 

7 Often less than 5 m3/ha, whereas natural forests have 
50–120 m3/ha depending on forest type and location (Sii-
tonen 2001)

forests for agriculture in earlier centuries. Herb-rich 
forests remain a hotspot for forest biodiversity with 
almost one third of all well-known forest species 
and only one percent of the total area of forests on 
mineral soils.

Regarding forestry practices and biodiversity 
management, many changes have taken place during 
the Action Plan period. In state-owned lands (26% 
of forest land) natural resource planning and eco-
logical landscape planning have been applied for the 
whole area. These have advanced the identification 
and safeguarding of valuable biotopes and introduced 
new practices such as maintenance of connectivity. 
New ambitious goals for the amount of dead wood 
in state-owned forests have also been set and new 
guidelines for management practices composed (Hei-
nonen et al. 2004).

In lands owned by private citizens and forest com-
panies (69% of forest land) the survey of key for-
ests biotopes has increased environmental awareness 
and furthered the conservation of some small-scale 
habitats. Key biotopes found in the survey cover 
approximately 0.5% of all privately owned forestry 
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Fig. 1. The development of forest age class distribution in southern and northern Finland according to three 
National Forest Inventories 1921–2005. The distribution has shifted towards younger cohorts in the whole country. 
In northern Finland the amount old-growth forests has halved since the 1920s. In the southern part of the country 
old-growth forests were already scarce in the 1920s mainly due to intensive slash-and-burn cultivation.
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land (Yrjönen 2004). The Finnish Forest Certification 
System (FFCS)8 was introduced in 1997 and today 
covers more than 95% of privately owned forests. 
However, the certification standards have not been 
very demanding with respect to biodiversity con-
servation and the FFCS certification scheme has 
been criticized as insufficient from an ecological 
viewpoint.

The area of protected forests has increased espe-
cially in the north. The deficiencies in the network of 
protected forest in the southern part of the country 
have been acknowledged (Etelä-Suomen… 2000), but 
new protected areas are difficult to establish due to 
fragmented private landownership, high value of land 
and prioritisation of timber production over other uses 
of forest land. A particular METSO Forest Biodiver-
sity Programme for Southern Finland was launched in 
2003 (wwwb.mmm.fi/metso/international) in order to 
advance biodiversity management in managed forests 
as well as restoration, research and monitoring in pro-
tected areas. The METSO programme also included 

8 In Finland the FFCS certification (http://www.ffcs-finland.
org/pages/english/current-situation.ph) is dominant. The 
FSC certification covers only a small proportion of forest 
land and the Finnish FSC standard (http://www.fsc-finland.
org/fsc.htm) has only recently (June 2006) been approved 
by the FSC.

pilot projects, in which several new approaches to 
forest protection based on voluntary commitment by 
private landowners were tested during 2003–2006. 
The new approaches included nature values trading 
and competitive tendering, which result mainly in 
temporary protection contracts for 10 or 20 years at 
a time. New forms of collaborative efforts were also 
initiated. Four regional collaborative networks con-
sisting of various combinations of organizations were 
established with the aim of concentrating conservation 
efforts and strengthening cooperation (Primmer and 
Keinonen 2006).

Locally driven implementations and voluntary 
contracts proved popular among landowners (Prim-
mer and Keinonen 2006, Mönkkönen and Primmer 
2006). The main challenge related to the type of vol-
untary protection initiated by the METSO programme 
lies in the contradiction between conservation aims 
and the fixed term condition of the contracts. Whereas 
short-term contracts serve for conserving some of the 
more dynamic forest characteristics, many of the tar-
geted features typically require decades to develop 
(Mönkkönen and Primmer 2006). According to the 
evaluation of the programme, the conditions of the 
contracts need to be further developed, and connec-
tivity between protected areas requires special atten-
tion in the future (Syrjänen et al. 2006).

Development of pressures and 
related factors

Changes in biodiversity during the Action 
Plan period

Key measures related to the Action Plan 
(1997–2005) 

• intensified use of natural 
resources

• high profitability of timber 
production compared to other 
possible land uses

• the historical clearance of farm-
land continues to affect forest 
biodiversity in southern Finland

• growth of timber stock exceeds 
exploitation; this provides 
opportunities for conservation

• implementation of uniform for-
estry practices on most forested 
land has continued

• continuing conflicts between 
forestry and reindeer herding 

• continuing decline in species associated 
with natural forest features, especially 
decaying wood

• continuing decline in herb-rich woodlands 
valuable for biodiversity, although this trend 
may have slowed down

• continuing habitat loss and fragmentation 
of old-growth forests in southern Finland

• expansion of protected areas, especially in 
northern Finland

• identification and survey of key biotopes in 
managed forests

• natural resource planning and landscape 
ecological planning for state-owned lands 
and habitat restoration in protected areas; in 
privately owned forests these measures are 
difficult to implement

• gradual changes in forestry practices, e.g. 
lighter soil preparation methods, reduced 
construction of new forest roads, mainte-
nance of key biotopes

• new measures for biodiversity conservation 
are being tested in privately owned lands as 
a part of the METSO programme

• a considerable amount of new monitoring 
and research data has become available; 
biodiversity-related parameters have been 
included in the NFI

• the FFCS forest certification has been 
applied to almost all privately owned lands 
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Box 1. Scenarios on the development forest structure

In order to analyse the effects of management guidelines (Forestry Development Centre 
Tapio 2001) on the future characteristics of Finnish forests, the development of forests 
in North Karelia during the next 50 years was estimated with the aid of the MELA model 
(Siitonen et al. 1996, Redsven et al. 2004). Two different logging scenarios were used 
in the simulation:

A) Logging removals for 2000–2050 as set in the Regional Forest Programme for 
2001–2005

B) Logging removals for 2000–2010 as set in the Regional Forest Programme for 
2001–2005 and for 2011–2050 according to the maximum sustainable allowable 
cut.

Both scenarios aimed at the maximisation of net present value and assumed a 4% 
interest rate. According to the simulation the total volume of living trees in managed 
forests would increase markedly: by 88% according to scenario A and by 21% according 
to scenario B (Table 5). The planting of Scots pine (Pinus sylvestris) has been particularly 
common in regeneration areas during recent decades, and thus the volume of pines would 
more than double in 50 years according to scenario A and increase by 40% according 
to scenario B. In 50 years there would be more pine-dominated forests than at present. 
The volume of deciduous trees would increase by 35% according to scenario A, but 
would decline by 11% according to scenario B. The volume of common aspen (Populus 
tremula) would either stay at the present level (A) or decline by 47% (B).

Table 5. The volumes of living trees in managed forests in North Karelia in the years 2000 (National 
Forest Inventory, NFI) and 2050 (MELA model).

Beginning of the calculation 
period, year 2000 (NFI9)

End of the calculation period, year 2050 (MELA-
model)

Scenario A Scenario B

Living trees, million m3 152.0 285.6 184.9

• Scots Pine (Pinus 
sylvestris)

76.0 185.3 106.2

• Norway Spruce 
(Picea abies)

45.6 59.3 51.5

• deciduous trees 30.4 41.0 27.2

The volume of dead wood in managed forests would increase according to both 
scenarios (Table 6). This is based on the assumption that all dead wood is left in the 
forest and not harvested as fire or energy wood nor destroyed or buried in the process 
of soil preparation in regeneration cuttings and other management practices (for the 
significance of these practices see e.g. Hautala et al. 2004, Salomäki 2005, Hetemäki et 
al. 2006, Kurttila and Hänninen 2006). At the beginning of the calculation period 59% of 
the dead wood on forest land consisted of pine and most of the dead wood would also 
be pine at the end of the simulation period. According to both scenarios the proportion 
of birch (Betula pendula and B. pubescens) of the total volume of dead wood would 
increase, as would the area of ≥ 120-yr old managed forests.
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4.2 Mires

Mires cover 20% of the total area of the country (28% 
of the land area) making Finland proportionately the 
most mire-rich country in the world. Although wide-
spread and common, mires are relatively species-poor 
environments – only 4% of all well-known species 
have mires as their primary habitat. However, espe-
cially many forest species are also found on mires. 
A considerable proportion of the species (18%) for 

which Finland has a special responsibility within the 
EU are mire species.

Altogether over 60% of the original mire area has 
been used for forestry, agriculture and peat extrac-
tion or has fallen under hydropower reservoirs and 
infrastructure (Vasander 1996, Peltola 2004). The 
disappearance of natural mires has been particularly 
pronounced in southern Finland, where currently 
nearly 80% of the original mire area has been drained 
to allow for greater forest growth. Before modern 

Table 6. Annual increase of the volume of dead wood (%/year and m3/ha/year) in managed forests 
in North Karelia during the calculation period.

Calculation period 2000–2050

Scenario A Scenario B

Dead wood %/year* m3/ha/year** %/year* m3/ha/
year**

≤ 80 years old forests 2.6 0.17 2.0 0.11

> 80 years old forests 1.7 0.20 0.9 0.08

* The total volume of dead wood is underestimated in the year 2000 because the volume of the 
stem parts less than 10 cm in diameter is excluded from the NFI data. Therefore, the percentage 
increase of dead wood per year is overestimated in the table. The estimates are too large especially 
in young stands and recently cut areas. The estimates were 0.1–0.5 percentage units lower if the 
volume of dead wood was increased by 10–30% in the year 2000.

** The estimates were 0.01–0.03 m3/ha/year smaller if the volume of dead wood was increased 
by 10–30% in the year 2000.

In protected forests the volume of living trees would more than double by 2050. The 
increase would be greatest for aspen and spruce (2.7 and 2.6 fold increase, respec-
tively). The amount of pine-dominated forests would decrease slightly. In protected 
forests the volume of dead wood would increase 1.8 %/year on forest land during the 
calculation period.

The scenario A shows that the volume of dead trees in managed forests could increase 
markedly from the present levels measured by the NFI – 3.5 m3/ha in younger (≤ 80 
years old) forests and around 7.5 m3/ha in older forests (> 80 years old) – if the manage-
ment guidelines (Forestry Development Centre Tapio 2001) were followed for the next 
50 years. In 2050 there could be enough dead wood (i.e. well above 10 m3/ha) in the 
older managed forests to support a more diverse saproxylic species community than at 
present, yet the habitat criteria of the most demanding species would still be met only in 
protected areas (see Penttilä 2004). The decay models used in the simulation may give 
an underestimate of the dissipation rate of dead tree material and thus lead to an overes-
timate of the amount of remaining dead wood. Mortality models were derived from data 
which represent only managed forests. Furthermore, the volume of dead trees removed 
from managed forests is not predicted here. In practice, dead trees in managed forests 
have alternative uses as commercial energy wood or as domestic firewood. As a result 
of these factors the volume of dead wood that may be registered by a future ”NFI 2050” 
is likely to be smaller than predicted by the model, unless additional efforts are made to 
increase the amount of dead wood. 

Leena Kärkkäinen, Tuula Nuutinen, Olli Salminen and Kari T. Korhonen
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forestry practices a substantial part of mires (approx-
imately 0.7 million hectares) were converted into 
arable land (Myllys and Sinkkonen 2004, Vasander 
2006). This affected especially the most nutrient-rich 
habitats such as rich fens, which today amount to less 
than 2% of the total mire area.

During the Action Plan period a major change has 
taken place in relation to the use of mires: the drain-
age of pristine mires was largely given up in 2001. 
In the absence of large-scale construction projects 
(e.g. hydropower reservoirs) the total area of natural 
mires can be expected to remain almost stable for 
the first time in decades, if not centuries. In forestry, 
emphasis has recently been put on ditch clearing and 
supplementary ditching. Without these practices part 
of the drained mires would gradually regain their 
original water balance and vegetation. The average 

annual amount of ditch clearing and supplementary 
ditching during the Action Plan period was 77 00 
hectares (Peltola 2004).

In protected areas almost 12 000 hectares of 
drained mires have been restored between 1997 and 
2005. This represents almost half of the estimated 
need for restoration (Ennallistamistyöryhmä 2003, 
Hokkanen et al. 2005). The network of protected 
mires is relatively extensive and representative, espe-
cially in the northern part of the country. Greater 
deficiencies include nutrient-rich mires (especially 
rich fens) and spruce mires in southern Finland, suc-
cessive mire series created by land uplift along the 
Bothnian Bay, small-scale mire and forest mosaics 
as well as sloping fens (Aapala 2001, Heikkilä and 
Lindholm 2004). Some of these deficiencies have 
been addressed in the METSO programme. Another 
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Fig. 2. The draining of mires in southern and northern Finland according to the 3rd and 5th–9th National Forest 
Inventories 1951–2003. In southern Finland the decline of undrained mires has been particularly dramatic, but 
in the northern part of the country almost 40% of mires have also been drained. The decline of recently drained 
mires by NFI9 indicates the slowing down of new draining activities.

Development of pressures and related 
factors

Changes in biodiversity during the 
Action Plan period

Key measures related to the Action 
Plan (1997–2005) 

• intensified use of natural resources: 
wooded mires are largely managed as 
forests

• attempts to make mire habitats more 
productive: especially drainage for timber 
production → emphasis recently on ditch 
clearing and supplementary drainage

• peat extraction continues to exert local and 
regional pressures

• many species in decline, especially 
species of nutrient-rich mires

• mire habitats have declined and 
become fragmented especially in 
southern Finland; this process is, 
however, slowing down

• adverse successional changes on 
drained mires continue

• natural features of wooded mires 
(e.g. dead wood) have continued to 
decline

• first-time drainage has nearly stopped
• protected mire and wetland areas have 

increased
• changes in forest management prac-

tices, e.g. survey and maintenance of 
key biotopes

• natural resource planning and land-
scape ecological planning for State-
owned lands include mire areas

• habitat restoration has begun in pro-
tected areas
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weakness of the network is that the wooded margins 
of mires have often not been included within the 
boundaries of protected areas, and have consequently 
been altered by forestry practices. Furthermore the 
high degree of habitat fragmentation especially in 
the southern parts of the country poses a problem for 
mire conservation (e.g. Keränen et al. 1995, Aapala 
and Lindholm 1999, Aapala 2001).

4.3 Baltic Sea

Finnish territorial waters and the Finnish Exclu-
sive Economic Zone (EEZ) cover nearly 20% (81 
650 km2) of the total surface area of the Baltic Sea. 
Although ecologically difficult to approach as a 
separate entity, this area is the administrative unit 
in which Finnish laws apply and which Finland thus 
has responsibility for. Just under 300 marine species 
(1.4% of all well-known species) have been listed 
from the area, although this is a severe underestima-
tion in several respects. Perhaps some 5 000 species 

of poorly known micro algae not included in the 
above figure occur in the Finnish territorial waters 
and EEZ. Due to low salinity levels many fresh water 
species also thrive in the Baltic Sea.

The most serious threat facing the Baltic Sea is 
eutrophication. For Finnish coastal waters this is par-
ticularly true of the Gulf of Finland and the Archipel-
ago Sea, where increased water turbidity and lowered 
oxygen concentrations, among other things, cause 
extensive changes in plant and animal communities 
(e.g. Kauppila and Bäck 2001). Eutrophication is 
slightly less acute in the Bothnian Sea and Bothnian 
Bay, where there is less loading from communities 
and agriculture. Of the anthropogenic nitrogen and 
phosphorus loading entering the Baltic Sea from 
Finnish territory, 45 to 80 percent originates from 
agriculture (Kauppila et al. 2004). Other threats to 
the northern parts of the Baltic Sea include harmful 
substances, building of infrastructure for navigation 
and holiday residences as well as the rising risk of 
oil spills due to increased transportation on the Gulf 
of Finland.
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Within the past three decades loading from point 
sources has decreased substantially as a result of 
improved wastewater collection and treatment both 
in communities and the industry. There have also been 
attempts to control the amount of nutrients entering the 
Baltic Sea from arable lands (especially as a part of the 
agri-environmental support scheme – see Section 3.1.3 
and Box 2), but these have yielded only limited results 
(e.g. Pyykkönen et al. 2004). Since 1991 Finland has 
actively supported the building of wastewater collec-
tion and treatment facilities in Saint Petersburg, which 
has been identified as the biggest single point-source 
polluter within the whole Baltic Sea region (Vikman 
2002). During the Action Plan period risks related to 
oil transportation on the Gulf of Finland have been 
assessed (Hänninen and Rytkönen 2004) and new oil 
spill combating equipment has been acquired.

Knowledge regarding Finnish marine underwater 
biodiversity has been lacking for a long time. To fill-in 
the largest gaps in knowledge, a large-scale survey 
of benthic habitats and fish breeding grounds was 
initiated in 2005 (see www.environment.fi/velmu). 
Another major research effort has been the BIREME 
Baltic Sea Research Programme, which between 2003 
and 2005 funded 25 different research projects aiming 
at preventing problems caused by eutrophication and 
harmful substances as well as advancing the mainte-
nance of biodiversity and sustainable use of marine 
resources (see www.aka.fi/bireme). During the Action 
Plan period the first protected underwater areas have 
been established and protected areas, which include 
above-surface marine and coastal habitats, have been 
substantially expanded.

4.4 Inland waters

The total surface area of inland waters in Finland is 
approximately 3.4 million hectares, making inland 

waters the fourth most extensive habitat type in the 
country. There are almost 190 000 lakes and ponds 
of over 0.1 hectares in size and 600 rivers with a 
mean flow over 2 m3/s (Kuusisto 2004). In addition 
to lakes and rivers, Finnish inland waters include a 
great number of brooks, springs and ponds. Of all 
well-known species 6% have inland waters as their 
primary habitat.

