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Natural capital constitutes the foundation for human well-being and is a key asset
for economic prosperity. Nature provides a range of goods and services, commonly
referred to as ecosystem services, whose economic value for many reasons has thus
far been invisible and therefore a major cause of their undervaluation and mismanage-
ment. The international study on The Economics of Ecosystems and Biodiversity — known
as TEEB - raised the level of knowledge in this regard and emphasized the need
to both incorporate natural capital into standard national accounting and develop
indicators integrating biodiversity and economic considerations more consistently.

The Convention on Biological Diversity’s (CBD) Strategic Plan for Biodiversity
2011-2020 and its 20 Aichi Biodiversity Targets are the major tools for integrating
ecosystem services and related biodiversity into the development work on national
and regional levels, through updating of existing national biodiversity strategies and
action plans. Finland has adopted the revised National Biodiversity Strategy (2012)
and Action Plan (2013) in line with the CBD decisions agreed in Nagoya 2010.

The EU Biodiversity Strategy 2020 aims at protecting biodiversity for its intrinsic
value and refers to the maintenance of ecosystems and their services and contributes,
among other things, to the EU’s sustainable growth objectives and to the mitigation of
and adaptation to climate change, while promoting the economy and social cohesion
and safeguarding the EU’s cultural heritage.

TEEB assessments have shown that there is still scattered understanding of the
economic and social importance of ecosystem services and related biodiversity. How-
ever, these assessments are providing an approach that can help decision-makers
recognize and capture the values of natural capital. The TEEB Nordic study (2013)
concluded that a range of ecosystem services are of high socio-economic significance
for the Nordic countries, either based on their market value or an estimated value for
the broader public. The main challenge is to integrate the values of natural capital
into sectoral policies and decision-making.

The TEEB for Finland study’, carried out in 2013-2014, provides, among other
things, preliminary estimates on the economic importance of some key ecosystem
services in Finland. The main focus is on so far under-recognized regulating and
cultural services, but not forgetting traditional provisioning services, the value of
which has traditionally been recognised due to their vital importance for the Finnish
economy and society. TEEB for Finland also describes the main drivers and future
trends affecting the provision of ecosystem services; gives suggestions for ecosystem
service indicators; and describes as an example the spatial assessment and mapping of
ecosystem services and green infrastructure in the Helsinki-Uusimaa region. Further,
the study also considers possible elements for improving the regulatory and manage-
ment system that could enable securing the future provisioning of ecosystem services
and their foundation — the biological diversity of Finland. TEEB for Finland includes
a scoping assessment on natural capital accounting and a review of the relationship
between ecosystem services and a green economy:.

! Towards a Sustainable and Genuinely Green Economy — The Value and Social Significance of Ecosystem
Services in Finland (TEEB Finland).
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Finland has been at the forefront in working with environmental indicators, ac-
countings and models. It was therefore easy for us to continue the work and examine
what the economics of ecosystems and biodiversity encompass, including the lessons
learnt in a Finnish context. A comprehensive set of national ecosystem service indi-
cators are currently being developed with a view to monitoring and indicating the
status and value of these services. These indicators play a key role in enhancing the
integration of natural capital into the Finnish national accounting systems. Conse-
quently, the future work on natural capital accounting in Finland is foreseen to focus
on more closely aligning the ongoing work on indicators with the existing framework
of national and environmental-economic accounts.

Ecosystem services are an integral part of a number of economic sectors relevant
to a green economy in Finland, namely, the forest sector, water, tourism, agriculture
and food sector, game and fisheries, and renewable energy. In addition, ecosystem
services are perceived as an integral part of growing green economy sectors such as
life and health style business, cosmetics and pharmaceuticals.

The integration of a whole range of ecosystem services into a green economy helps
to ensure that the green economy is both environmentally and socially sustainable.
However, in order to achieve the synergies between the management of ecosystem
services and related biodiversity, they need to be secured in both investment and
management decisions in a holistic way. Marked-based measures also complement
the existing arsenal of measures and provide ways to achieve the aim of ecosystem
services and their underlying objectives of biodiversity conservation.

We can also perceive the links between biodiversity and human health and well-be-
ing. Considering ecosystem services in policy-making can improve natural resource
and land use planning, save financial costs, boost innovative enterprises and other
job-creating actions, and enhance sustainable livelihoods nationally, regionally and
globally.

I'sincerely hope that this TEEB for Finland study will encourage many other coun-
tries to launch new findings in the field of ecosystem services and human well-being.
I also hope that scientific expertise on biodiversity and that of different stakeholders
will steadfastly take account of biodiversity and ecosystem services in decision-mak-
ing processes. The future of our planet and our societies depends on it.

Sanni Grahn-Laasonen
Minister of the Environment,
Finland
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ECOSYSTEM SERVICES, NATURAL CAPITAL AND GREEN ECONOMY

1 Introduction: The TEEB for Finland study

Jukka-Pekka Jappinen and Marianne Kettunen

The Millennium Ecosystem Assessment (MA 2005)
and Global Biodiversity Outlook reports under the
Convention on Biological Diversity (CBD) are an
essential basis for assessments of the global state
of biological diversity, ecosystems and the servic-
es they provide. According to these assessments,
the global natural systems, which are the basis
for the world economy, livelihoods and human
well-being, are in danger of collapse if mankind
does not rapidly start to conserve and use sustain-
ably biological diversity which is the foundation
of all life on Earth and the ecosystem services (ES)
that it provides'. Major threats to biodiversity are:
transformation and loss of ecosystems, overuse of
natural resources, pollution, alien invasive species
and climate change. Synergies between the factors
causing degradation of the state of the environment
and the availability of ES are worsening the situa-
tion further, as is the burden of population growth
and unsustainable production and consumption.
In Finland, agriculture and forestry, production
of energy, the taking of ground materials, mining,
and urban and industrial construction are caus-
ing pressure on the ecosystems and their ability to
produce essential services for people. The assess-
ment of the state of ecosystem services and their
social significance, and also the development of
sustainable policy and steering mechanisms for the
management of ES are of utmost importance for the
overall assets of society, for instance, for the devel-
opment of optimal land use and responsible man-
agement of natural resources and the bio-economy.
Resolving the intertwined climate, energy, environ-

! “The Global Biodiversity Outlook-3 had warned that all ma-
jor pressures on biodiversity were increasing, and that some
ecosystems were being pushed towards critical thresholds or
tipping points. If these thresholds were passed, there was a
real risk of dramatic loss of biodiversity and degradation of a
broad range of services on which people depend for their live-
lihoods and well-being. The poor would suffer the earliest and
most severe impacts, but ultimately all societies and economies
would be affected” (Secretariat of the Convention of Biological
Diversity 2014).

mental and natural resource questions demands
diversified knowledge and know-how, as well as
cross-sectoral and holistic policies and planning.

Provisioning, regulating, supporting or mainte-
nance, and cultural services of the natural environ-
ment are commonly included under the concept
of ecosystem services (MA 2005, Kumar 2010, UK
NEA 2011, see also www.cices.eu). Provisioning
services and their material benefits for society have
traditionally been considered adequately in deci-
sion-making, and generally an economic value for
provisioning services in different markets has been
formed. For instance, food, timber, clean water and
other products from forests, mires and freshwa-
ter ecosystems, such as forest berries and mush-
rooms, game, and fish, have monetary market
prices, which can be used while evaluating their
importance to the national economy. Furthermore,
detailed knowledge and decision-making support
systems for the management of provisioning ser-
vices and land use have been developed.

The values of regulating services (e.g. containing
floods, nutrients and water, as well as the binding
of carbon and purification of air) or cultural ser-
vices, such as recreation, landscapes, the Finnish
national heritage, and identity, have been variously
identified. Even when regulating and cultural ser-
vices are qualitatively identified, for instance, by
establishing the recreational use of green spaces
as a goal, they are not generally evaluated using
financial or other scales.

When developing the management and valuation
of ecosystem services important for people and so-
ciety, as well as in every associated communication,
one should emphasize, more than is being done cur-
rently, the socially beneficial regulating and cultural
services behind and alongside the provisioning ser-
vices, not to mention the supporting or maintenance
services that enable ecosystems to function. As the
connections between ecosystems and their different
services are in danger of remaining unidentified,
because of, for example, sectoral and administrative
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boundaries, investigations into ecosystem services
must transcend not only administrative, but also
ecosystem boundaries (Primmer & Furman 2012).
Nature conservation, land use and natural resourc-
es policies should encourage a new kind of think-
ing whereby ecosystems and their multi-objective
conservation, management and sustainable use are
scrutinized with a longer-term perspective to secure
ecologically, socially and economically sustainable
development, while combining the views of indi-
vidual administrative and livelihood sectors with
the help of the ecosystem approach of the Conven-
tion on Biological Diversity.

Ecosystem service assessments
— policy and objectives at
EU and national level

The European Union’s Biodiversity Strategy 2020
Our life insurance, our natural capital: an EU biodiver-
sity strategy to 2020 (European Commission 2011)
demands that the “Member States, with the assis-
tance of the Commission, will map and assess the
state of ecosystems and their services in their na-
tional territory by 2014, assess the economic value
of such services, and promote the integration of
these values into accounting and reporting systems
at EU and national level by 2020” (Target 2, Action
5; see Figure 1.1).