The most important factors affecting inland 
waters have been changes in water quality as well 
as the construction and regulation of water bodies. 
With decreasing loading from point sources the nutri-
ent concentrations of many larger lakes and rivers 
have declined, whereas smaller rivers and lakes 
next to extensive areas of arable land continue to 
eutrophicate (Räike et al. 2003). Airborne acidifica-
tion, which formerly affected many clear-watered 
watershed lakes, is no longer considered a threat to 
biodiversity (Mannio and Vuorenmaa 2004).9 Most 
Finnish rivers were cleared of rocks for timber float-
ing in the late 19th and early 20th centuries, and most 
large rivers were dammed for hydropower between 
1930 and 1980 (e.g. Yrjänä 2003). Water level regu-
lation also affects almost one third of Finnish lakes 
by area and a much larger proportion of the water 
volume, since most of the larger watercourses are 
regulated (Marttunen et al. 2001).

One of the greatest changes regarding inland 
waters has been the clearing and straightening of 
small streams and brooks to improve forest drainage. 
Many springs have also been altered mainly for water 
supply. In addition to the alteration of stream courses, 
forestry practices have also affected biodiversity 

9 On the western coast acidification continues to affect 
biodiversity as a result of the cultivation of acid sulphate 
soils – in Finland there are more than 3 000 km2 of these 
soils and many rivers in the central-western part of the 
country are affected by the run-off from acid sulphate soils 
(Åström et al. 2005).

Development of pressures and related 
factors

Changes in biodiversity during the 
Action Plan period

Key measures related to the Action 
Plan (1997–2005) 

• increased diffuse nutrient loads from inten-
sified agriculture and forestry

• increasing wastewater loads due to rising 
living standards

• increasing risk of oil spills due to growth in 
transportation volumes

• high internal loading
• concentrations of some harmful substances 

have decreased (e.g. PCB, DDT), but others 
remain relatively high (e.g. dioxins)

• extensive changes in plant and animal 
communities in the Gulf of Finland 
and the Archipelago Sea due to 
eutrophication, for example blooms of 
blue-green algae are common

• changes in biodiversity continuing 
(e.g. spread of invasive species)

• winter-time oxygen levels of near-
bottom water have decreased in the 
Gulf of Finland

• expansion of protected marine areas
• reductions in wastewater loads (esp. 

from point sources), although impacts 
on the state of the sea have become 
evident only in limited areas

• risks related to marine transportation 
have been addressed 

• new research data available
• a large-scale survey of marine under-

water habitats has been initiated
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associated with small water bodies by changing the 
light conditions and microclimate of the habitats.
During the Action Plan period steps have been 
taken both in agriculture and forestry to decrease 
the amount of nutrients entering inland waters. These 
have included leaving buffer strips along waterways 
and better practices in the use of fertilizers. The posi-
tive development in terms of decreasing nutrient 
loading from point sources has continued (Niemi 
et al. 2004).

There have been a multitude of projects for restor-
ing built and eutrophicated rivers and lakes, although 

most of these have had some other primary goal 
besides safeguarding biodiversity (Eloranta 2004, 
Keto et al. 2004). During the Action Plan period the 
first biodiversity-oriented restoration projects were 
carried out alongside many studies to this end (e.g. 
Jormola et al. 2003). Less detrimental water level 
regulation practices have also been developed and 
studied (e.g Marttunen and Järvinen 1999, Hellsten 
2000, Yrjänä et al. 2000, Marttunen et al. 2004a, b).

The network of protected inland water and shore 
areas has expanded as a result of Natura 2000 and 
is now considered representative in many respects 

Fig. 4. Sources of nitrogen and phosphorus loading entering the Baltic Sea from Finnish rivers as an average 
of the years 1993–2002. Loading from agriculture accounted for over 60% of all anthropogenic loading for both 
nutrients. In the case of nitrogen airborne loading and loading from municipalities was also important. For phos-
phorus, loading from scattered dwellings and forestry remain the greatest challenges in addition to agriculture.
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Development of pressures and related 
factors

Changes in biodiversity during the 
Action Plan period

Key measures related to the Action 
Plan (1997–2005) 

• the construction and regulation of water-
courses affects one third of all inland waters 
(measured by surface area)

• increased diffuse nutrient loads from inten-
sified agriculture and forestry

• increased wastewater loads from rural 
settlements and holiday residences due to 
rising living standards

• uncontrolled introductions related to inland 
water fisheries

• small water bodies widely affected by forest 
management 

• declines of habitats and populations 
associated with small water bodies, 
natural rivers, and nutrient-poor lakes

• the general decline of inland water 
biodiversity slowed down and in many 
places halted

• previously acidified lakes are now 
recovering

• expansion of protected water and 
shore areas

• reductions in pollution loads from 
point sources

• restoration work has begun in lakes, 
rivers and river systems

• growing concern for small water 
bodies in forestry

• new research concerning better 
water level regulation and restoration 
practices
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(Toivonen et al. 2004). The situation concerning the 
conservation of small water bodies remains less satis-
factory, albeit no comprehensive survey of their state 
has been conducted. Recently there has been growing 
concern for these habitats within forestry and, for 
example, the survey of key biotopes has improved 
the situation to some degree (Yrjönen 2004).

4.5 Farmlands

Because of the country’s northern location, agricul-
ture in Finland is largely concentrated in the south-
western and western plains. Altogether farmlands10 

cover 7% of the total area of Finland, but in the south-
western province of Varsinais-Suomi the amount of 
farmland accounts for more than one quarter of the 
land area. Farmland habitats harbour 16% of all well-
known species, making farmlands the second most 
species-rich habitat type in Finland. Traditional agri-
cultural biotopes are especially important for many 
species, including almost 18% of all threatened spe-
cies (Rassi et al. 2001).

Having been created by human activities, farm-
lands are dependent on continuous human inter-

ference with the physical landscape. The nature 
of this interference is a key question for farmland 
biodiversity. Traditional low-intensity farming prac-
tices created many diverse habitats, which partly 
resemble natural open habitats and to which spe-
cies have had time to adapt. In Finland traditional 
farming practices practically ceased during the 20th 
century (Pykälä 2001). Changes associated with the 
intensification and industrialisation of agriculture – 
the disappearance of meadows, open ditches, field 
margins and the decrease in the number of small 
farms and grazing livestock, among other things – 
are the most important factors threatening farmland 
biodiversity.

The second period of the EU agri-environmen-
tal support scheme (2000–2006) included a clear 
shift towards maintaining and increasing biodi-
versity on active farms. Measures related to the 
agri-environmental support scheme have been the 
most important actions taken to safeguard farmland 
biodiversity during the Action Plan period. Other 
important actions include completion of the survey 
of traditional rural biotopes (Vainio et al. 2001) and 
the several, albeit small and largely uncoordinated, 
management projects that have followed. Expansion 
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Fig. 5. The number of all active farms and their average arable land area 1990–2004 (A) and the number of 
cattle farms and the total amount of cattle 1990–2004 (B). During the past two decades small farms have largely 
disappeared and the remaining ones are larger than before. The numbers of cattle farms and cattle have declined, 
although the number of cattle has not declined as rapidly as the number cattle farms. The intensification of farming 
practices and decrease in the number of grazing cattle have resulted in the decline of many habitats important 
for biodiversity (e.g. field margins and meadows).

10 Includes open fields and adjoining semi-open areas.
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Box 2. Cost-effectiveness of the agri-environmental support scheme

In Finland 98% of all arable land is covered by the basic measures of the agri-environmental 
support scheme. Because of the high coverage, the effects of the measures cannot be evalu-
ated by comparing farms participating and those not participating in the scheme. Instead, an 
economic model was used to analyse the effects of different policy options available within 
the scheme. A representative arable farm from southern Finland was developed for modelling 
purposes. The farm had 38 hectares of arable area, which was divided into 19 differential land 
productivity classes. These were further allocated to seven different land uses (winter wheat, 
spring wheat, oats, barley, rape, sugar beet, green fallow). Three policy options were included 
in the analysis:
1) The farm receives income support based on arable area (CAP, LFA and national supports), 

but does not participate in the agri-environmental support scheme.
2) The farm implements basic and additional measures of the agri-environmental support 

scheme, which include leaving 0.6 metres wide field edges and 3 metres wide buffer strips 
between fields and water bodies.

3) The farm implements special measures of the agri-environmental support scheme, which 
include forest margins and 15 metres wide buffer zones between sloping fields and water 
bodies.

The biodiversity effects of different land allocation options were estimated using data from 
the literature (Ma et al. 2002, Kuussaari and Heliölä 2004). The numbers of vascular plant and 
butterfly species in different habitats together with corresponding Shannon’s diversity indices 
were used as indicators of biodiversity. According to the results, there were no great differences 
between policy 1 and 2. The number of plant species and Shannon’s diversity index were the 
same or almost the same in both cases (Table 6). Since the basic measures of environmental 
support were mainly designed to advance water pollution control, the only significant differences 
between the options occurred in the amounts of nutrient leaching – especially the leaching of 
nitrogen declined as a result of policy option 2.

Table 6. Summary of the economic value and environmental consequences of different policy options.

Policy option 1 Policy option 2 Policy option 3

Economic variables

Value of output € 15 059 € 13 967 € 13 472

Profit € 11 756 € 15 093 € 14 997

Environmental support received - € 3 744 € 4 134

Profit without environmental support - € 11 349 € 10 863

Environmental variables

Shannon’s diversity index 1.89 1.89 1.97

Number of plant species 250 260 283

Total leaching of nitrogen 351 kg 267 kg 234 kg

Total leaching of phosphorus 54 kg 51 kg 49 kg

The best results in terms of both biodiversity and water pollution prevention were reached 
as an outcome of policy option 3. Shannon’s diversity index was slightly higher and the number 
of plant species 13% higher in policy option 3 than if measures of the environmental support 
scheme were not implemented at all (policy option 1). The value of the farm’s output declined as 
more arable land was allocated to field verges, buffer strips and buffer zones. The environmental 
support nevertheless more than compensated for these losses and, ultimately, policy options 2 
and 3 appeared clearly more attractive to the farmer in economic terms than policy option 1

Jussi Lankoski and Marita Laukkanen
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of organic farming as well as the decreasing amounts 
of fertilizers and increasing amounts of biological 
control used have also created better conditions for 
many farmland species.

The effects of the agri-environmental support 
scheme have been studied in detail during the Action 
Plan period (Kuussaari et al. 2004). In general, the 
effects of the scheme have been in the desired direc-
tion, but have not been strong enough to match up 
with the previous and partly still continuing decline 
in farmland biodiversity. For example, the estab-
lishment of uncultivated field margins - one of the 
key measures of the support scheme - has resulted 
in approximately 9 000 to 17 500 hectares of field 
margins being left outside cultivation (based on a 
survey from 2002; Puurunen 2004). However, this 
amount was mainly added at once at the beginning 
of the first support period in 1995. Since then the 
loss of field margins as a result of general intensifi-
cation of the use of farmlands (subsurface draining 
in particular) has probably exceeded the establish-
ment of new areas due to the agri-environmental 
support scheme. 

Of all the measures included in the Finnish agri-
environmental support scheme the special contracts 
for the maintenance of traditional rural biotopes 

Development of pressures and 
related factors

Changes in biodiversity during the 
Action Plan period

Key measures related to the Action Plan 
(1997–2005) 

• increased production pressures 
in farming  fewer farms but 
bigger unit sizes and intensi-
fied land-use (e.g. sub-surface 
draining)

• trends in agri-environmental 
support schemes hard to pre-
dict

• the number of livestock and 
livestock farms is in continuous 
decline

• increasing uniformity of habitats and 
impoverishment of species diversity, 
although these have slowed down in 
some cases

• the number of red-listed farmland spe-
cies is increasing and many common 
species are also declining (e.g. birds 
and butterflies associated with mead-
ows)

• the extent of meadows has crashed 
historically and continues to decline

 

• gradual changes in farming practices
• management of traditional agricultural biotopes 

has been initiated with the help of a special agri-
environmental support scheme

• new field margins and buffer zones have been 
established as a result of the agri-environmental 
support scheme; however, their total amount 
has declined due to intensification of farming 
practices

• proportion of organic farming is increasing
• decreasing amount of fertilizers used, increase 

of biological control, fluctuating trends in the use 
of pesticides

• new monitoring and research data has become 
available

have been considered most effective in terms of 
their effect on biodiversity (Puurunen et al. 2004). 
In 2003 these voluntary special contracts included 
22 345 hectares on 2503 farms (Karja 2004). Their 
quality and management were evaluated in 2004 in 
a case study covering one tenth of the total contract 
area (Schulman et al. 2006). As a main result, the 
enhancement of biodiversity was judged purposeful 
in as much as 95% of the contract area.

4.6 Alpine habitats (fells)

Finland has approximately 1.5 million hectares of 
alpine habitats (4% of the total area of the country), 
of which one half are open fell habitats and the other 
half semi-open mountain birch stands. These habitats 
cover the very northernmost parts of Finland as well 
as the more southern separate fells rising above the 
tree line, which in Finland is at approximately 400 to 
500 metres. In general, the Finnish fells are relatively 
low and gently sloping, and consist of nutrient-poor 
acid soils. The fells of the very north-western corner 
of the country are an exception, with a starker relief 
and calcareous soils. Alpine habitats harbour 3% of 
all well-known species.
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Large areas of fell habitats remain in an undevel-
oped and relatively pristine condition. Apart from 
the emerging effects of climate change, the only 
truly widespread human-induced change has been 
the vegetation changes caused by reindeer herding. 
Reindeer husbandry has been the principal means of 
livelihood of the indigenous Sami people for centu-
ries. The effects of grazing reindeer became much 
stronger, however, only during the 1970s and 1980s 
when reindeer herds more than doubled from their 
post-war levels (e.g. Bernes 1996, Suominen and 
Olofson 2000). Today reindeer herds remain large 
and alpine lichen grounds – the basis of the reindeer 
winter diet – are heavily depleted. At best one third 
of the biomass of lichen remains, at worst only 3% 
(Kumpula et al. 2004).

Fig. 6. The state of lichen grounds of the twelve northernmost reindeer herding cooperatives (”paliskunta”) 
according to surveys made in 1995–1996 and 1999–2003. During the first half of the 1990s the reindeer herds 
of the two westernmost co-operatives were clearly below the maximum numbers allowed (1.7 reindeer per km2). 
The lichen grounds in these areas appear to have recovered to some extent rather rapidly. Lichen grounds in 
the areas of the eastern co-operatives, where reindeer densities have remained high (2.6 reindeer per km2), 
have generally deteriorated further (Kumpula et al. 1997, 2004).

moderate satisfactory tolerable poor

A) 1995–1996 B) 1999–2003

Today the maximum sizes of reindeer herds are 
closely regulated and lichen grounds are monitored 
periodically. During the Action Plan period the maxi-
mum permitted reindeer numbers were decreased 
three times, in 1997, 1998 and 2000. Despite these 
measures, grazing pressure continues to cause 
changes in plant species composition, results in 
local erosion and partly prevents the rejuvenation of 
mountain birch stands previously killed by Autumnal 
moth (Epirrita autumnata) outbreaks (e.g. Suominen 
and Olofson 2000, Holtmeier et al. 2003, Tenow et 
al. 2005).

During the past decade the numbers of tourists 
visiting the alpine areas of Lapland have increased 
substantially. In northwest Lapland visitor numbers 
increased in ten years even by 160%. The number of 

Development of pressures and related 
factors

Changes in biodiversity during the 
Action Plan period

Key measures related to the Action 
Plan (1997–2005) 

• profitability pressures in reindeer hus-
bandry have resulted in large herds and 
intense (local) grazing pressures

• although the total amount of reindeer 
has decreased since the early 1990s, 
grazing pressure is still very high in 
many places 

• recreational land use pressures, espe-
cially off-road traffic (snow mobiles and 
ATVs) are increasing

• climate change 

• alpine lichen heaths suffer widely from 
reindeer herding, although in some 
areas conditions have improved

• palsa mires are disappearing increas-
ingly rapidly as permafrost cores in 
palsas melt

• incipient changes in alpine timberline
• alpine bird populations possibly declin-

ing

• improved planning of management and 
use of protected areas

• gradual changes in land use practices 
• increasing emphasis on biodiversity-

related tourism
• monitoring schemes on selected spe-

cies and lichen grounds
• management of National parks and 

wilderness areas is developing; oppor-
tunities for local communities to partici-
pation are better than earlier 
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people visiting the northernmost national parks has 
in some instances increased at almost the same rate 
(Saarinen and Vaara 2002). The effects of tourism on 
alpine biodiversity are difficult to evaluate. Depend-
ing on the type of tourism the effects may vary from 
harmful (e.g. extensive off-road traffic) to beneficial 
(increased conservation efforts as the demand for 
unspoiled nature increases). In any case, the numbers 
of snowmobiles, all-terrain vehicles (ATVs) and heli-
copter flights have been increasing steadily during 
the Action Plan period.

Several area-specific plans aimed at an integrated 
and purposeful management of protected and wil-
derness areas have been drafted during the Action 
Plan period. The established wilderness areas have 
mostly retained their integrity, and local communities 
have been better integrated into the planning of their 
management (Gilligan et al. 2005). The first signs 
of climate change-induced biodiversity losses have 
become apparent during recent years. For example, 
a greater amount of existing frozen cores of palsa 
hummocks are melting than new ones are forming, 
and palsa mires are now at risk of disappearing from 
Finland (Luoto et al. 2004). Palsa mires are especially 
important for wading birds. There have also been 
signs of a more widespread decline in the populations 
of breeding birds in alpine habitats.

4.7 Urban and transport areas

Compared to most other European countries the 
population density in Finland is low (17 inhabitants 
per km2 on average) and the Finnish cities and other 
population centres are small and far apart. Even the 
largest cities appear relatively green, with undevel-
oped patches among the infrastructure and adjoining 
fields and forests always close to city centres. Urban 
and transport areas, which cover all developed lands 
(population centres, roads, industrial areas etc.), 
cover 3% of the total area of Finland and harbour 
11% of all well-known species. Urban areas are thus 
markedly species-rich environments, although many 
of the species occurring in urban areas are not native 
to the country.

In a sense, there are two opposing kinds of bio-
diversity in urban areas: biodiversity, which is there 
because of human influence and biodiversity, which 
is there despite it. Finnish towns and cities often have 
more species than any area of the adjoining country-
side of the same size (e.g. Kurtto and Uotila 1999, 
Vähä-Piikkiö et al. 2004). This can be accredited to 

e.g. the greater diversity of man-made habitats and 
the high frequency of disturbances, which maintain 
early successional stages in urban environments 
(Rebele 1994, Trepl 1995, Niemelä 1999). In Finland 
parks, gardens and ruderal environments also offer 
a secondary habitat to many native specialist insect 
species.11 Man-made habitats are dependent upon a 
certain degree of interference, but become unsuitable 
with more intense development. The other kind of 
biodiversity found in Finnish cities and population 
centres is what remains of the original habitats within 
their boundaries. This biodiversity is threatened most 
by the spread of infrastructure.

During the Action Plan period increasing attention 
has been paid to original biodiversity in urban areas.

11 Especially of the Lepidoptera, Coleoptera, Hymenoptera 
and Diptera orders (Rassi et al. 2001).

moderate satisfactory tolerable poor

A) 1995–1996 B) 1999–2003

Fig. 7. The number of sites with species characteristic 
to herb-rich forests in Helsinki, 1900–2004. The disap-
pearance of suitable habitats for these species has 
continued since 1997, although the city of Helsinki has 
coordinated a GIS database of important sites.
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Comprehensive surveys have been carried out of some 
aspects of biodiversity in some of the largest cities (e.g. 
Kurtto and Helynranta 1998, Vähä-Piikkiö 2002, Tyn-
jälä 2004, Väre et al. 2005), biodiversity information 
databases have been developed to support city plan-
ning and new protected areas have been established.12 
Representing a new approach to conservation, the first 
three National Urban Parks were established in 2001 
and 2002. These parks are not conventional protected 
areas, but rather aim at safeguarding a continuum from 
natural habitats to heavily modified parks by setting 
limitations for city planning. Their total area is slightly 
over 2 600 hectares.

New approaches have also been taken, for 
example, in building, landscape planning and water 
channel construction. These have included better 
reco gnition of natural landscapes and creation of nat-
ural-like built elements. The purposeful management 
of special urban habitats, such as ruderates, depots, 
harbour areas etc., remains mostly unrealised.

4.8 Shores

The exact delimitation and measurement of the area 
of shore habitats is difficult. We estimated that there 
could be approximately 800 000 hectares of shore 
areas (2% of the total area of Finland) between 
normal water level and the 1.5 metres contour line, 
which represents the average maximum high water 
along the Finnish coastline. This area consists mainly 
of open and semi-open shore biotopes such as coastal 
meadows, marshlands, gravel fields, sand dunes, 
willow thickets etc. Relative to their extent in area,

12 Between 1997 and 2004 the total area of protected areas 
in six biggest cities increased by 37%.

shores constitute a biodiversity hotspot habitat with 
11% of all well-known species.

Finnish shore habitats are threatened most impor-
tantly by the cessation of traditional farming prac-
tices on coastal meadows, eutrophication, building of 
holiday residences and other development projects. 
Traditional farming practices, which were still rela-
tively widespread during the 1950s and 1960s, cre-
ated and maintained open coastal meadows (Pykälä 
2001). These habitats have since become overgrown 
by reeds (esp. Phragmites australis) and willows. 
Coastal meadows are important habitats for many 
vascular plants, insects and birds, many of which 
are now threatened. Shore habitats also appear to 

Development of pres-
sures and related factors

Changes in biodiversity during the Action 
Plan period

Key measures related to the Action Plan 
(1997–2005) 

• expansion of infrastruc-
ture, infill in existing 
built-up areas, and other 
intensification of land use

• natural habitats have been built over 
• green areas, open ruderal environments and 

older low-density housing areas are shrink-
ing

• increasing amounts of highly developed 
areas 

• some species have moved into newly 
built-up areas

• gradual changes in building activities with, for 
example, greater attention to landscape charac-
teristics

• increasing attention to biodiversity values in city 
planning

• first comprehensive surveys of urban biodiversity 
completed in some cities

• establishment of the first National Urban Parks
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Fig. 8. The number of holiday residences in Finland, 
1980–2002. The building of holiday residences is often 
harmful to shore species due to disturbance, man-
agement of riparian forests, building of the shoreline 
(quays and boat havens) etc. However, owners of 
holiday residences may also contribute to the man-
agement of coastal meadows and undertake other 
biodiversity-friendly activities.
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be particularly susceptible to the harmful effects of 
invasive species.

A national shore conservation programme 
from 1992 and a waterfowl wetland conservation 
programme from 1982 have guaranteed that the 
approximately 220 000 hectares of shore habitats and 
adjoining waters areas included in the programmes 
have retained their more or less natural state. During 
the Action Plan period especially new areas included 
in the Natura 2000 Network have increased the rep-
resentativeness of the network of protected shore 
areas substantially. In 2004 on average 16% of the 
shoreline of inland waters was included in the net-
work (Kallio 2004).

Some coastal meadows are now being man-
aged as a result of the agri-environmental support 
scheme. Several projects have also been carried out 
by the environmental administration, Metsähallitus 
(Finnish Forest and Park Service) and NGOs, which 
have aimed at restoring and managing important 
coastal bird areas. Some of these have received 
LIFE funding from the EU. In general, knowledge 
regarding the extent and state of shore biodiversity 
is scanty in many cases.

4.9 Rocky habitats and eskers

Rocky habitats and glacifluvial eskers have many 
common features related to e.g. exposure to sunlight 
and microclimate, but are also quite distinct in some 
other respects. Finland has approximately 0.5 million 
hectares of open to semi-open rocky habitats (1% of 
the total area of Finland) and 0.8 to 1.7 million hec-
tares of eskers, depending on the criteria used. Rela-
tive to their total area, rocky habitats are especially 
important for species diversity: 6% of well-known 
species have rocky habitats as their primary habitat. 
Eskers outside the northernmost parts of the country 
are covered with forests. Since many species found 

on eskers also live in other types of forest habitats 
there are rather few species exclusive to eskers.

The main threats to biodiversity in rocky habitats 
and eskers are similar. Extraction of sand, gravel and 
bedrock affect both habitats and constitute a seri-
ous threat to them with irreversible consequences. 
Another main factor affecting the biodiversity of 
rocky habitats and eskers is the management of for-
ests growing on them. Particularly harmful are dense 
young tree stands following artificial regeneration 
and the prevention of forest fires, both increasing 
shading and altering the microclimate. Rocky habi-
tats are also threatened by mining activities, which, 
however, have been generally decreasing during the 
past two decades and now have only limited conse-
quences for biodiversity. They continue to threaten 
rare and specialised communities found especially 
on limestone and ultra-alkaline rock. Eskers have 
traditionally been suitable grounds for building roads 
and houses. Several of the largest cities in Finland 
are located on eskers.

In Finland eskers have been protected by a 
national conservation programme for glacifluvial 
esker formations from 1984, which includes 159 
representative esker areas totalling 97 000 hectares. 
The protection of these areas has been enacted in 
the Land Extraction Act, which does not issue strict 
limitations on the use and alteration of vegetation 
growing on eskers. During the Action Plan Period 
the conservation status of many of these areas has 
improved, and today 10% of their total area has been 
included in nature conservation areas and 60% in 
the Natura 2000 Network (Rintala 2006). Further-
more the protection of valuable rocky habitats has 
advanced as the regional surveys of important rocky 
outcrop areas have been completed. In the survey 
altogether 1 049 nationally valuable rocky outcrops 
were identified, amounting to almost 110 000 hec-
tares. Although in most cases the Nature Conserva-
tion Act does not protect the sites, the survey results 

Development of pressures and 
related factors

Changes in biodiversity during the 
Action Plan period

Key measures related to the Action Plan 
(1997–2005) 

• decline in grazing and mowing of 
shore meadows

• building activities spreading along 
shores both in rural and built-up areas 

• impoverishment of species diversity in 
shore habitats due to overgrowth and 
construction, although these trends 
have slowed down in some places 

• gradual changes in regulating shore con-
struction 

• the agri-environmental support scheme has 
made the management of some coastal 
meadows possible

• several projects aiming at restoring and 
maintaining important coastal bird areas 
have been started or completed 
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have been widely utilised as background data when 
considering rock extraction permits.

During the Action Plan period extraction prac-
tices have been changing and the recycling of land 
resources has increased. More crushed bedrock is 
now being used instead of gravel. This can mainly 
be considered as a desirable development since 
most of the rocky habitats used for extraction are 
of some relatively common and species poor type. 
New management guidelines for state-owned fo rests 
(Heinonen et al. 2004) include special instructions 
for the management of forests growing on eskers 
and rocky outcrops. The survey of key forest 
biotopes in privately owned lands included rocky 
outcrops and rocks, sandy areas, cliffs and ravines. 
Altogether approximately 14 000 hectares of these 
biotopes were found. The Forest Act prohibits the 
alteration of their main characteristics.

4.10 General land use changes

The two case-study areas examined in the analy-
sis of land use changes – the southwest coast and 
North Karelia – are quite distinct in terms of pres-
sures affecting biodiversity. The southwest coast is 
an area with a relatively high demand for develop-
ment and strong competition between different land 
uses. Land use in North Karelia, on the other hand, 
is dominated by forestry throughout the province 
expect for the few population centres.

In terms of development, the overall situation was 
relatively stable during the ten-year period between 
1990 and 2000 in both areas (Table 7). The amount 
of built-up area increased by 1.1% in the southwest 
coast (156 km2) and by 0.3% in North Karelia (52 
km2). At the same time, the population of the prov-
ince of North Karelia decreased by 4% whereas the 

Fig. 9. Volumes of mining and land resource extraction, 1990–2002. Mining of limestone and ore have been 
declining whereas mining of minerals, mainly soapstone and apatite, has increased. The extraction of sand and 
gravel from eskers has been partly substituted by the extraction and crushing of bedrock.
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Development of pressures and related 
factors

Changes in biodiversity during the 
Action Plan period

Key measures related to the Action Plan 
(1997–2005) 

• large amounts of esker areas have 
been used for building

• extraction of sand, gravel and bedrock 
have changed rocky and esker habi-
tats permanently

• forest management has intensified on 
eskers 

• forest fires are prevented almost com-
pletely

• loss of rocky and esker habitats has 
slowed down

• many specialist species of rocky and 
esker habitats have declined 

• poor prospects for species dependent 
on forest fire dynamics 

• expansion of protected areas and better 
protection of valuable areas outside pro-
tected areas

• marked changes in extraction practices 
(gravel increasingly replaced by crushed 
rock)

• survey of valuable rocky habitats
• gradual changes in the management of for-

ests growing on eskers and rocky outcrops
• survey of forest key biotopes has advanced 

the conservation of some small-scale rocky 
and sandy habitats
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populations of the provinces of Varsinais-Suomi and 
Uusimaa - approximately the southwestern coast area 
included in the analysis – increased by 7% and 19%, 
respectively. These changes indicate that, whereas 
development was still spreading in North Karelia 
despite declining population numbers, the construc-
tion of new areas had been somewhat less extensive 
along the southwest coast than what the growing 
population numbers might lead to expect. In North 
Karelia uninhabited farmhouses are still used as 
summer cottages and new cottages are also being 
built by people living outside the area.

In both areas the use of forests was intensive. 
In North Karelia 7.1% of the closed canopy forests 
(1 200 km2) turned into treeless and semi-open areas. 
In the south-west coast the corresponding figure was 
5.2% (700 km2). However, the total amount of forests 
did not change since approximately the same amount 
of land, which was either treeless or semi-open in 

1990, had turned into closed canopy forest by 2000. 
Despite the balance, the changes are relevant in terms 
of biodiversity. In both areas a large proportion of 
forest land was subject to intensive changes during 
the ten year period as a result of clear fellings.

Separate analyses were also made of the structure 
of the closed canopy forests and of the building of 
shorelines. According to the former, only few exten-
sive areas of continuous forests remain. Larger areas 
with a proportion of closed canopy forests exceed-
ing 90% covered only 3% of all areas. The majority 
of the forests in both case-study areas consisted of 
small mosaic-like patches. The analysis of changes in 
built-up areas shows that new areas were largely con-
centrated along the shoreline. Depending on the scale 
of the analysis, 3.0 to 4.7 percent of the shoreline 
was used for building in ten years. In 2000 the pro-
portion of undeveloped shoreline was between 83.0 
and 72.0 percent in the southwest coast and between 
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A) Southwest coast (13 400 km2)

                                                2000
 1990

Built areas Arable lands
Closed canopy 
forests

Marshes and 
open mires

Treeless and 
Semi-open 
areas

Total

Built areas 6.8 - - - - 6.8

Arable lands 0.2 27.6 0.2 - 0.3 28.3

Closed canopy forests 0.5 - 43.1 - 5.2 48.9

Marshes and open mires - - - 1.5 - 1.5

Treeless and Semi-open areas 0.4 0.4 4.9 - 8.7 14.5

Total 8.0 28.0 48.3 1.5 14.2 100.0

B) North Karelia (16 600 km2)

                                             2000
 1990

Built areas Arable lands
Closed canopy 
forests

Marshes and 
open mires

Treeless and 
Semi-open 
areas

Total

Built areas 2.2 - - - - 2.2

Arable lands - 5.9 1.2 - 0.5 7.7

Closed canopy forests 0.2 - 56.9 - 7.1 64.2

Marshes and open mires - - - 5.5 - 5.5

Treeless and semi-open areas 0.1 0.4 7.6 - 12.2 20.3

Total 2.5 6.3 65.8 5.5 19.9 100.0

Table 7. Land use changes between 1990 and 2000 in the southwest coast (A) and North Karelia (B). Figures 
denote percentages of land area.
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89.4 and 83.6 percent in North Karelia. Relatively 
large extents of the shoreline thus appear to remain 
undeveloped, but on the other hand a large proportion 
of the total shoreline is unsuitable for building (e.g. 
rocks, islets and small islands). Therefore the demand 
for development was concentrated on a limited part 
and type of the shoreline.

4.11 Red-listed species

An evaluation of the changes in the status of red-
listed species was made by comparing Red List data 
from the last completed Red List of Finnish Species 
(Rassi et al. 2001) with those of an expert judge-
ment forecast for the year 2010, which was made 
specifically for this evaluation. The data from the 
1990 Red List assessment (Rassi et al. 1992) were 
deemed incomparable due to changes in assess-
ment methods and were not used. The evaluation 
was complicated by the different numbers of species 
in the 2000 and 2010 Red Lists – the status of 16 
057 species was assessed in 2000 whereas the 2010 
assessment included 18 314 species.

When comparing all species, most of the increase in 
the number of red-listed species appeared to be caused 
by the increasing research and monitoring of previ-
ously poorly known insect groups. Therefore the com-
parisons presented below were made by including only 
those taxonomic groups, which were already known 
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Fig. 10. The proportion and number of red listed species in different habitats (A) and in taxonomic groups 
(B) in 2000 and as forecast for 2010.

relatively well in 2000. These were vertebrates, mol-
luscs, butterflies, beetles, vascular plants, bryophytes, 
fungi and lichens. The well-known groups contained 
13 366 species in 2000 and 13 790 in 2010, represent-
ing a 3% increase between the assessments.

The number of red-listed species13 was estimated 
to increase by 157 species (11.7%) by 2010. When 
this figure is proportioned with the number of spe-
cies assessed, the growth rate would be 8.3%. On the 
whole, the increase would mean that whereas in 2000 
approximately 10% of all species were red-listed 
in 2010 this figure would be expected to increase 
to 11%. The largest taxonomic group among the 
new red-listed species would be butterflies, with 51 
species found mostly in forests, shores and aquatic 
habitats (Figure 10B). The second largest would be 
fungi (44 species living mainly in forests, farmlands 
and mires) and the third largest beetles (27 species). 
Proportionately to the total species count the greatest 
changes would occur among molluscs (35%), birds 
(25%) and butterflies (21%).