To initiate the work on mapping and assessment
of ecosystem services, a Working Group for the
Mapping and Assessment of Ecosystems and their
Services (MAES), with nominated experts from all
EU Member States, was set up by the European
Commission (DG Environment) in March 2012. The
group also involves a number of stakeholders and
scientists. MAES assists and strives to standard-
ize the ecosystem assessments of Member States
(European Commission 2013a, see / /biodiversity.
europa.eu/maes). Finland has also participated
in the MAES process. The European Commission
(DG ENV and the Joint Research Centre) together
with the European Environment Agency (EEA)
are supporting Member States in carrying out the
mapping work.

12 The Finnish Environment len | 2015

The target year for mapping and assessment to
be completed was set as 2014, but this goal was
not reached. Ecosystem service mapping is already
taking place in the majority of the EU member
states, but it is not being uniformly developed and
EU-based guidance (e.g. a common approach) is
needed (MAES 2014). Assistance is also needed
in order to harness the broad range of ecosystem
service mapping and assessment approaches cur-
rently available or under development (see Martin-
ez-Harms & Balvanera 2012, Egoh et al. 2012 or
Crossman et al. 2013a for respective reviews). The
Horizon 2020 project ESMERALDA — Enhancing
Ecosystem Services Mapping for Policy and Decision
Making — will start supporting the implementation
of Action 5 in the Member States, and through this
their national biodiversity strategies from 2015
onwards. As the MAES working group is key to
the implementation of Action 5, ESMERALDA will
work closely with it.

Based on related ongoing activities in Europe
(such as MAES, OpenNESS, OPERAs, MESEU,
BEST, MEA, TEEB, national studies; e.g. in MAES
2014, TEEB 2011, MA 2005) and close relations with
the international network of ecosystem service
scientists and practitioners, known as Ecosystem
Services Partnership (ESP), ESMERALDA will en-
hance ecosystem service mapping and assessment
by developing a flexible, tiered mapping approach
integrating biophysical, social and economic val-
uation techniques. This flexible methodology will
provide a means to deliver pan-European, national
and regional mapping and assessment of ecosys-
tem services by transmitting experiences during
an active process of dialogue and co-creation of
knowledge. The composition of the ESMERALDA
consortium (44% university partners, 16% from
scientific academies or elsewhere in academia,
28% from state or other superior organizations,
12% from SMEs) supports the transfer of scientific
contributions from an academic level to various
fields of application at state organization and pri-
vate company levels. Finland is represented in the
consortium of 25 partner institutions from all over
Europe.
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Figure I.1. The importance of Action 5 in relation to other supporting Actions under Target 2 and to other Targets of

the EU Biodiversity Strategy (European Commission 2013a).

The obligations of the EU Biodiversity Strategy
2020, as well as international decisions at the glob-
al level (Rio+20, CBD), are generating a need to
create a national monitoring system for the state
of biodiversity and ecosystem services on the ba-
sis of indicators. There is also a need to integrate
biodiversity and ecosystem service indicators as
part of a national weighing of sustainable devel-
opment and well-being. The need to assess the
economic significance of biodiversity and ecosys-
tem services has been recognized in the Finnish
Government’s programme (2011) and, as a conse-
quence, the above-mentioned developing needs
are incorporated into the National Strategy and
Action Plan? for the Conservation and Sustainable
Use of Biodiversity in Finland (NBSAP) 2013-2020,

2 Actions 39 and 41.

Saving Nature for People® (Ministry of the Envi-
ronment 2012, 2013a). The Finnish NBSAP is ex-
ecuting the global Aichi Targets (2010) approved
under the Convention on Biological Diversity, in
which both the European Union and Finland have
been engaged.

* http://www.ym.fi/en-US/Nature/Biodiversity /Strategy_
and_action_plan_for_biodiversity
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1.2

Assessment of ecosystem
services and natural capital

The economic benefits of ecosystem services and
the expenditures for the national economy resulting
from the degradation of biodiversity and ecosys-
tems have been assessed globally in the Econom-
ics of Ecosystems and Biodiversity (TEEB) study
(Sukhdev et al. 2010, Kumar 2010, ten Brink 2011),
and also in regional studies (e.g. TEEB Nordic,
Kettunen et al. 2013, TEEB Arctic 2014, ongoing),
national studies (e.g. TEEB assessment of TEEB
‘inspired’ studies for India, Germany, the Nether-
lands, Norway and Sweden), and thematic studies
(e.g. TEEB for Business Brazil). In addition to these,
national ecosystem assessments (i.e. as a follow-up
to the Millennium Ecosystem Assessment rather
than TEEB) on a European level have been car-
ried out, for example, by the United Kingdom (UK
National Ecosystem Assessment 2009-2011), Spain
and Portugal.

With regard to natural capital, the UN Statis-
tics Division (UNSD) is developing experimental
standards for ecosystem capital accounting in the
context of the revision of its System of Environ-
mental-Economic Accounting (SEEA) handbook
(European Commission 2013b). Methodological
developments are supported by the European
Environment Agency (EEA), and Eurostat, which
is representing the European Commission in the
EEA Drafting Group. The RIO+20 meeting saw
the launch of a natural capital declaration with
the objective of getting such accounts integrated
into annual business reports. The World Bank (WB)
has launched the 50:50 initiative to gather political
support for natural capital accounting on a national
level, and it is piloting methodological develop-
ments in developing countries through the Wealth
Accounting and Valuation of Ecosystem Services
(WAVES) Partnership, which has been supported,
amongst other donors, by the UK, France, Ger-
many and the EU. Natural capital accounts on a
national level are seen as being based on coarse-ag-
gregated indicators, but to be meaningful these sta-
tistics should reflect the state of ecosystems in the
territory concerned (European Commission 2013b).

Under the EU’s 7th research framework pro-
gramme, the ‘Operationalisation of Natural Cap-
ital and Ecosystem Services’ (OpenNESS) and
‘Operational Potential of Ecosystem Research Ap-
plications’ projects, led by SYKE and the Univer-
sity of Edinburgh (respectively) and implemented
through multiple partners, aim to translate the
concepts of Natural Capital and Ecosystem Ser-
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vices into operational frameworks and instruments
that provide tested, practical and tailored solutions
for integrating ecosystem services into land, wa-
ter and urban management and decision-making.
These projects examine how the concepts link to,
and support, wider EU economic, social and en-
vironmental policy initiatives, and also scrutinize
the potential and limitations of the concepts of
ecosystem services and natural capital (European
Commission 2013c; see also: www.opennesspro-
ject.eu http://www.openness-project.euand //
operas-project.eu).

1.3

Ecosystem services and
natural capital in the Nordic
countries and Finland

1.3.1

Outcomes of TEEB Nordic

The TEEB Nordic project, carried out in the context
of the Finnish Presidency of the Nordic Council
of Ministers (NCM), assessed the socio-econom-
ic importance of ecosystem services in the Nordic
countries (Kettunen et al. 2013). This assessment
played a key role in setting the scene for TEEB
Finland, including assessing the state of play as
regards ecosystem service information in Finland
and identifying a range of areas with recommen-
dations for future action.

In general, while provisioning services provided
by agriculture, forestry and fisheries still remain
essential in all Nordic countries, a number of oth-
er regionally important ecosystem services can al-
so be identified. These include reindeer herding
(especially in the north), wood-based bioenergy,
non-timber forest products such as berries, mush-
rooms and game, and recreation and tourism. In
addition to this, there seem to be a range of existing
and novel possibilities related to different bio-in-
novations (the so-called bio-economy). Given the
areal coverage of forests in the region, it is not sur-
prising that the mitigation of climate change (i.e.
carbon storage and sequestration) is among one of
the most significant — or at least most frequently
discussed - regulating services provided by Nordic
ecosystems. In addition to this, the importance of
water purification, as seen with the eutrophication
of the Baltic Sea, and pollination are often high-
lighted.

In terms of information available, TEEB Nordic
revealed that existing biophysical and socio-eco-
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nomic data on Nordic ecosystem services — in-
cluding Finnish ecosystem services — is limited.
The information on biophysical status and trends
consists mainly of information on stocks, flows
or indirect socio-economic proxies (i.e. the use of
and/or demand for services). With the exception
of provisioning services, most of the information
available is based on individual case studies with
very little data available at national and regional
levels. Available data on the socio-economic value
of Nordic ecosystem services consists mainly of
information on the quantity and market value of
stocks. In addition to this, some studies could be
found that reflect the appreciation and public val-
ue of ecosystem services (i.e. people’s willingness
to pay for the improvement of services), includ-
ing water purification and recreation. Important
concrete information gaps identified included, for
example, a lack of estimates reflecting broader cul-
tural and landscape values and a lack of data on na-
ture’s role in maintaining regulating services and
human health. With the exception of provisioning
services, most of the information available is based
on individual case studies with very little data
available at national and regional levels. Finally,
no national or regional assessment focusing on the
socio-economic role of the ecosystem processes and
functions supporting the maintenance of services
could be identified.