In different habitats the greatest increase in the 
number red-listed species (1.7%) would occur in 
shores. (Figure 10A). Otherwise the increases would 
occur rather evenly in all habitats, with only changes 
in forests and alpine habitats (0.9% increase) stand-
ing out somewhat from the changes in other habitats 
(0.7–0.5% increase). The number of extinct species 
would also grow by 2010. Altogether 12 species of 
beetles and 3 species of fungi are expected to have 

13 Including categories critically endangered (CR), endan-
gered (EN) and vulnerable (VU). For definitions of the 
categories, see IUCN 2001. 
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disappeared by 2010, whereas in some other groups 
certain species will probably be re-established.

4.12 Species listed in the EU Habitats  
and Birds Directives

The analysis of the changes in the distribution area 
and population numbers of species listed in the EU 
directives included 79 species of the Habitats Direc-
tive and 62 species of the Birds Directive. During 
the 19th century (1900–1996) the distribution area of 
more than 50% of the Habitats Directive species and 
almost 20% of Birds Directive species contracted 
(Table 8). During the same period no Habitats Direc-
tive species were able expand their range whereas 
27% of Birds Directive species did so. The popula-
tion trends of these species during the 20th century 
were similar to the changes in their distribution area, 
the only marked difference being that 40% instead 
of 20% of Birds Directive species experienced a 
population decline.

The occurrence of Habitats Directive species was 
studied and monitored in much more detail during 
the Action Plan period than previously. Despite the 
increased research effort, their recent population 
trends are difficult to evaluate. This is partly due to 
the short duration of the period in question and partly 
due to inconsistencies between the older and more 
recent data caused, among other things, by increased 
research activities.

Development during the Action Plan period was 
mixed. Marked changes in the distribution areas of 
both Habitats and Birds Directives species were 
few. The populations of 17 Habitats Directive spe-
cies declined, whereas only 5 species experienced a 

population increase. In the case of Birds Directive 
species there were more decreasing and increasing 
trends, almost equally in both directions.

5 Summarising evaluation  
of goals and measures

Despite the many steps that have been taken to safe-
guard species and habitats, the Action Plan has not 
succeeded in reversing all negative trends. It has, 
however, initiated many measures towards this 
end. To support the compilation of a new biodiver-
sity action plan and the designing of related future 
efforts it is particularly interesting to know which 
of the measures taken during the Action Plan period 
1997–2005 have been most successful and what these 
measures may have in common. This section begins 
with a short summary of the overall development of 
biodiversity in Finland during the past decade, which 
is followed by an analysis of the Action Plan’s actions 
in the light of specific assessment criteria. The role 
of research in affecting and supporting biodiversity 
policies is discussed at the end of the section.

5.1 General goals of the Action Plan

The assessment of the development of biodiversity 
in different habitats and of the most important steps 
taken to protect biodiversity (Section 4) shows that 
the first two goals of the Action Plan – to preserve 
viable populations of native species and to safeguard 
the diversity of Finnish ecosystems – have not been 
fully reached. Even if the baseline for comparison 
is set at the beginning of the Action Plan period, 

20th century (1900–1996) Action Plan period (1997–2005)

Area Population Area Population

Habitats Directive species (n=79) + - 1 3 5

0 30 22 67 50

- 42 48 5 17

Birds Directive species
(n=62)

+ 17 21 5 19

0 33 17 53 25

- 12 24 4 18

Table 8. Number of species listed in the EU Habitats and Birds Directives with increasing (+), relatively stable 
(0) and decreasing (-) trends in distribution area and population numbers in Finland during the 20th century 
(1900–1997) and the Action Plan period (1997–2005). The trends of some Habitats Directive species remained 
unknown for both periods.
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biodiversity has probably deteriorated. This has 
been caused most importantly by the general societal 
development and the consequent pressures to exploit 
natural resources. Consequently, it has become more 
difficult to maintain the historical composition and 
level of biodiversity.

Land use and exploitation of natural resources 
have resulted in wider and more homogeneous areas 
that often have less variation and fewer smaller-scale 
features than in the past. Measures to increase the 
productivity of easily exploitable natural resources 
such as timber have affected biodiversity at the land-
scape, habitat and species levels. The evaluation indi-
cates that the 3rd objective of the Action Plan – to 
promote the sustainable use of natural resources and 
economic opportunities related to the utilisation of 
biodiversity – has been achieved with regard to the 
commercial production and use of certain natural 
resources, but that the diversity of natural habitats 
and their plant and animal communities has corre-
spondingly declined.

Finland’s current biodiversity is the product of 
many factors and processes. Trends in farming, for 
example, have led to a decline in traditional low-
productivity elements in farmland landscapes. Forest 
management practices are nowadays more uniform 
and affect much wider areas than previously. Such 
trends have benefited species that can thrive in inten-
sively managed habitats, but, on the whole, a large part 
of the historical diversity has declined. Some species 
have been able to move into new habitats. For example 
some plants and insects which were previously found 
in traditional rural habitats, are today more likely to 
occur in built-up areas along roadside verges or in 
green areas in towns and cities. Other species have 
had their numbers reinforced through the spread of 
populations from neighbouring regions, and new spe-
cies have spread into Finland due to natural processes 
and assisted by human activities. A warmer climate 
in recent past has also favoured a number of species, 
and under continued climate change the total species 
count is even likely to increase in Finland. Historical 
biodiversity, however, is likely to be reduced since 
many native species face the risk of being substituted 
by southern, invasive and more common species.

5.2 Assessment of the measures  
in the light of the assessment criteria

The Action Plan has not sought to alter wider soci-
etal trends behind the pressures and related factors 

that affect biodiversity. It has, however, attempted to 
guide and redirect some of these pressures by pro-
viding relevant information, setting limitations on 
various activities and promoting concrete measures 
to improve the conservation of biodiversity. About 
half of all the Action Plan’s 124 measures concern 
producing more information. Almost one third of 
the measures have at least partly consisted of con-
crete measures to promote biodiversity; more than 
a quarter include measures related to regulation and 
control; and almost one third have also incorporated 
the general concept of considering biodiversity in all 
activities.

The following criteria were used in evaluating 
the measures:
• Relevance (targeting of measures)
• Impact
• Cost-effectiveness (efficiency)
• Approvability
• Transparency and opportunities for participation
• Equitability
• Flexibility
• Predictability
• Permanence (continuity)
• Incentive value

Although it has not been possible to achieve a 
favourable conservation status for all of Finland’s 
native species and habitats, this does not mean that 
the Action Plan has not enhanced the safeguarding 
of biodiversity. The evaluation has indicated that 
most effective and relevant measures in terms of 
maintaining biodiversity have been those measures 
which:
• have led to favourable changes over wider areas 

– examples include new forest management rec-
ommendations, natural resource planning in state-
owned lands (by Metsähallitus, the Finnish Forest 
and Park Service), habitat restoration schemes in 
protected areas, and the agri-environmental sup-
port scheme.

• have improved the knowledge base for future 
changes by showing how activities can be devel-
oped to maintain biodiversity – examples include 
new research data on farmland and forest biodi-
versity, and its application in management plan-
ning.

• have helped to shape attitudes that will favour 
biodiversity in the long term – examples include 
the implementation of nature conservation pro-
grammes as well as the training and communica-
tion related to the survey of forest key biotopes.
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• have focused on habitats that are particularly 
important for biodiversity – examples include the 
Natura 2000 Network, special contracts of the 
agri-environmental support scheme, and changes 
in legislation on nature conservation and forestry, 
which have significantly improved the prospects 
for the preservation of these habitats.

The most effective measures (as summarised in 
Table 9) have generally been measures that have 
enjoyed widespread societal acceptance. The imple-
mentation of such measures has been transparent 
and has in many cases included opportunities for 
public participation. The financing scheme for the 
implementation of national nature conservation pro-
grammes and various subsidies obtained from the EU 
(e.g. LIFE) have helped to create a more favourable 
climate for the preservation of biodiversity and have 
resulted in measures that have generally been seen 
as equitable. A contrary example is the Natura 2000 
Network. Its introduction in Finland polarised atti-
tudes and caused conflicts concerning the legitimacy 
of the whole process. However, as its implementa-
tion proceeds to area specific planning, many of the 
conflicts may be resolved.

A common feature of many of the most effective 
and relevant measures is that they aim at increasing 
knowledge about biodiversity. The successful infor-
mation-gathering measures have also generally been 
rather flexible, although it has in some cases been 
difficult to include new issues in extensive research 
programmes once they are up and running. It is also 
difficult to assess the cost-effectiveness and impact of 
data production. For example, building up taxonomic 
and distribution knowledge on poorly known spe-
cies and species groups can be a rather costly proc-
ess. This data alone is often an insufficient basis for 
the planning of measures to safeguard biodiversity. 
Such data can, however, draw attention to habitats, 
natural features or management practices, which 
importance for biodiversity has not been recognised 
previously. Basic research can thus provide a suit-
able long-term basis for more applied research and 
help to increase general awareness of biodiversity. 
Increased knowledge is also significant in itself, as it 
adds to our appreciation of biodiversity, which can in 
turn improve attitudes and increase the acceptability 
of measures to maintain biodiversity.

In cases in which specific measures to safeguard 
particular species or habitats are thought to be needed 
urgently, research should be carefully prioritised and 
planned, with judicious consideration given to the 

roles of different actors in producing and applying 
research data. Such systematic planning was not 
conducted during the Action Plan period. It would 
have been particularly useful to examine the divi-
sion of work between the organisations that guide 
and support basic research (the Ministry of Educa-
tion, the Academy of Finland, foundations) and the 
authorities that support more applied research (the 
Ministry of the Environment and the Ministry of 
Agriculture and Forestry). Joint funding has been 
used for larger research programmes, but enhanced 
co-operation between the various research funding 
organisations and between funding organisations and 
researchers is needed to improve the efficiency of the 
use of research resources.

When the measures included in the Action Plan 
were originally planned their cost-effectiveness was 
not systematically examined. Conservation pro-
grammes based on land acquisition, for example, 
have not always been very cost-effective or flexible. 
Problems are likely to arise during the last phases 
of the implementation of these programmes, when 
purchasing the remaining few hectares may require 
unjustifiably great administrative expenditures. It 
would be important to assess how genuinely unique 
the designated sites are. Assessments of the spe-
cial agri-environmental support scheme have also 
indicated that the present scheme has not been as 
cost-effective as it could be with regard to sustain-
ing biodiversity.

Permanence of impact has been achieved for 
measures that have led to significant changes in eco-
nomic activities. Examples include the exclusion of 
new mire drainage projects from forestry plans and 
subsidy schemes. This has greatly reduced the his-
torically most important threat to mire biodiversity.14 
Permanent changes adopted in working practices in 
forestry and road maintenance may also favour bio-
diversity. Such improvements are undoubtedly sig-
nificant, but will not alone be sufficient to maintain 
biodiversity to the extent envisaged in the objectives 
of the Action Plan. Little information is available as 
yet on the longer-term impacts of such changes. Other 
socio-economic pressures related to commercial 
forestry could in future reduce the permanence and 
continuity of these improvements. A major increase 
in the use of wood for bioenergy, for example, could 
be problematic if it ultimately leads to a more large-

14 Future subsidies for restoration work on drainage ditches 
may, however, detract to some extent from the permanence 
of these measures
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Habitats Measures taken over extensive 
areas

General grounds for changing activities, and 
 measures taken to promote favourable attitudes 

More specifically targeted measures

All habitats • implementation of nature conser-
vation programmes 

• drafting of the Action Plan
• recognition of the value of biodiversity by society
• EU funding (e.g. LIFE projects) 
• research into various aspects of biodiversity, including 

research in the social sciences
• improved training and education

•  planning and implementation of the 
Natura 2000 Network 

Forests • new forest management recom-
mendations

• natural resource planning on state-
owned lands and management of 
protected areas (by Metsähallitus)

• management of military areas 
according to Metsähallitus Nature 
Heritage Services specifications 

• research on forest biodiversity, especially on species 
dependent on decaying wood

• research related to habitat restoration
• training on natural forest management
• further identification and testing of voluntary conserva-

tion measures in the METSO programme

• revision and implementation of 
legislation on forests and nature 
conservation

• old-growth and herb-rich forest con-
servation programmes

• surveys of forest key biotopes
• ending of commercial forestry in 

forests within the mire protection 
programme in state-owned lands

• habitat restoration in protected areas

Mires • ending of large-scale draining of 
pristine mires

• research on the biodiversity of mire habitats
• research related to habitat restoration

• implementation of the mire protection 
programme

• habitat restoration in protected areas 
(2 000 ha annually).

Baltic Sea • water protection plans • research into biodiversity
• research into Baltic Sea ecosystems
• Academy of Finland’s Bireme Research Programme 

and other research efforts
• publicity and the Government’s Programme for the 

Protection of the Baltic Sea

• Natura 2000 Network
• extensive surveys of biodiversity 

(inc. underwater habitats)

Inland 
waters

• water protection plans • research on aquatic biodiversity
• research on water protection, watercourse restoration 

and sustainable lake regulation practices
• water protection programmes
• restoration of natural lakes and rivers

• Natura 2000 Network
• shore protection programme
• protection of small water bodies 

through paragraph 10 of the Forest 
Act, and the Water Act 

Farmlands • agri-environmental support 
scheme

• expansion of organic farming

• research on farming practices, farmland biodiversity 
and effects of the agri-environmental support scheme

• environmental programme for agriculture, agri-
environmental support schemes, with landscape values 
recognised in rural development schemes

• special contracts in the agri-environ-
mental support scheme

• programmes for the conservation of 
genetic resources

Alpine habi-
tats (fells)

• implementation of the Wilderness 
Areas Act

• stricter control over reindeer num-
bers

• support for nature-based livelihoods
• research on reindeer husbandry and its effects on bio-

diversity
• land use and management planning in protected areas

• land use and management   plans for 
wilderness areas

Urban and 
transport 
areas

• Land Use and Building Act
• regional land use plans and local 

master plans 

• identification of recreational values
• research on biodiversity in built-up areas and oppor-

tunities to develop favourable land management prac-
tices

• greater importance given to green areas at the munici-
pal level

• biodiversity issues included in the planning and man-
agement of transport areas

• Land Use and Building Act
• management measures for local 

forests and other green areas within 
population centres 

Shores • Land Use and Building Act • expansion of research into shore ecosystems, espe-
cially around the coasts of the Baltic Sea 

• shore conservation programme
• Land Use and Building Act

Rocky habi-
tats and 
eskers 

• Mineral Extraction Act, Forest Act 
(paragraph 10)

• surveys of ecologically valuable 
rocky habitats

• implementation of the esker 
 protection programme

 
Table 9. The most effective measures taken during the Action Plan period.
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scale and systematic exploitation of tree stumps and 
harvesting residues, or to a reduction in the amount 
of decaying wood in managed forests.

Measures taken to safeguard biodiversity in 
farmlands require continued efforts, since much of 
this diversity depends for its existence on habitats 
that have been shaped and maintained by farmers. 
Because support schemes are relatively long lasting, 
it would be useful to include safeguarding biodi-
versity as one of their key objectives. In order to 
ensure that key actors accept this, the other foresee-
able consequences of such an objective would also 
have to be assessed.

The incentive value of the Action Plan’s measures 
greatly affects the prospects for their extension. The 
Action Plan has not yet succeeded in this respect, 
since its measures have not actively supported the 
search for new solutions and innovations to maintain 
biodiversity. The production of new knowledge can 
facilitate such innovations, but most of the recently 
generated data have been survey data, which will 
support the creation of new solutions only in the 
long term. The METSO Forest Biodiversity Pro-
gramme for Southern Finland is an example of a 
conscious effort to create incentives for biodiversity 
protection. The agricultural support scheme could 
clearly be improved in this respect. Environmental 
management systems could also provide more incen-
tives for various actors to safeguard biodiversity, for 
example in road maintenance. This lack of incentives 
is probably one reason why the general objective 
”to promote economic opportunities related to the 
sustainable use of biodiversity (employment and 
enterprise)” has been given relatively little emphasis 
during the Action Plan period, except in the context 
of businesses providing tourist services linked to 
national parks.

5.3 The role of research

A considerable amount of biodiversity-related 
research was conducted in Finland during the Action 
Plan period. For example, an extensive interdisci-
plinary research effort, The Finnish Biodiversity 
Research Programme (FIBRE), was organised 
in 1997–2002. Other research-related measures 
included in the Action Plan were the initiation of a 
research programme dealing with genetically modi-
fied organisms as well as the furthering of research 
related to poorly known species, habitat restoration 
and management, forest certification and endan-

gered species. Questionnaires sent to researchers 
and information end-users (37 and 33 respondents, 
respectively) revealed that whereas the FIBRE pro-
gramme was seen as highly or moderately relevant to 
biodiversity conservation by most of the respondents 
(93%), research efforts related to genetically modi-
fied organisms and forest certification were less so 
(50% and 65% of respondents, respectively).

The FIBRE programme included altogether 73 
consortia or research projects, half of which focused 
on forest biodiversity, forest management, conserva-
tion biology and systematic biology (37 projects). 
Other fields included in the programme were the 
biodiversity of aquatic environments (18 projects), 
agrobiodiversity, traditional rural landscapes and 
urban environments (10 projects), biodiversity and 
developing countries (4 projects) and other fields 
including environmental law (4 projects). Approxi-
mately 600 researchers participated in FIBRE 
projects and altogether 140 doctoral students and 
20 postdocs were financed through the programme. 
For a general programme description and a complete 
list of projects see Markkanen et al. (2002).

Although the FIBRE programme was seen as a 
useful groundbreaker for biodiversity research, many 
regarded it as wanting with respect to the applicabil-
ity of its results. This was emphasised both in the 
working group discussions organised for this evalu-
ation as well as in the earlier evaluation of the pro-
gramme (Otronen and Tirkkonen 2002). During the 
Action Plan period concerns were also expressed that 
research-based knowledge on many of the key proc-
esses related to biodiversity is still missing (Kangas 
et al. 2000). The results of this evaluation point to 
problems in adjusting research to the practical needs 
of biodiversity conservation. Researchers commonly 
felt that it is difficult to deliver research data to end-
users. The BITUMI project (The Applicability of 
Biodiversity Research) of the FIBRE programme was 
an attempt to overcome this problem. BITUMI, for 
example, produced three extensive books on forest, 
agricultural and aquatic biodiversity (Kuuluvainen et 
al. 2004, Tiainen et al. 2004, Walls and Rönkä 2004). 
Some researchers, however, would not participate in 
BITUMI. This may have been due to their reluctance 
or insufficient skills to participate in societal debates. 
Similar findings were also made in the evaluation of 
the EU Biodiversity Strategy (EPBRS 2004).

The impact of the FIBRE programme was weak-
ened by the fact that the programme was not explicitly 
linked to other biodiversity-related processes. Many 
conservation efforts have continued on their separate 
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courses unaffected by FIBRE. On the other hand, some 
of the experts interviewed for the evaluation felt that 
the impact of the research programme on decision-
making probably could not have been greater, since 
political decisions are affected by many other factors 
besides research-based knowledge (Otronen and Tirk-
konen 2002). Problems related to adjusting research 
to policy are also caused by the different logics and 
time-scales concerning these fields. 

The FIBRE programme was succeeded by a more 
applied research-oriented programme MOSSE, 
financed mainly by the Ministry of Agriculture and 
Forestry and the Ministry of the Environment. The 
MOSSE programme ran between 2003 and 2006 
and included more than 60 projects. In MOSSE 
the scientific level of proposed projects was first 
reviewed by distinguished scientists, after which 
the funding ministries made decisions largely on the 
basis of the applicability of the projects’ expected 
results. In this way the ministries were able to 
ensure that the projects included in the programme 
best corresponded with their own practical informa-
tion needs. Dissemination of research results was 
an integral part of MOSSE throughout the course 
of the programme. Interim results were reported 
in 2005 and final results in 2006 (Otsamo 2005, 
Horne et al. 2006).

Research concerning forest certification highlights 
some of the tensions in the relationship between 
research and practical decision-making. On the one 
hand, concerns were raised that there are only scant 
research results on which to base certification meas-
ures, and even when research is conducted for this 
end it cannot keep up with the rapid development 
of certification standards. On the other hand, some 
end-users commented that the certification criteria 
are not based on research but are rather political 
agreements made on economic and strategic grounds. 
Researchers will only waste their time in trying to 
affect them.

In general, research may be expected to affect 
biodiversity conservation by providing better factual 
grounds for actors to change their behaviour will-
ingly and also for decision-makers for setting limits 
to economic and other activities through legislation. 
Research-based knowledge is also important for the 
effective channelling of resources. Furthermore, the 
accumulation of knowledge can be seen as a value 
in itself: it is valuable for us to be acquainted with 
the biodiversity that surrounds us and to understand 
the processes which sustain it. The accumulation of 

knowledge commonly increases appreciation of bio-
diversity, which in turn advances its conservation.

The majority of the respondents to the survey made 
for this evaluation felt that research-based knowledge 
on biodiversity had increased (77% of respondents) 
and that research had contributed to biodiversity 
conservation during the Action Plan period at least to 
some degree (80% of respondents). The increase in 
knowledge had been most notable regarding technical 
issues, e.g. habitat requirements of forest species and 
the importance of decaying wood, retention trees and 
forest key biotopes. On the other hand, knowledge 
was in their view still largely missing e.g. for genetic 
diversity, connections of biodiversity with society 
as well for biodiversity on the level of habitats and 
ecosystems. Although the amount of information has 
increased, it remains fragmented. This limits the appli-
cation of research-based knowledge.

6 Future challenges to  
the safeguarding of  
biodiversity in Finland

One of the tasks of the evaluation was to assess 
the probable development of biodiversity in Fin-
land until 2010. Based on the preceding analyses 
of recent policies, measures and trends an overall 
picture of the situation in 2010 can be given (Sec-
tion 6.1). A general conclusion from this picture 
is that biodiversity in Finland is likely to continue 
to decline, although the rate of decline may be 
slowing down in some cases. Building on these 
observations some major remaining challenges and 
possible future measures can be identified (Section 
6.2.). This leads to recommendations to be consid-
ered in the new Action Plan for 2006–2016 and in 
implementing biodiversity policies in the future in 
general (Section 6.3).

6.1 Scenario for 2010

The EU aims to halt the ongoing loss of biodiver-
sity by 2010 (European Commission 2001). Some 
stakeholders with active interests in the efficient 
exploitation of natural resources are confident that 
the measures previously or currently implemented 
to maintain biodiversity will be sufficient to achieve 
reasonable success with regard to this key objec-
tive. According to this view the growing lists of 
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threatened species primarily reflect either increased 
knowledge or an ongoing and acceptable dynamic 
process between man and nature: the increasingly 
intensive extraction of natural resources necessitated 
by wider socio-economic trends variously affects 
the populations of species in Finland, making some 
species more rare and others more common. Such 
trends can thus be seen as inevitable and acceptable 
since society and the environment are in a state of 
constant adaptation. There is no longer any truly 
original ”natural state”. According to this view, 
species and habitats can also be adequately pre-
served by means of active management in existing 
protected areas even if their populations decline 
elsewhere.

This evaluation indicates that such perceptions of 
the adequacy of present measures cannot be justified 
scientifically. In the light of current trends, we have 
drawn the following conclusions:
• Habitats in Finland have changed and continue 

to change both quantitatively and qualitatively, 
with clear negative impacts on native biodiversity. 
More native species and habitats are consequently 
coming under threat to varying degrees, although 
for some habitats the rate of decline has slowed 
down.

• The greatest changes are occurring in farmlands 
and other human-created habitats as well as in 
forests and on shores. Without further measures 
these ongoing trends will lead to a decline in his-
torical biodiversity contrary to the Action Plan’s 
objectives. 

• In well-known species groups the declining trends 
are relatively slow. The proportion of threatened 
species, which was 10% of the assessed species in 
2000, can be expected to increase to around 11% 
by 2010 under business as usual assumptions. 
This would mean that some 150 more species 
will be classified as threatened unless their popu-
lation trends change from the present. The rates 
of increase in the proportions of red listed species 
vary considerably between species groups. The 
greatest increases are expected for certain groups 
of insects and fungi. 

• This evaluation has been able to use informa-
tion on more than 2200 species that were either 
not assessed or taxonomically or ecologically 
too poorly known to be included in the last red 
list assessment (Rassi et al. 2001). Nearly 400 of 
these species are expected to become threatened 
or extinct by 2010 but there is no certainty con-

cerning trends in their conservation status during 
the Action Plan period. 

• The numbers of extinct species will evidently 
increase, even in well-known species groups.

In the light of such trends the EU target is very 
challenging. Present measures, whereas they have 
yielded significant results, are not sufficient to 
achieve the target, not even in the longer term.

6.2 Remaining challenges

Effective implementation of sector 
responsibilities

Analysis of the changes in the administration of key 
sectors (Section 3.1) has shown that not all sectors 
have taken full responsibility for biodiversity con-
servation in their own areas. The Action Plan was 
largely based on continuing established practices in 
different organisations. Therefore few organisations 
have critically debated the allocation of resources or 
considered the role of biodiversity conservation in 
their own day-to-day operations.

In general terms the Action Plan did succeed in 
legitimising the biodiversity issue, which has thus 
become a shared public interest. It also summa-
rized many mainstream biodiversity policies and 
strengthened them. The Action Plan and its follow-up 
processes provide a good framework for dialogue 
between various stakeholders. The next challenge 
is to identify those measures within each sector that 
truly contribute to the safeguarding of biodiversity 
in cost-effective ways, and to focus on those. To this 
end existing measures should be critically assessed, 
new measures should be explored, research should be 
continuously re-focused, and functioning feedback 
mechanisms should be established.

New measures

Several exploitation and management practices with 
negative effects on biodiversity are still implemented 
rather schematically over large areas, especially in 
forestry and agriculture. Although some new require-
ments have been set for these practices e.g. as a 
result of forest certification, protection of forest key 
biotopes and the agri-environmental support scheme, 
the harmful effects of these practices on biodiversity 
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still dominate over the positive effects of specific 
actions taken to protect threatened species and habi-
tats (e.g. the establishment of protected areas and the 
management of traditional rural biotopes).

In order to remedy this situation two kinds of 
measures are needed. First, the minimum require-
ments for practices affecting large areas need to 
be developed further. For example, basic measures 
included in the agri-environmental support scheme 
should be adjusted in the light of recent studies of 
their effectiveness (Kuussaari et al. 2004), land-
scape planning should be encouraged particularly 
in privately-owned forests and maximum allowed 
numbers of reindeer should be set to reflect the 
condition of lichen grounds revealed by monitoring 
studies (Kumpula et al. 1997, 2004). Second, new 
and more diverse practices should be developed to 
allow for more options in the management of natu-
ral resources. Since most of the land in Finland is 
privately owned and the average size of properties 
is small, there are many landowners and the aspira-
tions of landowners are accordingly diverse. This 
should be seen as a major potential for biodiversity 
management.

There are several ways of developing concrete 
measures for safeguarding biodiversity. Forestry 
extension should offer several alternative manage-
ment options, including those emphasising the main-
tenance and enhancement of biodiversity. Foresters 
(often companies) should also adopt their harvesting 
practices accordingly. Owners of summer cottages 
can be encouraged to manage their properties in ways 
which favour threatened and declining shore species. 
Farmers should be encouraged to implement novel 
biodiversity measures within the agri-environmental 
support scheme and management practices in urban 
parks and suburban areas can be adjusted to increase 
their biodiversity values.

Since biodiversity is in many ways affected by 
human activities, and human activities also create 
favourable conditions for many species, the diver-
sity of human action is vital for biodiversity. The 
general direction in the exploitation and manage-
ment of natural resources should be away from 
uniform practices applied over large areas and 
towards greater appreciation of local circumstances. 
Single-truth command-and-control philosophy 
has proven to be an unsatisfactory basis for natu-
ral resource management and should be avoided 
(Walker 2005).

Additional research and evaluations

Recently Pullin et al. (2004) and Sutherland et al. 
(2004), among others, have demanded that conserva-
tion efforts should be based on more solid evidence 
than previously. In the UK, these studies claim, the 
consequences of conservation efforts are rarely docu-
mented, systematic reviews of previous experiences 
are seldom made and research data are scantly uti-
lised when new management plans are drafted.
In Finland the Action Plan and related activities have 
led to research-based biodiversity management plans 
and studies on the effects of management measures. 
Local plans have been rather effectively directed by 
national management and restoration guidelines (e.g. 
Ennallistamistyöryhmä 2003) and the effects of the 
measures outlined in these have been monitored 
and studied (e.g. Hokkanen et al. 2005, Horne et 
al. 2006). In the case of forests, the effects of nature 
management measures have also been studied in 
managed areas (Horne et al. 2006).

Despite these advances, many important questions 
remain unanswered. There are significant uncertain-
ties, for example, related to the cost-effectiveness 
of different types of measures. Climate change and 
economic and social development are also likely to 
change the contexts for biodiversity conservation and 
to introduce new uncertainties. Thus novel research 
is needed, for example, to assess the need for new 
protected areas in more detail15. This should involve 
analyses of existing vs. historical areas of different 
habitats and their characteristic features, species 
habitat requirements and population viabilities under 
different future scenarios (cf. Miljövårdsberedningen 
1997, Angelstam and Andersson 2001). As a part of 
such an assessment the delineation of previously pro-
tected areas should also be re-evaluated, especially 
in the case of mire complexes.

More research is particularly needed on the soci-
etal aspects of biodiversity conservation. As con-
servation depends on the values associated with it, 
people’s reactions to different types of incentives 
need to be analysed. Furthermore the pressures that 
economic and societal drivers generate should be 

15 The general need for new protected areas (esp. forests) has 
been clearly demonstrated in many previous studies (e.g. 
Virkkala and Toivonen 1999, Virkkala et al. 2000). What 
is needed, however, is a detailed analysis of the required 
amount and distribution of protected areas in different bio-
geographical zones.
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studied more closely. This research would provide a 
basis for new and more diverse types of policy instru-
ments. Interdisciplinary biodiversity research inte-
grating natural and social sciences is also needed.

One major task is to turn new research-based infor-
mation into practice. A number of important surveys, 
evaluations and research projects on biodiversity have 
been completed recently or are still under way. These 
include nationwide surveys of rocky outcrops, sand 
dunes and underwater marine habitats, a national 
assessment of threatened habitats and several pilot 
projects in forest conservation. The challenge is to 
translate the findings of these projects into practical 
measures, but this also requires a profound under-
standing of the practices which are to be changed.

The need for further research should also be 
examined in the light of the needs of policy makers 
and professionals responsible for the implementation 
of policies. In the UK a list of 100 key issues has 
been produced in a participatory process involving 
governmental and non-governmental actors (Suther-
land et al. 2006). Several of the questions are likely 
to be relevant in Finland too. Some of these issues 
are already being studied16, whereas others remain 
central topics to be studied in the future17. However, 
the maintenance of regular dialogues between actors 
on questions and results of studies is likely to be more 
important than any single question.

Because of the overall principle of sector respon-
sibility and the general phrasing of most measures, 
the achievements of the Action Plan are difficult to 
estimate on the whole. It is in many cases difficult 
to say what would have been different if the Action 
Plan had not been drafted at all (cf. Ferrano and Pat-
tanayak 2006). More concrete articulation of goals 
and measures should be attempted in future. The 

16 Examples of such questions are: ”15. What lessons can 
be learnt from agri-environment schemes to optimize their 
biodiversity gain and ecological benefit?”, ”70. How effec-
tive is the current UK protected area network for protect-
ing wildlife under current conditions?” (Sutherland et al. 
2006.)
17 Examples of such questions are: ”36. How can provi-Examples of such questions are: ”36. How can provi-
sion for wildlife be maximized in existing and new urban 
development, urban greenspace and brownfield sites?”, ”40. 
What criteria should be used to determine when to intervene 
to deal with invasive species?”, ”60. How can we increase 
the resilience of habitats and species to cope with climate 
change?” and ”83. How do recreated habitats differ from 
their semi-natural analogues?” (Sutherland et al. 2006.)

effective monitoring of the effects of the measures 
should also receive attention when new measures 
are being planned. The need for integrated quan-
titative monitoring of outcomes has been sharply 
underlined, for example, by Brooks et al. (2006) in 
the context of conservation-oriented development 
projects. In many such projects considerable finan-
cial resources are spent without any monitoring-
based verification of the presumed outcomes of the 
implemented measures.

Further, focused research and evaluations can help 
to specify objectives and to make the measures more 
detailed. Practically oriented research provides feed-
back for adaptive management of natural resources 
(on adaptive management see Holling 1978, Wal-
ters 1986, Walters and Holling 1990, Lee 1999) and 
thus fosters a social learning process. Care should be 
taken to ensure systematic recording of applied bio-
diversity research. An example of such an initiative is 
ConservationEvidence.com18 that aims at collecting 
world-wide results of conservation measures.

Biodiversity monitoring and indicators

The process of compiling this evaluation has 
shown that many important factors affecting biodi-
versity, as well as changes in biodiversity itself, are 
not being monitored at a level that would allow a 
balanced evaluation of all measures and their effects. 
Lack of monitoring effort has hindered the effective 
evaluation of, for example, the state of shore habitats 
and effects of land-use decisions on biodiversity in 
urban areas. The vital need for effective indicators of 
the effects of human interventions and the develop-
ment of biodiversity has been stated in many inter-
national contexts, most notably by the Millennium 
Assessment (Carpenter et al. 2006).

Although biodiversity monitoring in Finland is 
rather comprehensive, it is also fragmentary. There 
are gaps in the monitoring schemes of habitats and 
species (e.g. shores, rocky outcrops, vascular plants), 
and there are problems in using existing data from 
the point of view of biodiversity monitoring. Some 
of the most comprehensive habitat level monitoring 
schemes have had biodiversity monitoring only as a 
secondary goal (e.g. the National Forest Inventory), 
and measurements focusing explicitly on biodiversity 

18 See http://conservationevidence.com/index.shtm
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have been added to their programme only in recent 
years. This has restricted the use of monitoring data 
for the verification of models, for example, on the 
development of decaying wood (c.f. Box 1). Many 
species-level monitoring schemes have originally 
stemmed from interests in the occurrence of certain 
species themselves rather than in the study of more 
general trends. These gaps and problems mean that the 
overall status of biodiversity must be deduced from a 
combination of many partly incomplete sources.