Despite the significant gaps in the existing
knowledge base, it seemed evident that a range of
ecosystem services are of high socio-economic sig-
nificance for the Nordic countries, either based on
their market value or estimated value for the broad-
er public. Natural capital (biodiversity, ecosystems
and related services) also underpins socio-econom-
ic well-being in the Nordic countries. On the other
hand, based on the existing evidence, it is also clear
that several of these ecosystem services including,
for example, marine fisheries, water purification
and pollination, have been seriously degraded and
several others, such as carbon storage, are facing
serious risks. Additionally, rather alarmingly, the
information available does not yet allow any con-
clusions to be drawn on the status of and trends in
the majority of services, including processes and
functions supporting their maintenance.

The outcomes of TEEB Nordic emphasized that
the first step towards the development of a com-
prehensive national framework for ecosystem and
ecosystem services assessment and the integration
of the value of ecosystem services into national pol-
icies and decision-making processes is to identify
and develop a common set of indicators to assess
and monitor the status, trends and socio-economic
value of ecosystem services. As highlighted above,

there are significant gaps in the information avail-
able on the biophysical status of ecosystem servic-
es. Furthermore, there is a fundamental need to
develop new and/or improve existing indicators
in order to appropriately assess nature’s long-
term ability to supply services. In particular, ap-
propriate indicators for many regulating services,
both in biophysical and socio-economic terms, are
largely still missing. More data is available for the
socio-economic value of ecosystem services (es-
pecially provisioning services). However, even
this data is mainly based on case studies and is
inconsistent. Consequently, the development of
ecosystem services indicators — both biophysical
and socio-economic alike — was seen as one of the
key actions required in the Nordic countries for the
future. These needs have been picked up and ad-
dressed in the context of TEEB for Finland, where
national indicator development and the mapping
and valuation of ecosystem services on a regional
level are key focal areas (see Sections 3-5).
Building on the assessment and monitoring of
ecosystem services, TEEB Nordic acknowledged
that in order to be truly sustainable, economic sys-
tems need to build a more comprehensive appre-
ciation and understanding of the value of natural
capital. This was seen as requiring the develop-
ment of natural capital accounts that improve the
evidence base on the stocks of natural capital, in-
tegrate ecosystem services into existing national
and/or regional accounting systems and, in due
course, take into account gains and losses in the
stocks and flow of services. A number of Nordic
studies were identified exploring the possibilities
for and implications of integrating the broader val-
ues of natural capital into regional and national
accounts. These studies indicate that conventional
accounts underestimate nature-related wealth and
potential sustainable development based on natu-
ral capital. Building on this conclusion, TEEB for
Finland further explored the future opportunities
and possible directions for developing national
capital accounting in Finland (see Section 7).
Finally, to complement ‘greener” and more sus-
tainable accounting systems, TEEB Nordic iden-
tified a range of complementary approaches to-
wards a transition to a green economy. In addition
to avoiding, reducing and restoring environmen-
tal damage and conserving nature (i.e. business as
usual approaches) more active approaches towards
the management of natural capital can be adopted.
These include, for example, pro-active investment
in natural capital and nature-based risk manage-
ment via restoration, conservation and improved
ecosystem management practices, including resto-
ration of ecosystems for water management, carbon
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storage and other co-benefits, and implementation
of protected area networks. For example, there is
an increasing evidence base to suggest that resto-
ration of wetlands can bring significant benefits
to both people and biodiversity. Other focal areas
identified included securing the implementation
of a comprehensive regulatory baseline, continued
reform of harmful subsidies, making increased use
of opportunities (including earmarking) for fund-
ing investment in natural capital (e.g. management
of protected areas and restoration of ecosystems)
and exploring innovative solutions for eco-efficien-
cy and decoupling of the economy from resources
(e.g. via nature-based innovations). Building on
these Nordic insights, a range of opportunities re-
lated to a green economy and the uptake of more
innovative policy measures for ecosystem services
(e.g. PES and habitat banking) have been explored
in the context of TEEB for Finland, supported by an
assessment of the regulatory baseline to secure the
provisioning of services (see Sections 6-7).

1.3.2

Current knowledge base on
ecosystem services in Finland

In Finland, researchers have already carried out
or are in the process of implementing several eco-
system service research and development projects.
They have examined and scrutinized, among other
things, the concept, identification and visualization
of ecosystem services, and their socio-economic
and ecological valuation, commercialization, appli-
cations for decision-making and the relationships
between ecosystem services and biodiversity.
Research and development projects for the
enhancement of the management of ecosystem
services have included the ERGO project, which
categorized and clarified the concept of ecosystem
services (Ratamaéki et al. 2011); the ERGO II project
(Primmer & Furman 2012, Primmer et al. 2012),
which considered the application of ecosystem
services to decision-making; the PROPAPS project
(Hyytidinen & Ollikainen 2012), which scrutinized
the ecosystems of the Baltic Sea and the values of
their services; the SuoEko project (2010-2013),
which considered the identification and valuation
of ecosystem services of mires and peatlands (Sil-
vennoinen 2012); the Green infra project, which
examines the identification and mapping of green
and blue infrastructure at the ecosystem level
and its steering mechanisms; and the FESSI pro-
ject, which develops ecosystem service indicators
(Mononen et al. 2014). In the EKONET project,
which was led by the Pellervo Economic Research,
for example, the willingness of forest owners to
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produce different ecosystem services in their for-
ests was examined (Kniivild et al. 2011, Ramo et al.
2013). The ESPAT project, led by the University of
Eastern Finland, has clarified the economic values
and applications of the provisioning services of for-
est, agriculture, mire and inland water ecosystems*
(Saastamoinen et al. 2014). The ecosystem services
of Finland have also been surveyed in the PRESS
project (Maes et al. 2012), which mapped European
ecosystem services.

While the above-mentioned investigations have
improved the understanding of ecosystem servic-
es, it is evident that a more holistic synthesis and
comprehensive national analysis is required, fo-
cusing on the identification of the actors shaping
the state of ecosystems, as well as an analysis of
different ecosystem services and their mutual val-
ues and relationships. We must also gather infor-
mation on the actors utilizing ecosystem services
and possible steering mechanisms that are affecting
their decisions. The cross-cutting goal of TEEB for
Finland has been to produce and increase this type
of information and know-how.

To create a natural resource policy that is inte-
grated, more rational and cost-effective, as well
as compatible with sustainable development, one
must ‘green’ the national accounting systems and
measuring of gross domestic product (GDP), which
are being used as a basis for decision-making.
Finland is committed, as a Member State of the
European Union, to enhance the incorporation of
natural values (incl. biodiversity and ecosystem
services) into national accounting and reporting
systems until 2020, as mentioned earlier. This is a
general binding obligation for each Member State.
However, at the moment in Finland, there is no
official process that would foster the achievement
of this goal.

1.3.3
TEEB for Finland

Obijectives

"Towards A Sustainable and Genuinely Green
Economy — The Value and Social Significance of
Ecosystem Services in Finland (National Assess-
ment of the Economics of Ecosystem Services in
Finland, TEEB for Finland) — Synthesis and Roadm-
ap’, has been a pioneering project that has aimed
to initiate a systematic national process for the in-
tegration of ecosystem services (natural values, i.e.
natural capital) into all levels of decision-making.
The main goal of TEEB for Finland (2013-2014) has

* http://www.nessling.fi/fi/tutkimushankkeet/rahoitetut_
hankkeet/synteesi_ekosysteemipalveluista_2012/



been to support the Finnish Ministry of the Envi-
ronment and other national decision-makers in the
identification of the value and social significance of
ecosystem services and propose methods to assess
their current state and future trends.

The goal of TEEB for Finland was also to provide
some preliminary estimates on the economic im-
portance of some key services, especially those so
far under-recognized, for example, regulating and
cultural services, while not forgetting traditional
provisioning services important for Finnish society.
The aim of the project was also to consider possible
elements for the renewal of the regulatory system
(e.g. legislation, payment for ecosystem services
(PES), habitat banking) that could secure the provi-
sioning of ecosystem services and their foundation,
the biological diversity of Finland.

Building on the insights above, TEEB for Fin-
land wanted also to analyze the opportunities for
improving the governance of ecosystem services,
including exploring how ecosystem services can
support the development of a green economy in
Finland (e.g. the policy mix needed). The goal of
TEEB for Finland was also to explore possibilities
for integrating the value of ecosystem services into
the national accounting system of Finland (Natural
Capital Accounting, NCA). As the values of provi-
sioning services have already been integrated into
the national accounting system, the focus of TEEB
for Finland has been on other categories of ecosys-
tem services (see Section 7.2).

The aim of TEEB for Finland has also been to
produce information for the implementation of
the Finnish National Biodiversity Strategy and
Action Plan (NBSAP) 2013-2020 ‘Saving Nature
for People’. TEEB for Finland has also produced
information and knowledge for the reporting of
national actions connected to the CBD and the EU’s
Biodiversity Strategy 2020 and their obligations re-
garding ecosystem services and natural capital.