Recently there have been attempts to view biodi-
versity monitoring in Finland as a whole (Toivonen 
and Liukko 2005, Auvinen and Toivonen 2006). The 
need for the further development of biodiversity indi-
cators has also been acknowledged and suggestions on 
how this could be made have been presented (Auvinen 
and Toivonen 2006). An essential prerequisite for a 
solid biodiversity monitoring scheme is the identifica-
tion of those variables which best reflect changes on 
a wider scale. According to the findings made in this 
evaluation, threatened species, which have been a key 
parameter used in Finnish biodiversity policies since 
the 1980s, are not the best indicators of habitat level 
changes. Their population estimates often contain 
considerable amounts of uncertainty and the causal 
relationships underlying their population trends can 
only seldom be identified with clarity.

Methods are needed which utilise the best avail-
able data on the extent and quality of habitats as well 
as on the population trends and ecology of well-
known selected species. The monitoring of nature 
protection areas (Heinonen 2006) provides one refer-
ence, but monitoring is also needed in non-protected 
areas as they harbour in any case the greater part 
of total biodiversity. Due to the slow processes and 
partly uncertain cause-effect relationships it is essen-
tial that the responses to biodiversity decline are also 
systematically recorded and monitored, including the 
costs of the measures. Such monitoring provides a 
basis for future evaluations of measures.

Many good examples of promising national and 
international biodiversity monitoring methods exist 
(e.g. Haines-Young et al. 2000, Hinterman et al. 
2002, RIVM 2002, de Heer et al. 2005, Gregory 
et al. 2005, Loh et al. 2005). The challenge is to 
develop effective monitoring without increasing the 
expenditures on monitoring. Maintaining and further 
encouraging volunteers to monitor and developing 
of multipurpose monitoring schemes can contribute 
to effective monitoring at reasonable costs (c.f. Dan-
ielsen et al. 2005). The development of remote sens-

ing techniques is likely to provide good support for 
biodiversity monitoring especially at the landscape 
level. The pilot analysis carried out for this evalua-
tion gave promising indications that the CORINE-
results can be used for general monitoring purposes, 
in combination with other detailed spatial data.

6.3 Conclusions and recommendations

• The loss of biodiversity will not be halted by 2010 
and the current measures will have to be devel-
oped further in order to achieve the objective in 
a longer-term perspective. Sector responsibility 
should be emphasised in the implementation.

• New measures are needed to limit the negative 
effects of resource exploitation on biodiversity. 
Social, cultural and economic incentives to pre-
serve biodiversity should be created and devel-
oped.

• Participation, innovation and social learning 
should be emphasised in new measures and in 
the development of existing measures.

• Research will continue to accumulate knowledge 
of the dynamics of biodiversity as well as on driv-
ers, pressures and responses related to biodiver-
sity change. Research on economic and social 
aspects of biodiversity and specific measures 
should receive special attention.

• Future measures should be planned in such a 
way that their effectiveness can be more easily 
assessed. Evaluations of specific measures should 
be part of the research agenda.

• Dialogues between stakeholders should be main-
tained to identify pertinent research topics and to 
debate findings and their implications.

• Changing conditions will require adaptation of 
measures for safeguarding biodiversity.

• Well designed monitoring is a key to effective 
feedback processes for adaptive management of 
biodiversity. Accumulating monitoring data is 
indispensable for model validation and for reduc-
tion of uncertainties concerning the development 
of biodiversity.

• Systematic monitoring should cover pressures, 
states, impacts and responses in order to provide 
a basis for future evaluations.

• New monitoring methods and methods integrat-
ing different types of monitoring, such as spatial 
analyses supported by remote sensing and volun-
teer field work, should be developed further.



49Evaluation of the Finnish National Biodiversity Action Plan 1997–2005 

Aapala, K. (ed.) 2001. Soidensuojeluverkon arviointi 
(Abstract: Assessment of the network of protected mires 
in Finland). Suomen ympäristö 490. Finnish Environ-
ment Institute. Helsinki. 285 p.

Aapala, K. and Lindholm, T. 1999. Suojelusoiden 
ekologinen rajaaminen. (Absract: Ecological evaluation 
of the boundaries of protected mires). Metsähallituksen 
luonnonsuojelujulkaisuja A 95: 1–153.

Ahtikoski, A., Hynynen, J. and Siitonen, J. 2006. 
Määräaikaisen ja pysyvän suojelun vaikutukset puuston 
rakenteeseen ja metsänomistajan potentiaalisiin net-
totuloihin - esimerkki Etelä-Suomesta [The effects of 
temporary and permanent protection on forest structure 
and forest owner’s potential income]. In: Syrjänen, K., 
Horne, P., Koskela, T. and Kumela, H (eds.), METSOn 
seuranta ja arviointi. Etelä-Suomen metsien monimuo-
toisuusohjelman seurannan ja arvioinnin loppuraportti. 
[The monitoring and evaluation of METSO. Final report 
of the monitoring and evaluation of the Forest Biodi-
versity Programme for Southern Finland. ] Ministry of 
Agriculture and Forestry, Ministry of the Environment, 
Forest Research Institute and Finnish Environment Insti-
tute. Helsinki. Pp. 300–306

Angelstam, P. and Andersson, L. 2001. Estimates of the 
needs for forest reserves in Sweden. Scandinavian Jour-
nal of Forest Research Supplement 3: 38–51.

Auvinen, A.-P. and Toivonen, H. 2006. Biodiversitee-
tin seuranta ja indikaattorit – Katsaus kansainvälisiin 
hankkeisiin ja ehdotuksia Suomen biodiversiteettiseuran-
nan kehittämiseksi (Abstract: Biodiversity Monitoring 
and Indicators – A review of international projects and 
suggestions for the development of biodiversity moni-
toring in Finland). Suomen ympäristö 33/2006. Finnish 
Environment Institute. Helsinki. 77 p.

Bernes, C. 1996. The Nordic Arctic Environment - Unspoilt, 
Exploited, Polluted? Report Nord 1996: 26, Nordic 
Council of Ministers, Copenhagen. 240 p.

Brooks, J.S., Franzen, M.A., Holmes, C.M., Grote, M.N. 
and Borgerhoff Mulder, M. 2006. Development as a 
conservation tool: Evaluating ecological, economic, 
attitudinal, and behavioural outcomes. Systematic 
Review No. 20. Centre for Evidence-Based Conserva-
tion, Birmingham, UK. http://www.cebc.bham.ac.uk/
Documents/CEBC%20SR20%20Development%20
Conservation.pdf 

Carpenter, S.R., DeFries, R., Dietz, T., Mooney, H.A., 
Polasky, S., Reid, W.V. and Scholes, R.J. 2006. Mille-
nium Ecosystem Assessment: Research Needs. Science 
314: 257–258.

Danielsen, F., Burgess N. and Balmford A (eds.) 2005. 
Monitoring matters: examining the potential of locally-
based approaches. Special Issue. Biodiversity and Con-
servation 14 (11): 2507–2820.

de Heer, M., Kapos, V., and ten Brink B.J.E. 2005. Biodi-
versity trends in Europe: development and testing of a 
species trend indicator for evaluating progress towards 
the 2010 target. Philosophical Transactions of the Royal 
Society B 360: 297–308.

Eloranta, A. 2004. River restoration. In: Eloranta, P. (ed.), 
Inland and coastal waters of Finland. University of 
Helsinki/ Palmenia Centre for Continuing Education. 

Saarijärvi. Pp. 105–115.
Ennallistamistyöryhmä 2003. Ennallistaminen suoje-

lualueilla. Ennallistamistyöryhmän mietintö (Abstract: 
Restoration in protected areas: report by the working 
group on restoration). Suomen ympäristö 618. Finnish 
Environment Institute. Helsinki. 220 p.

EPBRS 2004. Review on ”Research, identification, moni-
toring and exchange of information” in the European 
Biodiversity Strategy. A report from the European Plat-
form for Biodiversity Research Strategy (EPBRS).

Etelä-Suomen ja Pohjanmaan metsien suojelun tarve -työry-
hmä 2000. Metsien suojelun tarve Etelä-Suomessa ja 
Pohjanmaalla. Etelä-Suomen ja Pohjanmaan metsien 
suojelun tarve -työryhmän mietintö (Abstract: Forest 
protection in southern Finland and Ostrobothnia). 
Suomen ympäristö 437. Ministry of the Environment. 
Helsinki. 284 p.

European Commission 2001. Communication from the 
Commission to the Council, the European Parliament, the 
Economic and Social Committee and the Committee of 
the Regions On the sixth environment action programme 
of the European Community ’Environment 2010: Our 
future, Our choice’ - The Sixth Environment Action Pro-
gramme. http://eur-lex.europa.eu/LexUriServ/LexUriS-
erv.do?uri= CELEX:52001DC0031:EN:HTML

Ferrano, P.J. and Pattayak, S.K. 2006. Money for nothing? A 
call for empirical evaluation of biodiversity conservation 
investments. PLos Biology 4: e105.

Forestry Development Centre Tapio 2001. Hyvän metsän-
hoidon suositukset [Recommendations for good forest 
management]. 95 p.

Forestry Development Centre Tapio 2006. Hyvän metsän-
hoidon suositukset [Recommendations for good forest 
management]. 100 p.

Gilligan, B., Dudley, N., Fernandez de Tejada, A. and Toivo-
nen, H. 2005. Management effectiveness evaluation of 
Finland’s protected areas. Metsähallituksen luonnonsuo-
jelujulkaisuja. Sarja A 147. Helsinki. 175 p.

Gregory, R. D., von Strien, A., Vorisek, P., Gmelig Meyling, 
A. W., Noble, D. G., Fobben, R. P. B. and Gibbons, 
D. W. 2005. Developing indicators for European birds. 
Philosophical Transactions of the Royal Society B 360: 
269–288. 

Haines-Young, R.H., Barr, C.J., Black, H.I.J., Briggs, D.J., 
Bunce, R.G.H., Clarke, R.T., Cooper, A., Dawson, F.H., 
Firbank, L.G., Fuller, R.M., Furse, M.T., Gillespie, M.K., 
Hill, R., Hornung, M., Howard, D.C., McCann, T., More-
croft, M.D., Petit, S., Sier, A.R.J., Smart, S.M., Smith, 
G.M., Stott, A.P., Stuart, R.C. and Watkins, J.W. 2000. 
Accounting for nature: assessing habitats in the UK 
countryside. DETR. London.

Heikkilä, R. and Lindholm, T. 2004. Soidensuojelu ja sen 
puutteet [Protection of mires and its deficiencies]. Luon-
nonsuojelubiologian päivä 16.12.2004 [Conservation 
Biology Day December 16th 2004], Finnish Environ-
ment Institute. Seminar handout and presentation.

Heinonen, M. (ed.) 2006. State of the parks 2005. Protected 
areas of Finland and their management. Nature Protection 
Publications of Metsähallitus. Series A 160 (in print).

Hellsten, S. 2000. Environmental factors and aquatic mac-
rophytes in the littoral zone of regulated lakes. Causes, 

References



Monographs of the Boreal Environment Research No. 29Auvinen et al50 

consequences and possibilities to alleviate harmful 
effects. Acta Universitatis Ouluensis A 348. Academic 
dissertation. University of Oulu.

Harmon, M. E., Krakina, O. N. and Sexton, J. 2000. Decom-
position vectors: a new approach to estimating woody 
detritus decomposition dynamics. Canadian Journal of 
Forest Research 30: 76–84.

Hautala, H., Jalonen, J., Laaka-Lindberg, S. and Vanha-
Majamaa, I. 2004. Impacts of retention felling on 
coarse woody debris (CWD) in mature boreal spruce 
forests in Finland. Biodiversity and Conservation 13: 
1541–1554.

Heinonen, P., Karjalainen, H., Kaukonen, M. and 
Kuokkanen, P. (eds.) 2004. Metsätalouden ympäristöo-
pas [Environmental forestry guide]. Metsähallitus. 
Vantaa. 159 p.

Hetemäki, L., Harstela, P., Hynynen, J., Ilvesniemi, H. and 
Uusivuori, J. 2006. Suomen metsiin perustuva hyvin-
vointi 2015. Katsaus Suomen metsäalan kehitykseen ja 
tulevaisuuden vaihtoehtoihin [Forest-based welfare in 
Finland 2015. A look at the development of the forest 
sector and its future possibilities]. Metlan työraport-
teja/ Working Papers of the Finnish Forest Research 
Institute 26: 1–250. http://www.metla.fi/julkaisut/
workingpapers/2006/mwp026.pdf.

Hildén, M., Lepola, J., Mickwitz, P., Mulders, A., Palosaari, 
M., Similä, J., Sjöblom, S. and Vedung, E. 2002. Evalua-
tion of environmental policy instruments - a case study of 
the Finnish pulp & paper and chemical industries. Mono-
graphs of the Boreal Environment Research, No. 21.

Hildén, M., Auvinen, A.-P. and Primmer, E. (eds.) 2005. 
Suomen biodiversiteettiohjelman arviointi (Abstract: 
Evaluation of the Finnish National Action Plan for Bio-
diversity). Suomen ympäristö 770. Finnish Environment 
Institute Helsinki. 251 p. 

Hinterman, U., Weber, D., Zangger, A. and Schmill, J. 
2002. Monitoring de la biodiversité en Suisse, MBD, 
Rapport intermédiaire. Cahier de l‘environnement no 
342. l‘Office fédéral de l‘environnement, de forêts et 
du paysage OFEFP. Bern. 88 p.

Hokkanen, M., Aapala, K. and Alanen, A. (eds.) 2005. 
Ennallistamisen ja luonnonhoidon seurantasuunnitelma 
(Abstract: National plan for monitoring at restoration and 
management sites). Metsähallituksen luonnonsuojeluju-
lkaisuja. Sarja B 76. 85 p. http://194.89.0.87/julkaisut/
pdf/luo/b76.pdf

Holling, C.S. (ed.) 1978. Adaptive Environmental Assess-
ment and Management. John Wiley & Sons. New York.

Holtmeier, F-K, Broll, G., Müterthies, A. and Anschalg, 
K. 2003. Regeneration of trees in the treeline ecotone: 
northern Finnish Lapland. Fennia 181: 103–128.

Horne, P., Koskela, T., Kuusinen, M., Otsamo, A. and Syr-
jänen, K. 2006. Metson jäljillä. Etelä-Suomen metsien 
monimuotoisuusohjelman tutkimusraportti [Research 
report of the METSO Forest Biodiversity Programme 
for Southern Finland]. Ministry of Agriculture and 
Forestry, Ministry of the Environment, Finnish Forest 
Research Institute and Finnish Environment Institute. 
Helsinki. 387 p.

Hynynen, J., Ojansuu, R., Hökkä, H., Siipilehto, J., 
Salminen, H. and Haapala, P. 2002. Models for predict-
ing stand development in MELA System. Finnish Forest 
Research Institute Research Papers 835. 116 p.

Häme, T., Stenberg, P., Andersson, K., Rauste, Y., Kennedy, 
P., Folving, S. and Sarkeala, J. 2001. AVHRR-based 
forest proportion map of the Pan-European area. Remote 
Sensing of Environment 77: 76–91.

Hänninen, S. and Rytkönen, J. 2004. Oil transportation 
and terminal development in the Gulf of Finland. VTT 
Publications 547. Espoo. 141 p. http://www.vtt.fi/inf/pdf/
publications/2004/P547.pdf

Härmä, P., Teiniranta, R., Törmä, M., Repo, R., Järven-
pää, E. and Kallio, M. 2004. Finnish CORINE Land 
Cover 2000 Classification. International Geoscience and 
Remote Sensing Symposium, 20–24 September 2004. 
Anchorage, USA.

Härmä P., Järvenpää, E., Kallio, M., Repo, R., Teiniranta, 
R. and Törmä, M. 2005. CLC2000-Finland. Final report. 
Finnish Environment Institute, Geoinformatics and Land 
Use Division. Helsinki. 66 p. http://www.ymparisto.fi/
download.asp?contentid=38725&lan=fi

IUCN. 2001. IUCN Red List Categories and Criteria: Ver-
sion 3.1. IUCN Species Survival Commission. IUCN. 
Gland, Switzerland and Cambridge, UK.

Jormola, J., Harjula, H. and Sarvilinna, A. 2003. Luon-
nonmukainen vesirakentaminen. Uusia näkökulmia 
vesistösuunnitteluun (Abstract: Environmental river 
engineering – New view points for planning river sys-
tems). Suomen ympäristö 631. Finnish Environment 
Institute. Helsinki. 168 p. 

Kallio, M. 2004. Järvien ja ranta-alueiden määrä suojelu-
alueverkossa [Amount of lakes and shore areas in the 
protetcted area network] . In: Toivonen, H., Leikola, N. 
and. Kallio, M. (eds.), Sisävesien suojelualueverkon 
edustavuuden arviointia. Järvien ja ranta-alueiden 
määrä, vedenlaatumuuttujat ja uhanalaiset lajit (Abstract: 
Assessing the Finnish Protected Area Network. Amount 
of lakes and shores, water quality characteristics in lakes, 
and threatened aquatic species). Suomen ympäristö 713. 
Finnish Environment Institute. Helsinki. Pp 15–41. 

Kangas, P., Jäppinen, J.-P. and von Weissenberg, M. (eds.) 
2000. The Implementation of the National Action Plan 
for Biodiversity in Finland 1997–1999. First Progress 
Report (summary). Ministry of the Environment. Hel-
sinki. 62 p.

Karja, M. 2004. Perinnebiotooppien hoidon, luonnon mon-
imuotoisuuden edistämisen ja maiseman kehittämisen ja 
hoidon toteutuminen 1995-2003 [Implementation of the 
special support contracts for the management of tradi-
tional rural biotopes, enhancement of biodiversity and 
development and management of landscape 1995 -2005]. 
Ministry of Forestry and Agriculture. Helsinki.147 p.

Kauppila, P. and Bäck, S. (eds.) 2001. The state of Finnish 
coastal waters in the 1990’s. Finnish Environment 472. 
Ministry of the Environment. Helsinki. 134 p.

Kauppila, P., Pitkänen, H. Räike, A., Kiirikki, M., Bäck, 
S. and Kangas, P. 2004. The Baltic Waters around Fin-
land: Eutrophication continues despite decreased nutrient 
loading. In: Eloranta, P. (ed.), Inland and coastal waters 
of Finland. University of Helsinki/ Palmenia Centre for 
Continuing Education. Saarijärvi. Pp. 41–62.

Keränen, S., Heikkilä, R. and Lindholm, T. 1995. Kuhmon 
Teerisuon-Lososuon ja Suoniemensuon soidensuojelu-
alueiden rajausten ekologinen arviointi (Absract: Eco-
logical evaluation of the boundaries of Teeri-Lososuo 
and Suoniemensuo mire reserves in Kuhmo). Metsähal-



51Evaluation of the Finnish National Biodiversity Action Plan 1997–2005 

lituksen luonnonsuojelujulkaisuja A 53. 50 p.
Keto, A., Lehtinen, A., Mäkelä, A. and Sammalkorpi, I. 

2004. Lake restoration. In: Eloranta, P. (ed.), Inland 
and coastal waters of Finland. University of Helsinki/ 
Palmenia Centre for Continuing Education. Saarijärvi. 
Pp. 93–104.

Koikkalainen, K. and Lankoski, J. 2004. Maatalouden 
ympäristötuen taloudellinen vaikutus tukialueittain ja 
tuotantosuunnittain vuosina 2000 ja 2001 [Economic 
effects of the agri-environmental support by regions 
and production sectors during 2000 and 2001]. In: Tur-
tola, E. ja Lemola, R. (eds.), Maatalouden ympäristötuen 
seuranta. MYTVAS 2, Osahankkeiden 2–7 väliraportit 
2000–2003 [Monitoring of the agri-environmental sup-
port. Interim reports from the MYTVAS 2 sub-projects 
2000–2003]. Maa- ja elintarviketalous 59. MTT.

Kumpula, J., Colpaert, A., Kumpula, T. and Nieminen, M. 
1997. Suomen poronhoitoalueen talvilaidunvarat [The 
state of winter grazing grounds in the Finnish reindeer 
management area]. Kala- ja Riistaraportteja nro 93. Finn-
ish Game and Fisheries Research Institute. Helsinki.

Kumpula, J., Colpaert, A., Anttonen, M. and Nieminen, 
M. 2004. Poronhoitoalueen pohjoisimman osan (13 
paliskuntaa) talvilaidunten uusintainventointi vuosina 
1999-2003 (Abstract: The repeated reindeer pasture 
inventory in the northernmost part (13 districts) of the 
reindeer management area during 1999-2003). Kala- ja 
Riistaraportteja nro 303. Finnish Game and Fisheries 
Research Institute. Helsinki. 39 p + 15 appendices. http://
www.rktl.fi/?view=publications&id=5449.

Kurttila, M. and Hänninen, H. 2006. Metsänomistajien 
tiedot monimuotoisuudesta ja säästöpuustosta [Forest-
owners’ awareness of biodiversity and retention trees]. 
In: Horne, P., Koskela, T., Kuusinen, M., Otsamo, A. 
and Syrjänen, K. Metson jäljillä. Etelä-Suomen mets-
ien monimuotoisuusohjelman tutkimusraportti [Research 
report of the METSO Forest Biodiversity Programme for 
Southern Finland]. Ministry of Agriculture and Forestry, 
Ministry of the Environment, Finnish Forest Research 
Institute and Finnish Environment Institute. Helsinki. 
Pp. 224–228.

Kurtto A. and Helynranta L. 1998. Helsingin kasvit. Kuk-
kivilta kiviltä metsän syliin (Abstract: Flora of Helsinki. 
From Flowering Stones to Forest Floor). Environment 
Centre of the City of Helsinki and Yliopistopaino Pub-
lishing. 400 p.

Kurtto, A. and Uotila, P. 1999. Kaupunkien kasvisto muuto-
sten kourissa [The changing flora of cities]. Luonnon 
Tutkija 5: 173–182.

Kuuluvainen, T. 2002. Natural variability of forests as refer-
ence for restoring and managing biological diversity in 
boreal Fennoscandia. Silva Fennica 36: 97–125.

Kuuluvainen, T., Saaristo, L., Keto-Tokoi, P., Kostamo, 
J., Kuuluvainen, J., Kuusinen, M. Ollikainen, M. and 
Salpakivi-Salomaa, P. (eds.) 2004. Metsän kätköissä 
– Suomen metsäluonnon monimuotoisuus [Hidden in 
the forest - Biodiversity of forests in Finland]. Edita. 
Helsinki. 371 p.

Kuusisto, E. 2004. Hydrology. In: Eloranta, P. (ed.), Inland 
and coastal waters of Finland. University of Helsinki/ 
Palmenia Centre for Continuing Education. Saarijärvi. 
Pp. 9–17.

Kuussaari, M. and Heliölä, J. 2004 Perhosten monimuotoi-

suus eteläsuomalaisilla maatalousalueilla [The diversity 
of butterflies in agricultural areas of southern Finland]. In: 
Kuussaari, M., Tiainen, J., Helenius, J., Hietala-Koivu, 
R. and Heliölä J. (eds.), Maatalouden ympäristötuen 
merkitys luonnon monimuotoisuudelle ja maisemalle. 
MYTVAS-seurantatutkimus 2000–2003 (Abstract: 
Significance of the Finnish agri-environmental support 
scheme for biodiversity and landscape: Results of the 
MYTVAS project 2000–2003). Suomen ympäristö 709. 
Finnish Environment Institute. Helsinki. Pp. 44–81.

Kuussaari, M., Tiainen, J., Helenius, J., Hietala-Koivu, R. 
and Heliölä, J. (eds.) 2004. Maatalouden ympäristötuen 
merkitys luonnon monimuotoisuudelle ja maisemalle 
MYTVAS-seurantatutkimus 2000–2003 (Abstract: 
Significance of the Finnish agri-environmental support 
scheme for biodiversity and landscape: Results of the 
MYTVAS project 2000–2003.) Suomen Ympäristö 709.
Finnish Environment Institute. Helsinki. 212 p.

Lappi, J. 1992. JLP: A Linear Programming Package for 
Management Planning. Finnish Forest Research Institute 
Research Papers 414. 134 p.

Lee, K.N. 1999. Appraising adaptive management. Conser-
vation Ecology 3(2): 3. http://www.consecol.org/vol3/
iss2/art3.

Loh, J., Green, R. E., Ricketts, T., Lamoreux, J., Jenkins, 
M., Kapos, V. and Randers, J. 2005. The Living Planet 
Index: using species population time series to track 
trends in biodiversity. Philosophical Transactions of 
the Royal Society B 360: 289–295.

Luoto, M., Heikkinen, R. K. and Carter, T. K. 2004. Loss 
of palsa mires in Europe and biological consequences. 
Environmental conservation 31: 30–37.

Ma, M., Tarmi, S. and Helenius, J. 2002. Revisiting the 
species-area relationship in a semi-natural habitat: floral 
richness in agricultural buffer zones in Finland. Agricul-
ture, Ecosystems and Environment 89: 137–148.

Mannio, J. and Vuorenmaa, J. 2004. Acidification and trace 
metals in lakes. In: Eloranta, P. (ed.), Inland and Coastal 
Waters of Finland. University of Helsinki/Palmenia 
Centre for Continuing Education. Pp. 73–83.

Marttunen, M. and Järvinen, E.A. 1999. Päijänteen sään-
nöstelyn kehittäminen. Yhteenveto ja suositukset 
(Abstract: Development of regulation of Lake Päijänne 
- Synthesis and recommendations). Suomen ympäristö 
357. Finnish Environment Institute. Helsinki. 168 p.

Marttunen, M., Hellsten, S. and Keto, A. 2001. Sustain-
able development of lake regulation in Finnish lakes. 
VATTEN 57: 29–37.

Marttunen, M., Nieminen, H., Keto, A., Suomalainen, M., 
Tarvainen, A., Moilanen, S. and Järvinen, E.A. 2004a. Pir-
kanmaan keskeisten järvien säännöstelyjen kehittäminen. 
Yhteenveto ja suositukset (Abstract: Development of lake 
regulations of central lakes in Pirkanmaa region - Syn-
thesis and recommendations). Suomen ympäristö 689. 
Finnish Environment Institute. Helsinki. 192 p.

Marttunen, M., Hellsten, S., Kerätär, K., Tarvainen, A., 
Visuri, M., Ahola, M., Huttunen, M., Suomalainen, M., 
Ulvi, T., Vehviläinen, B., Vänttänen, A., Päiväniemi, J. 
and Kurkela, R. 2004b. Kemijärven säännöstelyn kehit-
täminen - yhteenveto ja suositukset (Abstract: Develop-
ment of regulation of Lake Kemijärvi -Synthesis and 
recommendations). Suomen ympäristö 718. Finnish 
Environment Institute. Helsinki. 236 p.



Monographs of the Boreal Environment Research No. 29Auvinen et al52 

Massa, S. and Einola-Head, O. (eds.) 2004. Suomen kehi-
tysyhteistyö 2003. Ulkoasiainministeriön kehitysyht-
eistyökertomus eduskunnalle vuodelta 2003[Finland’s 
development cooperation 2003. A report on development 
cooperation from the Ministry of Foreign Affairs of Fin-
land to the government]. Ministry for Foreign Affairs of 
Finland. Helsinki. 205 p. http://formin.finland.fi/public/
default.aspx?contentid =80379&nodeid=34648&conten
tlan=1&culture=fi-FI

Markkanen, S., Vieno, M. and Walls, M. 2002. Finnish 
Biodiversity Research Programme FIBRE 1997 - 2002. 
Summary report. Biodiversity Research Programme 
FIBRE. Turku. 154 p. http://fibre.utu.fi/final/summary.
pdf

Mikkola, A., Jaakkola, O. and Sucksdorff, Y. 1999. Val-
takunnallisten maankäyttö, peitteisyys ja maaperäaineis-
tojen muodostaminen (Abstract: The Slices project: 
National Classification of land use, land cover and soil, 
and the production of databases). Suomen ympäristö 342. 
Ministry of the Environment. Helsinki. 86 p.

Miljövårdsberedningen 1997. Skydd av skogsmark. Behov 
och kostnader. Huvudbetänkande av miljövårdsberednin-
gen. SOU 1997 97: 1-163. www.regeringen.se/content/1/
c4/27/ 15/ff603ac5.pdf

Ministry for Foreign Affairs of Finland 2002. Ympäristö ja 
Suomen kehitysyhteistyö [Environment and Finnish devel-
opment cooperation]. Helsinki. 35 p. formin.finland.fi/
public/download.aspx? ID=12148&GUID={F3C24B69-
F21D-4BE0-AFA2-A6F62D544AAB}

Ministry for Foreign Affairs of Finland 2004. Development 
Policy. Government Resolution 5.2.2004. Helsinki. 39 p. 
formin.finland.fi/Public/default.aspx?contentid=66639.

Ministry of the Environment 2001. Ympäristöministeriön 
lähialuestrategia [Ministry of the Environment’s regional 
strategy]. Helsinki. 16 p.

Myllys, M. and Sinkkonen, M. 2004. Viljeltyjen turve- ja 
multamaiden pinta-ala ja alueellinen jakauma Suomessa 
[The Area and distribution of cultivated organic soils in 
Finland.] Suo 55: 53–60.

Mönkkönen, M. and Primmer, E. 2006. Uudet keinot [New 
biodiversity conservation instruments]. In: Horne, P., 
Koskela, T., Kuusinen, M., Otsamo, A. and Syrjänen, 
K. (eds.), Metson jäljillä. Etelä-Suomen metsien mon-
imuotoisuusohjelman tutkimusraportti [Research report 
of the METSO Forest Biodiversity Programme for 
Southern Finland]. Ministry of Agriculture and Forestry, 
Ministry of the Environment, Finnish Forest Research 
Institute and Finnish Environment Institute. Helsinki. 
Pp. 86–98.

Niemelä, J. 1999. Ecology and urban planning. Biodiversity 
and Conservation 8:119–131.

Niemi, J., Lepistö, L., Mannio, J., Mitikka, S. and Pie-
tiläinen, O-P. 2004. Quality and trends of inland waters. 
IN: Eloranta, P. (ed.), Inland and coastal waters of Fin-
land. University of Helsinki/ Palmenia Centre for Con-
tinuing Education. Saarijärvi. Pp. 18–40. 

Otronen, M. and Tirkkonen, J. 2002. Biodiversiteettitut-
kimusohjelma FIBREn kansallinen vaikuttavuus [The 
national effectiveness of the biodiversity research pro-
gramme FIBRE]. Biodiversity Research Programme 
FIBRE. Turku. 48 p. fibre.utu.fi/final/impact.pdf

Otsamo, A. (ed.) 2005. MOSSE puolimatkassa – mon-
imuotoisuuden tutkimusohjelman (2003–2006 välitu-

lokset [Interim results from the biodiversity research 
programme MOSSE]. Seminar report (Hanasaari 
17.–18.11.2004). In Finnish with an English summary. 
MMM:n julkaisuja 14/2004. Ministry of Agriculture and 
Forestry. Helsinki. 255 p.

Parmes, E., Ahola, H., Andersson, K. and Härmä, P. 2004. 
Compilation of atmospherically corrected TM image 
mosaics for CORINE. Manuscript..

Patton, M. Q. 1996. Utilization-Focused Evaluation. The 
New Century Text. Sage Publications.

Peltola, A. (ed.) 2004. Finnish Statistical Yearbook of For-
estry 2004. SVT Maa-, metsä- ja kalatalous.

Penttilä, R. 2004. The impacts of forestry on polyporous 
fungi in boreal forests. Academic dissertation. Univer-
sity of Helsinki, Faculty of Biosciences, Department of 
Biological and Environmental Sciences. http://ethesis.
helsinki.fi/julkaisut/bio/bioja/vk/penttila2/

Primmer, E. and Keinonen, E. 2006. Yhteistoimintaverko-
stot - Etelä-Suomen metsien monimuotoisuusohjelman 
kokeiluhanke (Abstract: Collaborative Networks: A 
Pilot Project of Southern Finland Forest Biodiversity 
Programme). Suomen ympäristö 45. Finnish Environ-
ment Institute. Helsinki. 82 p.

Pullin, A.S., Knight, T.M., Stone, D.A. and Charman, K. 
2004. Do conservation managers use scientific evidence 
to support their decision-making? Biological Conserva-
tion 119: 245– 252.

Puurunen, M. (ed.) 2004. Horisontaalisen maaseudun kehit-
tämisohjelman väliarviointi. Manner-Suomi (Abstract: 
The mid-term evaluation of the Horizontal Rural Devel-
opment Programme. Continental Finland.) Maa- ja met-
sätalousministeriön julkaisuja 1/2004. http://wwwb.mmm.
fi/julkaisut/julkaisusarja/MMMjulkaisu2004_1.pdf

Pykälä, J. 2001. Perinteinen karjatalous luonnon moni-
muotoisuuden ylläpitäjänä (Abstract: Maintaining bio-
diversity through traditional animal husbandry). Suomen 
ympäristö 495. Finnish Environment Institute. Helsinki. 
205 p.

Pyykkönen, S., Grönroos, J., Rankinen, K., Laitinen, P., 
Karhu, E. and Granlund, K. 2004. Ympäristötuen mukai-
set toimenpiteet ja niiden vaikutukset vesistökuormituk-
seen vuosina 2000–2002 (Abstract: Cultivation measures 
in 2000 –2003 and their effects to the nutrient runoff to 
the waters in the farms committed to the Agri-Environ-
mental Programme.) Suomen ympäristö 711. Finnish 
Environment Institute. Helsinki. 119 p.

Rassi, P., Alanen, A., Kemppainen, E., Vickholm, M. 
and Väisänen, R. (eds.) 1986. Uhanalaisten eläinten ja 
kasvien suojelutoimikunnan mietintö. I Yleinen osa, II 
Suomen uhanalaiset eläimet, III Suomen uhanalaiset 
kasvit [Memorandum from the Monitoring Committee 
of Red-listed Species. I Overview, II Finland’s red-listed 
animals, III Finland’s red-listed plants]. Komiteanmiet-
intö 1985:43. I: 111 p., II: 466 p., III: 431 p. Ministry of 
the Environment. Helsinki.

Rassi, P., Kaipiainen, H., Mannerkoski, I. and Ståhls, G. 
(eds.) 1992. Uhanalaisten eläinten ja kasvien seuranta-
toimikunnan mietintö [Memorandum from the Monitor-
ing Committee of Red-listed Species]. Komiteanmietintö 
1991: 30. Ministry of the Environment. Helsinki. 328 p.