Expected results

The expected outcomes were:

¢ Ecosystem-based lists of the most important
ecosystem services and their indicators in
Finland

¢ The biophysical state and trends of ecosys-
tem services (incl. pressures) in Finland

¢ Case studies on the socio-economic impor-
tance and value of ecosystem services

* Recommendations for future policy res-
ponses (e.g. policy mixes needed to address
ecosystem services; the potential role of
green infrastructure and payment for
ecosystem services (PES) schemes in Fin-

land; the role of ecosystem services in green
economy and the integration of ecosystem
services into National Capital Accounting)

* A policy brief for decision-makers (in Fin-
nish)

* Amainreport for the international audience
(in English)

* Scientific publications (e.g. on ES indicators;
application of the GreenFrame method in
land use planning; and the role of ecosystem
services in developing green economy)

Results

TEEB for Finland produced an assessment of the
current state and future trends of ecosystem servic-
es, and their value and social significance, and also
the role of and possibilities for promoting a green
economy in Finland. The project also produced ex-
amples of ecosystem service mapping suitable for
land use planning (application of the GreenFrame
method in the visualization of ecosystem services)
and examples of national ecosystem service indi-
cators.

TEEB for Finland also produced insights and
recommendations for a better integration of eco-
system services into essential policy processes in
Finland. The recommendations also include in-
sights for different steering mechanisms for better
safeguarding of natural capital (including ecosys-
tem services). There are also recommendations for
research needs.

TEEB for Finland contains a 'Scoping assess-
ment on policy options and recommendations for
Natural Capital Accounting in Finland’, prepared
by IEEP and SYKE (see Section 7.2). The assessment
is an investigation of the possibilities for integrat-
ing natural capital (including ecosystem services)
into the national accounting systems (Natural Cap-
ital Accounting, NCA vs. Ecosystem Accounting).
This investigation utilized the ongoing European
and Nordic studies (e.g. the Ecosystem Capital
Accounts for Europe project of the European En-
vironment Agency (EEA) and the Natural Capital
in a Nordic Context project of the Nordic Council
of Ministries) and expert interviews (e.g. Statistics
Finland). The preliminary results of the scoping
assessment were presented (11.11.2014) to the Ad
Hoc Group of the Nordic Council of Ministers that
works for the development of more comprehensive
well-being indicators.

Under the framework of TEEB for Finland, a
case study 'Potential for the uptake of Payments
for Ecosystem Services (PES) in Finland - Feasi-
bility assessment related to water purification and
water regulation” was also carried out (D’Amato &
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Kettunen 2014). Moreover, Pellervo Economic Re-
search PTT produced an estimation of the benefits,
disadvantages and applicability of habitat banking
mechanisms in Finland (Kniivila et al. 2014a).

Structure, implementation and cooperation

The results were produced mainly on the basis of
existing knowledge and through six interconnect-
ed project components. Each component was led
by responsible researchers:

e Component 1. An overview of the state and
future trends of ecosystem services in Finland
(including ecosystem service indicators) (Pet-
teri Vihervaara, Ari-Pekka Auvinen & Martin
Forsius)

* Component 2. Identification and visualiza-
tion of ecosystem service production areas
(Leena Kopperoinen & Pekka Itkonen)

¢ Component 3. The social significance and
economic value of ecosystem services in Fin-
land (Eija Pouta)

¢ Component 4. Ecosystem services in society
and policy (Suvi Borgstrom & Jukka Simild)

* Component 5. The role and possibilities
of ecosystem services in promoting green
economy (Riina Antikainen, Katriina Alhola
& Marianne Kettunen)

¢ Component 6. Summary of conclusions and
recommendations (Jukka-Pekka Jappinen &
Janne Helitl4).

TEEB for Finland was implemented through a
compact cooperation with the development of
ecosystem service indicators for Finland project
(FESSI, led by SYKE) and the Green infra project
(a pilot for the Green infrastructure of Finland, led
by SYKE). The results of TEEB Nordic (Identifi-
cation of ecosystem services in the Nordic coun-
tries, led by Finland) were also included. Special
attention was paid to the regulating, support or
maintenance, and cultural services, which have not
attracted major scientific interest in Finland com-
pared to the provisioning services. It was deemed
that the identification and valuation of these servic-
es would reveal new information that could sup-
port the protection, management and sustainable
use of ecosystem services that are important for
the production and continuation of these services.

TEEB for Finland utilized the results of ecosys-
tem-based expert groups of FESSI and stakehold-
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er workshops organized under TEEB for Finland
or its sub-projects. Researchers from universities
and state research institutes, ministries and other
government bodies, private companies and other
actors of society participated in the expert groups
and workshops. The representatives of other inter-
est groups and NGOs were also invited. The project
has also initiated bilateral meetings with essential
stakeholders and actors (e.g. the Central Union of
Agricultural Producers and Forest Owners MTK;
forest industries; and Statistics Finland). The pre-
liminary results of TEEB for Finland were also pre-
sented (4.11.2014) to the Environment Committee
of the Finnish Parliament in a two-hour open-ac-
cess hearing.

The implementation of TEEB for Finland was
joined to the TEEB Global Network, coordinated
by the United Nations Environment Programme
(TEEB Office, UNEP, Geneva, Switzerland, Ms. Jas-
mine Hundorf, 8.1.2013). In addition to this, TEEB
for Finland received international support from
a workshop and discussions with an expert from
UNEP’s World Conservation Monitoring Centre
(Programme Officer, Dr. Claire Brown, UNEP-WC-
MC, Helsinki 12-13.5.2014).

TEEB for Finland also benefited from the paral-
lel discussions and preliminary outcomes of pro-
fessional seminar series on Nature for Health and
Well-Being in Finland (Jappinen et al. 2014, forth-
coming), led jointly by the Finnish Forest Research
Institute and the Finnish Environment Institute,
and financed by the Finnish Cultural Foundation.

The TEEB for Finland study was coordinated
by the Finnish Environment Institute (SYKE) and
carried out jointly with Agrifood Research Finland
(MTT), the Institute for European Environmental
Policy (IEEP) and Pellervo Economic Research
PTT. The project, which lasted almost two years
(2013-2014), was financed by the Finnish Minis-
try of the Environment. SYKE was responsible
for the ecologic and socio-economic expertise on
ecosystem services, MTT mainly for the valuation
of ecosystem services and IEEP for engaging an
international knowledge base (TEEB Global, TEEB
Nordic) and for implementing a scoping assess-
ment of natural capital accounting. On the views
related to a green economy; all participants worked
in joint cooperation.

During the implementation of TEEB for Finland,
the steering group of the project, led by the Min-
istry of the Environment (chair, Ms Marina von
Weissenberg), assembled five times.



2 TEEB for Finland: approach, methods, concepts

and definitions

2.1

Approach, methods and
essential definitions

The conceptual framework and basis for the imple-
mentation of TEEB for Finland have been adopted
from the international TEEB country study models,
the EU’s Mapping and Assessment of Ecosystems
and their Services (MAES) project and the EU’s
Biodiversity Strategy 2020 (Section 1.3.3; see also
Figures 1.1,2.1.1 and 2.1.2).

22

Indicators for ecosystem services
and the assessment of their trend

Petteri Vihervaara, Ari-Pekka Auvinen, Laura
Mononen, Anni Ahokumpu, Maria Holmberg
and Martin Forsius

Quantification and monitoring of ecosystem ser-
vices are necessary for the sustainable use of natu-
ral resources and processes. We need to be sure that
we are not over utilizing critical natural processes
and crossing thresholds after which the provision-
ing of associated ecosystem services is compro-
mised — permanently, in the worst case.

Reliable spatio-temporal data that show the
development of different aspects of ecosystem
services — such as delivery potential or harvest —
are a prerequisite for informed decision-making.
Long-term monitoring data gives us a perspective
on the changing nature of both ecosystem service
provision and the benefits that we gain from na-
ture’s free services. Today’s drivers and pressures
affecting ecosystem services include societal de-
velopment, climate change and land use. As their
joint effects vary depending on local circumstanc-
es, adaptation to changes in ecosystem service pro-
vision would benefit from knowledge of the related
cascading processes.

The need for knowledge of ecosystem services
has risen quite dramatically in recent years due to,
for instance, the quest for a green economy. At the
same time, classification frameworks of ecosystem
services have already been under development for
quite some years (Haines-Young & Potschin 2010a).
The most widely used classification system, the
Common International Classification for the Eco-
system Services (CICES), is supported by the EEA
and has become the backbone of the European Com-
mission’s work on ecosystem services (e.g. Maes et
al. 2012, 2013). Another often used way to classify
ecosystem services is the so-called Cascade mod-
el (Haines-Young & Potschin 2010b). The Cascade
model puts focus on the interdependent processes
involved in ecosystem service delivery and makes
an important connection between the biophysical
and societal realms of the phenomenon. On the bi-
ophysical side, ecosystem structures and functions
are identified as prerequisites for the delivery of eco-
system services. On the societal side, concrete social,
economic and health benefits can be identified and,
in the end, valued in appropriate ways.

Despite well-established frameworks, ecosys-
tem service classifications have not been imple-
mented comprehensively on a national scale. In
TEEB studies both biophysical and socio-econom-
ic indicators have been described, but rather un-
systematically, based on data that are easily avail-
able. Indicators have also been split into supply
and demand types, as well as projected spatially
explicitly on maps. These can offer rough esti-
mates of, for instance, areas of delivery potential
and overconsumption (Burkhard et al. 2012). The
availability of data limits the development of spa-
tially-explicit and reliable indicators for most eco-
system services (Vihervaara et al. 2012, Tolvanen
etal. 2014). This often results in the use of proxies,
that is, using the nearest available information on
the question studied which still can be linked to
the original target.