Rassi, P., Alanen, A., Kanerva, T. and Mannerkoski, I. (ed.) 
2001. Suomen lajien uhanalaisuus 2000 [Year 2000 Red 
List of Finnish species]. Ministry of the Environment and 



53Evaluation of the Finnish National Biodiversity Action Plan 1997–2005 

Finnish Environment Institute. Helsinki. 432 p.
Rebele, F. 1994. Urban ecology and special features of 

urban ecosystems. Global Ecology and Biogeography 
Letters 4: 173–187.

Redsven, V., Anola-Pukkila, A, Haara, A., Hirvelä, H., 
Härkönen, K., Kettunen, L., Kiiskinen, A., Kärkkäinen, 
L., Lempinen, R., Muinonen, E., Nuutinen, T., Salminen, 
O. and Siitonen, M. 2004. MELA2002 Reference Manual 
(2nd edition). The Finnish Forest Research Institute. 606 
p. http://www.metla.fi/metinfo/mela/index.htm.

Regional Council of Uusimaa 2003. Uudenmaan 
maakuntakaavaehdotus ja Natura 2000-ohjelman alueet 
[Proposal for the regional plan for Uusimaa and areas 
included in the Natura 2000 Network]. Vaikutusten 
arviointi. Selvitys 9. 100 p. http://www.uudenmaanliitto.
fi/files/241/natura_selvitys_2003.pdf

Regional Council of Uusimaa 2004. Uudenmaan 
maakuntakaava. Selostus [Regional plan for Uusimaa. 
Description]. 244 p. http://www.uudenmaanliitto.fi/
files/471/MK-kselostus2005-01-31.pdf

Regional Council of North Karelia 2003. Pohjois-Karjalan 
maakuntakaavaluonnos 25.10.2004 [Draft of the regional 
plan for North Karelia 25.10.2004]. 

Richards, T. J. and Richards, L. 1994. Using computers 
in qualitative research. In: Denzin, N. and Lincoln, Y. 
(eds). Handbook of qualitative research. Sage. London. 
Pp 445–462.

Rintala, J. 2006. Soranoton ja suojelun tila harjujensuojelu-
alueilla - aluekohtainen tarkastelu (Abstract: The state 
of gravel extraction and protection in esker protection 
areas - area specific analyze). Suomen ympäristö 1/2006. 
Finnish Environment Institute. Helsinki.

RIVM 2002. Biodiversity: how much is left? The Natu-
ral Capital Index framework (NCI). Rijksintituut voor 
Volksgezondheid en Milieu. Brochure.

Räike, A., Pietiläinen, O-P, Rekolainen, S., Kauppila, P., 
Pitkänen, H., Niemi, J., Raateland, A. and Vuorenmaa, J. 
2003. Trends of phosphorus, nitrogen and chlorophyll a 
concentrations in Finnish rivers and lakes in 1975–2000. 
The Science of the Total Environment 310: 47–59

Saarinen, S. and Vaara, M. 2002. Mökki kansallispuiston 
laidalla. Loma-asukkaiden näkemyksiä Pyhätunturin 
kansallispuiston käytöstä ja kehittämisestä [A cottage 
by the side of the national park: opinions of second home 
residents on the use and development of the Pyhätun-
turi National Park]. Metsäntutkimuslaitoksen tiedonan-
toja 845. Finnish Forest Research Institute, Rovaniemi 
Research Station.

Salomäki, M. 2005. Säästöpuut Isojoen Sahan avo-
hakkuualueilla 2000–2004 (Abstract: Retention tree 
dynamics in some clear-cuts of Southern Ostrobothnia 
in 2000–2004]. Pro gradu dissertation. University of 
Joensuu, Faculty of forestry, Environmental science 
and forestry. 47 p.

Schulman, A., Heliölä, J. and Pykälä, J. 2006. Maatalouden 
ympäristötuen sopimusalueiden laatu ja hoidon toteutu-
minen. Perinnebiotooppien hoidon ja luonnon monimuo-
toisuuden edistämisen erityistuet [Abstract: Quality and 
management of contract areas of the agri-environmental 
support – the special support for management of tradi-
tional rural biotopes and for enhancement of biodiver-
sity). Suomen ympäristö 3/2006. Finnish Environment 
Institute. Helsinki. 87 p.

Scriven, M. 1999. Evaluation thesaurus. Fourth edition. 
Sage Publications. Newbury Park.

Siitonen, J. 2001. Forest management, coarse woody debris 
and saproxylic organisms: Fennoscandian boreal forests 
as an example. Ecological Bulletins 49: 11–41.

Siitonen, M., Härkönen, K., Hirvelä, H., Jämsä, J., Kil-
peläinen, H., Salminen, O. and Teuri, M. 1996. MELA 
Handbook. 1996 Edition. Finnish Forest Research Insti-
tute Research Papers 622. 452 p.

Silfverberg, P and Alhojärvi, P. 2004. Finnish-Russian 
Development Programme on Sustainable Forest Man-
agement and Conservation of Biodiversity in North-West 
Russia. Evaluation Report. Ministry of the Environ-
ment. Helsinki. 61 p. http://www.ymparisto.fi/default.
asp?contentid=82133&lan=fi

Smeets, E. and Weterings, R. 1999. Environmental indica-
tors: Typology and overview. Technical report No 25. 
European Environmental Agency. http://reports.eea.
eu.int/TEC25/en

Suominen, O. and Olofsson, J. 2000. Impacts of semi-
domesticated reindeer on structure of tundra and forest 
communities in Fennoscandia: a review. Annales Zoologi 
Fennici 37: 233–249.

Sutherland, W.J., Pullin, A.S., Dolman, P.M. and Knigth, 
T.M. 2004. The need for evidence based conservation. 
Trends in Ecology and Evolution 19: 305–308.

Sutherland, W.J., Armstrog-Brown, S., Armsworth, P.R., 
Brereton, T., Brickland, J., Campbell, C.D., Cham-
berlain, D.E., Cooke, A.I., Dulvy, N.K., Dusic, N.R., 
Fitton, M., Freckeleton, R.P., Godfray, H.C.J., Grout, N., 
Harvey, H.J., Hedley, C., Hopkins, J.J., Kift, N.B., Kirby, 
J., Kunin, W.E., MacDonald, D.W., Marker, B., Naura, 
M., Neale, A.R., Oliver, T., Osborn, D., Pullin, A.S., 
Shardlow, M.E.A., Showler, D.A., Smith, P.L.., Smithers, 
R.J., Solandt, J-L, Spencer, J., Spray, C.J., Thomas, C.D., 
Thompson, J., Webb, S.E., Yalden, D.W. and Watkinson, 
A.R. 2006. The identification of 100 ecological questions 
of high political relevance in the UK. Journal of Applied 
Ecology 43: 617–627.

Syrjänen, K., Horne, P., Koskela, T. and Kumela, H. 2006. 
METSOn seuranta ja arviointi. Etelä-Suomen metsien 
monimuotoisuusohjelman seurannan ja arvioinnin lop-
puraportti [The monitoring and evaluation of METSO. 
Final report of the monitoring and evaluation of the 
Forest Biodiversity Programme for Southern Finland.] 
Ministry of Agriculture and Forestry, Ministry of the 
Environment, Finnish Forest Research Institute and 
Finnish Environment Institute. Helsinki 351 p.

Tarasov, M. E. and Birdsey, R. A. 2001. Decay rate and 
potential storage of coarse woody debris in Leningrad 
Region. Ecological Bulletins 49: 137–147.

Tenow, O., Bylund, H., Nilssen, A.C. and Karlson, P.S. 
2005. Long-Term Influence of Herbivores on Northern 
Birch Forests. In: Wielgolaski, F.E. (ed.), Plant Ecology, 
Herbivory and Human Impact in Nordic Mountain Birch 
Forests. Ecological Studies, Vol. 180. Springer-Verlag. 
Berlin. Pp. 165–181.

Tiainen, J., Kuussaari, M., Laurila, I. P. and Toivonen, T. 
(eds.) 2004. Elämää pellossa – Suomen maatalousym-
päristön monimuotoisuus [Life in the field – Biodiver-
sity of agricultural habitats in Finland]. Edita. Helsinki. 
366 p.

Toivonen, H. and Liukko, U-M (eds.) 2005. Ehdotus bio-



Monographs of the Boreal Environment Research No. 29Auvinen et al54 

diversiteetin tilan valtakunnallisen seurannan järjestämi-
sestä. Yhteenveto Tutkimus, seuranta ja tietojärjestelmät 
–asiantuntijaryhmän mietinnöistä (Abstract: Proposal for 
a nationwide biodiversity monitoring system. Summary 
of the memoranda of the Expert Group for Biodiver-
sity Research, Monitoring and Data Systems). Suomen 
ympäristö 759. Finnish Environment Institute. Helsinki. 
38 p.

Toivonen, H., Leikola, N. and. Kallio, M. (eds.) 2004. 
Sisävesien suojelualueverkon edustavuuden arviointia. 
Järvien ja ranta-alueiden määrä, vedenlaatumuuttujat ja 
uhanalaiset lajit (Abstract: Assessing the Finnish Pro-
tected Area Network. Amount of lakes and shores, water 
quality characteristics in lakes, and threatened aquatic 
species). Suomen ympäristö 713. Finnish Environment 
Institute. Helsinki. 133 p.

Trepl, L. 1995. Toward a theory of urban biocoenoses – 
some hypotheses and research questions. In: Sukopp, 
H., Numata, M. and Huber, A. (eds.), Urban Ecology as 
the Basis of Urban Planning. SPB Academic Publishing. 
Haag. Pp. 203–211.

Tuomi, J. and Sarajärvi, A. 2003. Laadullinen tutkimus ja 
sisällönanalyysi [Qualitative reseacrh and content analy-
sis]. Tammi. Helsinki. 159 p.

Tynjälä, M. (ed.) 2004. Oulun pesimälinnusto [Breeding 
bird atlas of Oulu]. City of Oulu Environment Office. 
Julkaisu 2/2004. 208 p.

Vainio, M., Kekäläinen, H., Alanen, A. and Pykälä, J. 2001. 
Suomen perinnebiotoopit. Perinnemaisemaprojektin 
valtakunnallinen loppuraportti (Abstract: Traditional 
rural biotopes in Finland. Final report of the nationwide 
inventory). Suomen ympäristö 527. Finnish Environment 
Institute. Helsinki. 163 p.

Walker, B. 2005. A Resilience Approach to Integrated Assess-
ment. The Integrated Assessment Journal 5: 77–97.

Walls, M. and Rönkä, M. (eds.) 2004. Veden varassa – 
Suomen vesiluonnon monimuotoisuus [Carried by water 
– Biodiversity of aquatic habitats in Finland]. Edita. Hel-
sinki. 294 p.

Walters, C. 1986. Adaptive Management of Renewable 
Resources. Macmillan Publishing Company. New York. 
374 p.

Walters, C. and Holling, C.S. 1990. Large-Scale Manage-
ment Experiments and Learning by Doing. Ecology 71: 
2060–2068.

Vasander, H. (ed.) 1996. Peatlands in Finland. Finnish Peat-
land Society. Helsinki. 168 p.

Vasander, H. 2006. The use of mires for agriculture and 
forestry. In: Lindholm, T. and Heikkilä, R. (eds.), Finland 
– land of mires. The Finnish Environment 23/2006. Finn-
ish Environment Institute. Helsinki. Pp. 173–178.

Wengraf, T. 2002. Qualitative Research interviewing. 
SAGE Publications Ltd. London.

Vikman, H. 2002. Evaluation and Strategy Study of the 

Co-operation between The Ministry of the Environment, 
Finland and Vodokanal of St. Petersburg, Russia. Final 
Report. September 2002. Hannu Vikman Consulting in 
association with Skyttä Consulting LLC and AS Eesti 
Veevärk Konsultatsioon. 67 p. http://www.ymparisto.fi/
download.asp?contentid=1314&lan=fi

Virkkala, R. and Toivonen, H. 1999. Maintaining biological 
diversity in Finnish forests. The Finnish Environment 
278. Finnish Environment Institute. Helsinki. 56 p.

Virkkala, R., Korhonen, K.T., Haapanen, R. and Aapala, K. 
2000. Metsien ja soiden suojelutilanne metsä- ja suokas-
villisuusvyöhykkeiden valtakunnan metsien 8. invento-
innin perusteella (Abstract: Protected forests and mires in 
forest and mire vegetation zones in Finland based on the 
8th National Forest Inventory). Suomen ympäristö 395. 
Finnish Environment Institute & Finnish Forest Research 
Institute. Helsinki. 49 p.

Wolf, S.A. and Primmer, E. 2006. Between incentives 
and action: A pilot study of biodiversity conservation 
competencies for multifunctional forest management in 
Finland. Society and Natural Resources 19: 845–861.

Vähä-Piikkiö, I. (ed.) 2002. Lauttasaaren luontoatlas 
(Abstract: Atlas on urban nature on Lauttasaari island). 
Helsinki City Urban Facts. Helsinki. 151 p.

Vähä-Piikkiö, I., Kurtto, A. and Hahkala, V. 2004. Species 
number, historical elements and protection of threatened 
species in the flora of Helsinki, Finland. Landscape and 
urban planning 68: 357–370.

Väre, H., Ulvinen, T., Vilpa, E. and Kalleinen, L. 2005. 
Oulun kasvit – Piimäperältä Pilpasuolle [Plants of Oulu 
– From Piimäperä to Pilpasuo]. Norrlinia 11:1–512.

Väre, S. 2003. Maakuntakaavan luontovaikutukset. Uuden-
maan maakuntakaavaehdotus [The Regional Plan’s 
impacts on nature. Draft of the regional plan for Uusi-
maa.] Uudenmaan liitto and YS-konsultit. 11 p.

Yrjönen, K. 2004. Metsälain erityisen tärkeät elinym-
päristöt. Kartoitus yksityismetsissä 1998–2004 [Forest 
key biotopes of the Forest Act. Survey of privately owned 
forests 1998–2004]. MMM:n julkaisuja 9/2004: 1–60.

Yrjänä, T., Hellsten, S., Riihimäki, J and Autio, J. 2000. 
Iijoen vesistön latvajärvien säännöstelyn kehittäminen 
(Abstract: Development of regulation in Iijoki head-
waters). Alueelliset ympäristöjulkaisut 192. Pohjois-
Pohjanmaan ympäristökeskus. Oulu. 84 p.

Yrjänä, T. 2003. Restoration of riverine habitat for fishes 
– analyses of changes in physical habitat conditions. 
Acta Universitatis Ouluensis C188. Academic dis-
sertation. Department of Process and Environmental 
Engineering, University of Oulu. http://herkules.oulu.
fi/isbn9514271173/

Åström, M., Sundström, R., Holmberg, M. and Storberg, 
K.-E. 2005. pH of streams in western Finland – a per-
spective from the Middle Ages into the mid 21st century. 
Agricultural and Food Science 14: 5–13.





MONOGRAPHS of the 

Boreal Environment Research

N
o. 2

9
 2

0
0

7

M O N O G R A P H

N o .  2 9

2 0 0 7

M
O

N
O

G
R

A
P

H
S of th

e B
oreal En

viron
m

en
t R

esearch

ISBN 978-952-11-2793-9 (print)
ISBN 978-952-11-2794-6 (PDF)
ISSN 1239-1875 (print)
ISSN 1796-1661 (online)

Ari-Pekka Auvinen, Mikael Hildén, Heikki Toivonen, Eeva Primmer, Jari Niemelä, 
Kaisu Aapala, Saara Bäck, Pekka Härmä, Jussi Ikävalko, Elise Järvenpää, Heidi 
Kaipiainen, Kari T. Korhonen, Hanna Kumela, Leena Kärkkäinen, Jussi Lankoski, 
Marita Laukkanen, Ilpo Mannerkoski, Tuula Nuutinen, Anna Nöjd, Pekka Punttila, 
Olli Salminen, Guy Söderman, Markus Törmä and Raimo Virkkala

Evaluation of the Finnish National Biodiversity 
Action Plan 1997–2005


	MONOGRAPHS of the Boreal Environment Research No. 29 2007
	Evaluation of the Finnish National Biodiversity Action Plan 1997–2005
	Contents
	Abstract
	1 Introduction
	2 Evaluation methods
	2.1 DPSIR-framework
	2.2 Impacts and impact mechanismsof the Action Plan
	2.3 Methods used in the evaluationof the state and change of biodiversity
	2.4 Methods used in the evaluation ofbiodiversity policies
	2.5 Public participation

	3 Overview of the Action Plan andits consequences for administration
	3.1 Changes in the administrationof key sectors

	4 Impacts on biodiversity
	4.1 Forests
	4.2 Mires
	4.3 Baltic Sea
	4.4 Inland waters
	4.5 Farmlands
	4.6 Alpine habitats (fells)
	4.7 Urban and transport areas
	4.8 Shores
	4.9 Rocky habitats and eskers
	4.10 General land use changes
	4.11 Red-listed species
	4.12 Species listed in the EU Habitatsand Birds Directives

	5 Summarising evaluationof goals and measures
	5.1 General goals of the Action Plan
	5.2 Assessment of the measuresin the light of the assessment criteria
	5.3 The role of research

	6 Future challenges tothe safeguarding ofbiodiversity in Finland
	6.1 Scenario for 2010
	6.2 Remaining challenges
	6.3 Conclusions and recommendations

	References