The Finnish Environment len | 2015 19



socio-economic systems

ecosystem use and management
other capital inputs

human well-being

: e nutrition, clean air and water
ecological . " 7 genetic * health, safety, security
A y diversity * enjoyment, ...

functional species
traits richness

biophysical '} biotic
structures | BN interactions

* institutions, businesses

* policies (agriculture, forestry,
fishery, environment, ...)

* stakeholders and users

response

state
present and future

Figure 2.1.1. Conceptual framework for EU-wide ecosystem assessments (European Commission 2013a).

Biodiversity enhances the Wild crop and livestock relatives increase
efficiency of ecological processes. resilence againstenvironmental change.

P li ir
Diversity in body eopie:like hird
: : and game
size of pollinator =
3 watching, or
species results in Enfay
dlf_ferent flight iHdentbing
distances to ; :
i sl different species
& of butterflies.
Forest diversity creates more River and lake fish diversity is Wasps and beetles prey on
microhabitats for insects. used to assess ecological status. pest species that harm crops.

Figure 2.1.2. The multi-faceted role of biodiversity in supporting the delivery of ecosystem services and assessing the
status of ecosystems. Biodiversity has multiple roles in relation to the delivery of ecosystem services and represents
therefore a central component of the framework depicted in Figure 2.1.1 (European Commission 2013a).
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In the TEEB for Finland study the CICES classi-
fication systems and the conceptual Cascade mod-
el were merged and applied systematically to the
national ES indicator framework to get an overall
view of the status and trends of the main ecosystem
services in Finland. The results and details of this
process are described in Section 3, and their imple-
mentation is discussed in Section 8.1.

2.3

Defining concepts related to the
mapping of ecosystem services

Leena Kopperoinen and Pekka Itkonen

Green infrastructure

Green infrastructure (often referred to as GI) is
the network of natural and semi-natural areas,
features and green spaces in rural and urban,
terrestrial, freshwater, coastal and marine areas,
which together enhance ecosystem health and re-
silience, contribute to biodiversity conservation
and benefit human populations through the main-
tenance and enhancement of ecosystem services
(Naumann et al. 2011). In addition to this, it is
seen as a conceptual tool for developing a strate-
gically planned network of the above-mentioned
components, specifically designed and managed
to deliver a wide range of ecosystem services
(European Commission 2013d). With regard to
usually single-purpose grey infrastructure, green
infrastructure offers many benefits at the same
time, that is, it is multifunctional.

What is the mapping of ecosystem
services!

The mapping of ecosystem services refers to spa-
tially explicit identification, analyses and visual-
ization of sites providing ecosystem services, as
well as the sites where there is demand for eco-
system services. A multitude of mapping methods
are available, and a common starting point for any
mapping effort is the availability of spatial data-
sets representing qualities and characteristics of
biophysical features of the environment, spatial-
ly located socio-economic data on, for example,
population, and spatially explicit data on actual
demand for ecosystem services. Based on various
spatial data, and often together with some kind
of expert knowledge, the variance in ecosystem
service provision potential, capacity, supply and
demand is assessed. As a consequence, maps on
ecosystem service hotspots, trade-off, flows, and

so on are produced. These can be used, for exam-
ple, in land use planning, impact assessment, de-
cision-making, and research.

Ecosystem service provision
potential, potential supply, supply
and sustainable supply

Ecosystem service provision potential means the
perceived potential of an area to produce ecosys-
tem services (Kopperoinen et al. 2014). The closely
related concept of potential supply of ecosystem
services, on the other hand, has been used as a
synonym for the hypothetical maximum yield of
selected ecosystem services. The phrase supply of
ecosystem services has been used to refer to the
quantified actual used set of ecosystem services
(Burkhard et al. 2012) or to actual provision which
means that part of ecosystem service provision
which is or can be made use of (Kopperoinen et al.
2014). All the above-mentioned concepts have to be
separated from the sustainable supply of ecosys-
tem services, which is that amount of ecosystem
services that can be utilized sustainably, not ex-
ceeding the limits that would lead to deterioration
of the ecosystem and a diminished flow of benefits.

Demand and potential demand
for ecosystem services

Demand for ecosystem services has been defined
as the sum of all ecosystem goods and services
currently consumed or used in a particular area
over a given time period (Burkhard et al. 2012).
From the point of view of the expected or required
level of ecosystem service delivery, demand can
be defined according to environmental standards.
Expected demand is then the minimum amount of
produced ecosystem services to reach those stand-
ards (Bar6 et al., manuscript). This definition ap-
plies to non-transferrable ecosystem services, such
as urban temperature regulation, which cannot be
outsourced. We can also assess potential demand
which is estimated based on, for example, the num-
ber of people living within a certain distance of
areas producing ecosystem services, such as in the
case of recreation.

Flow of ecosystem services

The flow of ecosystem services has been defined
as the transmission of a service from ecosystems to
people (Bagstad et al. 2013). It includes both spatial
and temporal aspects of the flow, as well as a quan-
tified or estimated amount of services accruing for
beneficiaries.
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Valuation of ecosystem services

Heini Ahtiainen, Janne Artell, Eija Pouta and
Tuija Lankia

The valuation of ecosystem services is an impor-
tant tool for understanding their significance for
human well-being. As the concept of ecosystem
services is anthropocentric — it emphasizes the ben-
efits humans obtain from nature — it is essential to
base the measure of the magnitude of their ben-
efits on human perceptions. Values measure the
importance of these benefits. The value of ES can
be measured with qualitative, quantitative or mon-
etary approaches, which all have their advantages
(Sections 4.1 and 5). Monetary (i.e. economic) val-
uation allows value estimates to be compared with
the costs of securing ecosystem services, which is
useful information for decision-making. As most
ES have no markets and, subsequently, no prices,
monetary measures of values are determined by
asking people directly or by observing people’s
behavior, which can reveal the economic value of
ecosystem services.

To support decision-making, ecosystem services
are valued to assess the socio-economic benefits
(or losses) resulting from changes in the status of
ecosystems and their biodiversity. This valuation
approach entails the valuation of marginal changes
in the flow of ecosystem services instead of total
values. Estimating the total values of ecosystem
services is typically neither useful nor advisable
(Brouwer et al. 2013). As an example, the total val-
ue of ecosystem services fundamental to human
well-being is arguably infinite.

A clear understanding of the interactions be-
tween ecosystem services and the goods and ben-
efits they produce is necessary in valuation as it
helps to prevent double-counting of values. Dou-
ble-counting occurs when underlying (intermedi-
ate) ecosystem services that contribute to final ser-
vice benefits are valued separately, and the values
are aggregated to obtain estimates of ecosystem
value (Turner et al. 2010). For example, in many
cases whilst regulating services do not contribute
to human welfare directly, they play an important
part in the production of final services. Thus, their
values are already embodied in the values of final
services. Proper use of valuation estimates requires
the recognition of the spatial distribution of ES and
benefits. People tend to value ES that exists close
to them more than those further away. Similarly,
the fewer the substitutes, the higher the values are
(Bateman 2009).
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Figure 2.4.1. Classification of total economic value to its
constituents.

Economic values can be divided into two main
categories (Figure 2.4.1.), use values and non-use
values. Use values represent values that people
enjoy from direct use of ES. Outdoor recreation in
its many forms is an example of use values. Use
values can be divided further into direct uses that
can be extractive (e.g. fishing, hunting, and berry
and mushroom picking) or non-extractive (e.g. na-
ture walks, boating and photography). Indirect use
values include enjoying nature documentaries and
photography or natural products collected by oth-
ers. Non-use values are placed on the knowledge
of well-functioning ecosystems (existence value),
and the availability of ES for others in the current
generation (altruism) or for future generations (be-
quest value). Use values are generally linked to
provisioning (e.g. food) and cultural (e.g. recrea-
tion) ES, while non-use values fall in the category
of cultural ES.

2.5

Concept of green economy

Riina Antikainen, Katriina Alhola and Marianne
Kettunen

Extensive exploitation of ecosystems and increased
amounts of emissions into air and discharges to
water and soil have led to significant environmen-
tal problems in many areas. Additionally, our soci-
ety is facing other, often conflicting challenges such
as economic recession leading to loss of jobs. As an
answer to these multiple challenges, the concepts
of a green economy and green growth have been



introduced by organizations such as UNEP (2011)
and OECD (2011). Several definitions have been
used for both green economy and green growth,
but their general content is similar. For example,
UNEP defines green economy as one that results
in “improved human well-being and social eq-
uity, while significantly reducing environmental
risks and scarcities” (UNEP 2011). The transition
to green economy produces various benefits, but,
simultaneously the transition is a long-term chal-
lenge and requires actions and significant techno-
logical, behavioral and system changes at all levels
of society, including citizens, private companies,
public sector and decision-makers.

Green economy builds on safeguarding the
functional capacity of ecosystems, thus supporting
their protection and sustainable use. At the same
time, in a green economy society also remains de-
pendent on ecosystem services, many of which are
available free of charge (ten Brink et al. 2012). As
in the current economic system these services do
not have a market price and as a consequence they
are often overexploited (e.g. excess withdrawal of
water or deterioration of a certain environmental
component of an ecosystem). For a more sustaina-
ble economic system, environmental externalities
should be taken into account more extensively.
Environmental externalities refer to the uncom-
pensated environmental effects of production
and consumption that affect consumer utility and
enterprise costs outside the market mechanism.
If environmental externalities and ecosystem ser-
vices were taken into account from the life-cycle
perspective, many of the green economy solutions
that are currently considered too expensive would
actually become profitable. In addition to this, ear-
ly actions to mitigate environmental challenges of-
ten outweigh the costs of delayed action, as, for
example, with climate change (Stern 2006).

Maintaining the ‘free of charge’ ecosystem ser-
vices could also play a significant role in fighting
poverty and supporting people with low incomes.
For example, in India it has been estimated that if
vital ecosystem services such as water availabil-
ity, soil fertility and wild foods were lost for the
poor, it would cost US$120 per capita to replace
this lost livelihood (Secretariat of the Convention
on Biological Diversity 2010). This sum equals
roughly 10 per cent of India’s GDP per capita
(World Bank 2014). While it is therefore impor-
tant to acknowledge the welfare importance of
non-market ecosystem services, the valuation and
monetization of these services should not lead to
their commodification and marketization as this
could lead to the deterioration of the well-being
of some interest groups.

Valuation of ecosystem services has resulted in
increasing attention and interest in the idea that
investments in environmental technologies and
sustaining biodiversity produce more benefits
than costs (e.g. TEEB 2011, ten Brink et al. 2011).
Many enterprises are also seeing this and invest-
ments in environmental issues are regarded more
as an opportunity than mere costs. For example,
the World Business Council for Sustainable De-
velopment (WBCSD) has given guidelines for cor-
porate ecosystem valuation to improve corporate
decision-making (WBCSD 2011). According to the
WBCSD “the ability to factor ecosystem values
into business decision making is becoming an ev-
er-more pressing need because there is increasing
evidence that the ongoing ecosystem degradation
has a material impact on companies — undermin-
ing their performance, profits, license to operate
and access to new markets, but simultaneously,
new opportunities are emerging that are linked in
some way to restoring and managing ecosystems”.
However, “moving from the ecosystem services
concept to action remains a challenge, due to rela-
tively little corporate testing and sharing of effec-
tive approaches and tools” (BSR 2013).

Currently, there is no agreement on an analytical
framework or a set of indicators to monitor green
growth or green economy, although many of the
various definitions that are currently used by in-
ternational organizations have a lot in common
(GGKP 2013). However, three types of benefits can
be identified — environmental, economic and social.
These cover a range of topics, including climate
change mitigation, improving resource efficiency,
reducing fossil fuel dependency, atmospheric and
water emissions and the loss of biodiversity; im-
proving economic growth, productivity and com-
petitiveness, and accelerated innovation, through
correcting market failures due to lack of knowl-
edge; reducing environmentally induced health
problems and risks, commodity price volatility,
and economic crises; increased resilience to natural
disasters; job creation and poverty reduction; im-
proved regional equality and improved access to
environmental services and amenities (e.g. modern
energy, water, sanitation and health care).

Green economy vs. Bioeconomy

Global challenges and the call for green econo-
mies have drawn new attention to the use of for-
ests and other biomass in the form of a so-called
bioeconomy. To answer this call, the Finnish gov-
ernment has recently launched its bioeconomy
strategy (Finnish Bioeconomy Strategy 2014). In
the strategy, bioeconomy refers to an economy in
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which renewable natural resources are used to
provide food, energy, products and services. Bio-
economy can be seen as a part of green economy,
but they are not synonyms: a bioeconomy focus-
es on products and services based on renewable
resources whereas green economy also encom-
passes aspects related to broader environmental
and socio-economic sustainability, also covering
the use of non-renewable materials. The Finnish
national strategy aims at promoting economic
development and creation of new jobs, but also
at combating the degradation of ecosystems. The
newly launched plan to build a bio-product mill
in the town of Adnekoski has been presented as an
example of the new bioeconomy. The realization
of the plan would, however, increase the annual
use of fiber wood in Finland by 10 per cent. The
bio-product mill concept can, in the future, pro-
duce new types of bio-products including bioma-
terials, chemicals and energy products, in addi-
tion to more traditional forest products.

2.6

Scoping assessment on
natural capital accounting

Marianne Kettunen, Patrick ten Brink and
Daniela Russi

Natural capital (NC) is a term used to capture and
highlight the role of nature in supporting the econ-
omy and human welfare (Pearce et al. 1989). Ac-
cording to the analytical framework developed in
the context of the EU ‘Mapping and Assessment of
Ecosystem and their Services’ initiative (European
Commission 2013a), natural capital includes sub-
soil assets (geological resources), abiotic flows like
solar and wind energy and ecosystem capital (EC),
which represents the biotic element of the natural
capital and includes both ecosystems and the flows
of ecosystem services they provide to society (see
Figure 2.6.1).

As with the concept of ecosystem services, the
concept of natural capital is anthropocentric focus-
ing on those aspects of nature that benefit humans.
Consequently, the concept of natural capital does not
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directly reflect the intrinsic value of nature nor does
itencompass benefits provided by different habitats
and species to other species (ten Brink & Russi 2014).
From the perspective of biodiversity conservation,
the main purpose of this concept is to help to shed
light on the benefits that nature provides to human
society and consequently on the need for nature
protection —not only for moral reasons —but also as
a way to enhance human well-being and economy.
As such, the concept of natural capital, in particular
when fully capturing the elements of ecosystem cap-
ital, can contribute to a shift towards more sustain-
able and biodiversity-friendly policy-making while
also acting as an environmental education tool for
awareness building.

National Accounts is the statistical system that
systematically describes a country’s national econ-
omy and underpins the estimation of GDP. The
accounts present the gross domestic product and
gross national income that reflect the state and de-
velopment of a national economy. The underlying
problem from the perspective of the sustainable
use of natural resources and natural capital is that
the full contribution of natural capital — especially
the ecosystem capital — to maintaining economic
well-being and underpinning the functioning of
different economic sectors is not factored into the
national accounting systems (SNA).

A range of policy initiatives have been initiated
to improve the integration of natural capital into
the accounting frameworks, at both global and EU
levels.The objective of the “Ecosystem services and
Natural Capital Accounting (NCA)” component
of TEEB for Finland was to outline the concept of
natural capital accounting and discuss its possible
future application and development in Finland
(see Section 7.2). This brief scoping assessment was
based on a review of current literature, including,
in particular, the on-going pioneering work in Eu-
rope (e.g. ten Brink & Russi 2014, Russi & ten Brink
2013, European Commission 2013a, ten Brink et al.
2012, EEA 2011) and global guidance on accounts
—the System of Environmental-Economic Account-
ing (SEEA) led by the United Nation’s Committee
of Experts on Environmental-Economic Account-
ing (UNCEEA). Furthermore, the outcomes and
recommendations were supported by a review by
national experts from Statistics Finland.



Natural Capital

Sub-soil assets:
(geological resources)

Minerals, earth
elements, fossil fuels,
gravel, salts, etc.

Non-renewable &
depletable

Abiotic flows:
(linked to geophysical
cycles)

Solar, wind, hydro*,
geo-thermal, etc.

Renewable & non-
depletable

Biodiversity “Capital”:
logical systems, processes & their componer

Ecosystems as Genes and Species
assets: as assets:

Extent, structure and Rarity, diversity,
condition uniqueness et al.

Which lead to Ecosystems service flows**:
Provisioning; regulation & maintenance, cultural
and supporting services

Renewable & depletable

* Hydro strictly speaking also related to biotic components, with related ecosystem services of water storage, purification and regulation.

** The total future value of ecosystem service flows is a representation of value of the capital stock, and known as “capitalisation”, but

is not a capital as such.

Figure 2.6.1. The components of Natural Capital, highlighting the role of biodiversity (ten Brink’s own illustration, buil-
ding on the MAES analytical framework, European Commission 2013a).
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THE STATE AND SOCIAL SIGNIFICANCE OF ECOSYSTEM SERVICES

3 An overview of the state and future trends of

ecosystem services in Finland

3.1

Main drivers affecting the
provision of ecosystem
services in Finland

Leena Kopperoinen and Janne Helisla

A driver is any natural or human-induced factor
that directly or indirectly causes a change in an
ecosystem or in its ability to produce services that
are essential for human well-being. While a direct
driver influences ecosystem processes, an indirect
driver operates more diffusely, by altering one or
more direct drivers. Although it has been taken into
consideration that changes in ecosystem services
are almost always caused by multiple, interacting
drivers (such as population and income growth
interacting with technological advances that lead
to climate change), here the drivers identified are
assigned to only one group of drivers (Nelson et
al. 2005).

Two recent reports, The State of the Environ-
ment in Finland 2013 (Putkuri et al. 2013) and So-
cio-economic importance of ecosystem services in
the Nordic Countries (Kettunen et al. 2012) have
assessed the current drivers affecting the state of
biodiversity and ecosystem services in Finland
and its neighboring countries. The most impor-
tant drivers are presented in Table 3.1.1, grouped
according to the classification in the Millennium
Ecosystem Assessment (Nelson et al. 2005).

3.2

The development of ecosystem
service indicators

Petteri Vihervaara, Ari-Pekka Auvinen, Laura
Mononen, Anni Ahokumpu, Martin Forsius,
Maria Holmberg and leva Vyliaudaite

Finland’s ecosystem service indicator framework
has been developed to present the most nationally
important ecosystem services from four different
angles by utilizing the Cascade model (Mononen et
al. 2014). The identification of the most important
ecosystem services was made following the CIC-
ES classification version 4.3 (http://cices.eu) and
by utilizing the expertise of six ecosystem-specific
expert groups (http://www.biodiversity.fi/en/
about/expert-groups). The indicators were also
discussed in a wide-based stakeholder workshop
in March 2014. The basic division into provision-
ing, regulating and maintenance, and cultural ser-
vices is seen on the website - www.biodiversity.fi/
ecosystemservices — where the set of 112 ecosystem
service indicators are published and updated.
The Cascade model was applied to create four
different indicators for all ecosystem services cho-
sen. The indicators cover different stages of the eco-
system service flow: 1) structures and 2) ecosystem
functions required for the provision of ecosystem
services, as well as 3) benefits and 4) values aris-
ing from them (Haines-Young & Potschin 2010b,
Tolvanen et al. 2014). Suitable indicators were de-
fined according to ecosystem service divisions.
For provisioning services (10 in total), structure
indicators are described as area of habitat or pop-
ulation of organisms necessary for the provision of
the ecosystem service. Function indicators focus on
productivity and take into account human inputs
that enhance it (e.g. feeding, fertilizers and man-
agement). Benefit indicators represent the propor-
tion of the total yield utilized. Value indicators for
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Table 3.1.1. The main drivers affecting ecosystem services in Finland.

Direct drivers Indirect drivers

Land use changes Demographic drivers
* Forests: large-scale timber production continues, * Growing population in larger cities vs. abandonment
but with new more sustainable management of rural areas

* Mires: drainage for timber production, arable use or
peat production

* Agriculture: more intensive use of arable areas vs.
abandonment of semi-natural grasslands

* Urban areas: densification of infrastructure

Economic drivers: consumption, production, and
globalization

* High and increasing energy consumption

* Diminishing the use of non-renewable energy

sources
Climate change * Increased production of bioenergy
* Rising average temperatures and rainfall * Decreased amount of municipal waste placed in
* Decreasing snow cover landfills
* More frequent storms and floods * Increasing tourism and nature-based recreation
*  Accelerating rates of decomposition and nutrient . . .

cycling Sociopolitical drivers

* Targets for reducing greenhouse gas emissions

Nutrient loading in water bodies * Targets for the conservation and sustainable use of
* More efficient nutrient use in agriculture biodiversity and natural resources
» Effective cleaning of sewage waters * Reduced eutrophication of inland waters by
* Leaching of nutrients from forestry and peat improving water quality standards of EU Water Frame-

production work Directive

. . * Moving towards environmentally targeted taxation

Invasive species * EU environmental legislation, financial support and

* Increasing number of alien species due to climate
change and human translocations

* Arrival of new plant and animal diseases Cultural and religious drivers

* Rising popularity of voluntary nature conservation

* Rising popularity of both local and ethical food
production

policies to environmentally sustainable practices

Science and technology

* Possible reduction in carbon dioxide emissions due
to advancing technologies

* Increasing importance of environmental business
and biotechnological innovations (Cleantech)

provisioning services are divided into four value The approach in cultural service indicators (6 in
categories: 1) economic, 2) social, 3) health, and total) emphasizes the preferences of people. Struc-
4) intrinsic value. These are reported in the order tural indicators focus on the qualities of ecosys-
of their perceived importance according to the re-  tems that people define as desirable. Furthermore,
sults of a stakeholder survey that was conducted attention is paid to accessibility to nature and its
in March 2014. elements. All cultural services have the same indi-
For regulating and maintenance services (12 in  cator as the function indicator: natural events and
total), structure indicators represent the habitat phenology. This expresses the seasonal or long-
qualities or species assemblages that enable the term natural variability in the environment that
optimal flow of ecosystem services. In this case, the  attracts people or captures their imagination. The
focus is even more on the quality aspects of eco-  benefits of cultural services are typically measured
systems than in the case of provisioning services, as number of visits, times used or work(s) pro-
as there have been fundamental human-induced  duced reflecting the intensity at which people use
changes in the functioning of many natural eco- nature for nourishment, inspiration, and so on. The
systems. Indicators for ecosystem functioning are  values of cultural services are measured in a similar
described typically as units per area per time and  fashion, with the values of provisioning services
attempt to assess how well the desired ecosystem utilizing all four value categories (economic, social,
processes are functioning. Benefit indicators de- health and intrinsic). Due to their close links to
liver information on the improved quality of an culture, social values are often emphasized in the
ecosystem which is of benefit to humans. Value case of cultural ecosystem services.
indicators focus, most often, on the avoided costs
of damage prevention and repair.
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3.3

The state of ecosystem
services: an overview

Petteri Vihervaara, Ari-Pekka Auvinen, Laura
Mononen, Anni Ahokumpu, Martin Forsius,
Maria Holmberg and leva Vyliaudaite

This section provides an overview of Finland’s
most important ecosystem services. All ecosystems
services selected for indicator development will be
briefly introduced by means of their four cascading
indicators. This overview will follow the standard
division into provisioning, regulating and mainte-
nance, and cultural services. Connections between

ecosystem services and Finland’s main habitat types
will be given. As the development of indicator con-
tent is still underway, a few examples of different
types of indicators will be provided rather than a
comprehensive account of the data available. For a
fuller and up-to-date picture of Finland’s ecosystem
services, the reader is advised to refer to www.biodi-
versity.fi/ecosystemservices where all indicators are
published as soon as they become available.

3.3.1
Provisioning services

Table 3.3.1. The ten most important provisioning servi-
ces in Finland and their associated indicators.

I. Structure

2. Function

3. Benefit

4. Value

ests, mires)

ment, effect of man-
agement

Berries and | Berry and mushroom Average annual yield Harvested yield (harvest |Sales of berries and mushroom:s,
mushrooms | habitats (forests, mires) | (total kg/A or kg/ha entering markets + do- | value of domestic use, health im-
per A) mestic use) pacts of the use of berries and
mushrooms
Game Game habitats (forests, | Game population, Game bag Economic value of game bag, social,
mires, farmlands, alpine | reproduction rate, health values and intrinsic cultural
habitats) wildlife richness values related to hunting
Reindeer Reindeer pastures (al- | Number of reindeer, | Culled reindeer Sales of reindeer meat, employment
pine habitats, forests, birth rate, additional in reindeer husbandry, intrinsic
mires) feeding cultural values related to reindeer
herding
Wood Managed forests (for- Growing stock incre- | Roundwood removals Economic value of roundwood

trade, employment in forestry

Clean water

Aquifers, pristine mires
and other wetlands, un-
disturbed soils (forests,
mires, inland waters,

farmlands, urban areas)

State of surface water
and groundwater, ca-
pacity to clean water

Use of raw water

Economic value of domestic, irriga-
tion and process use, health impacts
of clean water, social values related
to the availability of clean water

from utilizing genetic
variance thus far (in-
creased yield per ha etc.)

Bioenergy | Types of forest used for | Annual growth of bi- Harvest, energy content | Value of produced energy, employ-
bioenergy harvesting, omass, sustainability ment
area under bioenergy of biomass harvesting
crops (forests, mires, (stumps, cutting res-
farmlands) idue)
Fish and State of surface waters, | Population dynamics of | Total catch (commercial | Value of commercial and domestic/
crayfish stream connectivity commercially used fish | and domestic) recreational catch, employment,
(Baltic Sea, inland wa-  |and crayfish health impacts of the use of fish and
ters) crayfish, intrinsic cultural values
related to fishing
Crops Area under crop culti- | Nutrient dynamics, Harvest Agricultural income, employment,
vation (farmlands) yield per ha, use of values related to agricultural land-
fertilizers and pesti- scapes
cides (organic vs. con-
ventional)
Reared Number of animals, Nutrient and energy Animal products Agricultural income, employment,
animals area of pastures uptake, productivity values related to agricultural land-
(organic vs. conven- scapes
tional)
Genetic Number of varieties Genetic variance, evo- | Breeding and discovery | Intrinsic value of genetic variance
material lution potential, benefit gained | and evolution, economic value of

modified organisms
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Nationally important ecosystem services were
identified in expert group meetings (http://www.
biodiversity.fi/en/about/expert-groups), and alto-
gether the 28 most important ecosystem services
were chosen for the indicator work. The ten most
important provisioning services selected include
many natural resources that have been histori-
cally very important for Finland’s development
(Table 3.3.1). In the latter half of the 20th century
the Finnish economy relied heavily on provision-
ing services such as roundwood and agricultural
products (mainly cultivated crops, meat and dairy
products). The role of the forest sector was particu-
larly considerable in the nation’s post-war devel-
opment with sayings such as “Finland stands on
wooden legs” not being far off the point. Fishing
continued to be an important source of livelihood
and employment.

A) Share of forest sector and agriculture of GDP

12%

— Forest sector
O,

10% Agriculture

8%
6%
4%

2%

0%

1975 1980 1985 1990 1995 2000 2005 2010

During the past two to three decades there have
been far-reaching changes with respect to the rel-
ative significance of several provisioning services.
For example, between 1975 and 2011 the forest sec-
tor’s share of Finland’s GDP decreased from 9.5%
to 4.3% and the agriculture’s share from 5.6% to
1.0% (Figure 3.3.1 A). The number of professional
fishermen fell by more than 50% between 1980 and
2010 (Ministry of Agriculture and Forestry 2010).

This is not to say that these economic sectors
have not continued to be important, but rather that
other sectors of the economy have grown more in
relative significance and thus these provisioning
services are not as vital to the economy as they
used to be. Forest industry products continue to
constitute a large portion of Finland’s exports and
the country is primarily self-sufficient in terms of
agricultural products. The total value of exported
forest products remained quite stable between 1996
and 2012 and the share of forest industry products
of total exports now lies at 20% (Figure 3.3.1 B).
The most important crops cultivated in Finland are
cereals, potato, sugar beet, turnip rape and rape,
and the most commonly reared animals include
poultry, pigs and cattle (TIKE 2014).

B) Forest sector’s export

20 000
Wood-products industries —— Share of forest
m Pulp and paper industries industry products
15000 of total exports
w
S
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>
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Figure 3.3.1. The forest sector’s and agriculture’s share of Finland’s Gross Domestic Product 1975-2010 (A) and the value
of exports from the forest industries and forest industry products’ share of the total exports 1996-2013 (B) (OSF 2014a;

Finnish Customs 2014).
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At the level of the whole economy, the direct
economic importance of other provisioning ser-
vices such as reindeer, game, natural berries and
mushrooms is small and has mainly declined over
the long term; however, these can still be locally
important. Nowadays picking berries and hunt-
ing game also contain an important recreational
dimension, as securing a good catch is often less
vital than the time spent in nature looking for one.

A special group in terms of dependency on pro-
visioning services is the indigenous Sami people,
for whose culture and livelihoods natural resources
such as reindeer, game and fish continue to play a
major role. Most Sami living in the Sdmi Homeland
in northern Lapland are either reindeer herders
or have close family ties to reindeer herding. The
reindeer management area covers one third of the
total land area of Finland (Kumpula et al. 2000). In
addition to its social value, reindeer herding pro-
duces meat and other related products and acts an
essential background for tourism in Lapland.

One provisioning service with a contrary trend
is the use of biomass for energy production. The
majority of the biomass used for this purpose in
Finland consists of wood. Because of climate tar-
gets, there has been a dramatic increase especially
in the use of forest chips for electricity and heat
production since the turn of the millennium (Fig-

A) Use of forest chips for energy
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ure 3.3.2 A). At the moment, wood fuels cover 23%
of the total energy consumption (Figure 3.3.2 B).
Peat is used mainly for heat generation. Its share
of the total energy consumption is 5%. The future
role of peat-based energy is heavily debated due
its negative impacts on biodiversity, water quality
and climate change.

Other major provisioning services in Finland
are clean water and genetic material. Water as a
provisioning service is used directly in domestic
households and industrial processes, and for ir-
rigation. The good quality of surface and ground
waters is pivotal in a country where many systems
rely on the ubiquitous and ample provision of wa-
ter. Genetic material is preserved in native breeds,
gardens and gene banks, but also by maintaining
species diversity in the wild. A national program
for preserving plant genetic resources was estab-
lished in 2003 and a program for preserving farm
animal genetic resources in 2004 (Ministry of Agri-
culture and Forestry 2003, 2004). The genetic diver-
sity of forests is preserved in special gene reserve
forests (65 km2 in 2013) and ex-situ gene reserve
collections (Metla 2013a-b). A wide pool of genetic
material enhances breeding possibilities, capacity
for coping with future challenges and the discov-
ery of potential new nutrition sources, chemicals
and medicines.

B) Total enegy consumption by source
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Fossil fuels, nuclear energy,
net import & other sources

Figure 3.3.2. Use of forest chips for energy production 2000-2012 in heating and power plants (A) and total energy
consumption by source in 2012 (B). Wood chips provide approximately one fifth of the total energy generated by the
burning of wood fuels. The most important source of wood-based energy is forest industry waste and by-products (Met-

la 2001-2013; OSF 2014b).
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3.3.2

Regulating and maintenance services

Table 3.3.2. The twelve most important regulating and maintenance services in Finland and their associated indicators.

l. Structure 2. Function 3. Benefit 4. Value
Water Undrained habitats, vege- | Detention time (per Flow control (natural | Avoided costs of flood pre-
retention | tation type and cover (for- | habitat type, natural vs. | levelling of flow) vention and damage repair
est, mires, inland waters, | modified)
farmlands, urban areas)
Woater Undisturbed habitats, Groundwater production | Groundwater and Health impacts, econom-
filtration | vegetation type and cover, | (recharge rate, mm/ha/A) | surface water quality |ic value of groundwater
aquifers (forest, mires, stock and high quality sur-
inland waters, farmlands) face water
Climate | Carbon-storing habitats Carbon balance, seques- | Climate regulation, Avoided costs of negative
regulation | (forest, mires, Baltic Sea, |tration rate stable climate climate impacts, intrinsic
inland waters) value of stable climate
Nitrogen | Nitrogen-fixing vegetation | Nitrogen fixation rate Improvement of nu- Avoided costs of fertilizer
uptake (forests, farmlands) trient balance and soil |use
quality
Erosion Vegetation type and cov- | Particle retention rate Avoided erosion, im- | Avoided costs of fertilizer
control er: nontilled farmland, proved water quality | use, economic value of
undrained habitats, unpre- high quality surface water
pared forest soils (forests,
mires, farmlands)
Soil Functional diversity of soil | Cycling of substances Soil quality Avoided costs of soil
quality organisms (farmlands) improvement, economic
value of increased harvest
Nutrient | Vegetation type and cover: | Nutrient retention rate | Improved water and | Economic, social, health
retention | nontilled farmland, buffer soil quality and intrinsic value of clean
strips, undrained habitats, water, avoided costs of
unprepared forest soils fertilizer use and water
(forests, mires, farmlands) protection measures
Mediation | Ecosystem, soil organisms | Decomposition, media- | Improvement of water | Economic, social, health
of waste tion or storage of waste | and soil quality and intrinsic value of clean
and toxins by biological, biochemical soil and water, avoided
or biophysical processes costs of waste manage-
ment
Nursery | Area and state of nursery | Shelter and nutrition Viable populations Avoided costs of stock
habitats habitats (Bladderwrack (measured as reproduc- replenishment and other
communities, mire edges | tion success) management measures
etc.)
Pollination | Pollinator nesting and Pollination Increase in yield Economic value of im-
foraging habitats (area + proved yield
quality)
Air quality | Urban green infrastruc- Retention of small Improved air quality Health values of clean air,
ture particles avoided medical costs
Noise Vegetation in urban areas | Acoustic absorption Reduced noise level Health values of re-
reduction duced-noise environment,
avoided medical costs

Twelve regulating and maintenance services were
identified for Finland (Table 3.3.2). Some of these
are related to ecosystem structures (e.g. water fil-
tering wetlands) while others are more functional
(e.g. pollination). Taken as a whole, provisioning
services are often unremarkable background pro-
cesses that go unnoticed until there is something
wrong with them. For example, erosion control
normally only becomes manifest after the removal

of natural vegetation has had undesired impacts.
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Many fundamental ecosystem functions pro-
viding regulating and maintenance services are
brought about by micro-organisms and vegetation.
In the Finnish context these include climate regu-
lation through the carbon cycle, nitrogen fixation,
soil quality and mediation of waste and toxins.
Vegetation also plays a major role in many process-
es related to the cycling of water (water retention
and filtration, erosion control).
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Figure 3.3.3. The most important carbon stocks in Finland (A) and greenhouse gas emission and removals from the
forest carbon stock 1990-2011 (B). Negative values indicate removals, and positive values indicate emissions. (Kauppi et
al. 1997, Liski & Kauppi 2000, Liski & Westman 1997, Minkkinen 1999, Pajunen 2004, Virtanen et al. 2003, Metla 2012).

Together forests and mires (peatlands) cover
74% of Finland’s land surface. Both of these contain
a large carbon stock (Figure 3.3.3). Finnish mires
have accumulated 5,600 million tonnes of carbon
as peat during their 10,000 year long history since
the latest ice age. Forest land contains the second
largest stock at 1,200 million tonnes of carbon. This
stock, which consists of slowly decomposing forest
litter and dead trees, is quite stable. The 650 million
tonnes of carbon stored in living trees is in a much
more dynamic state.

Nitrogen fixing crops are used frequently to im-
prove the quality of the soil in farmlands. The most
common nitrogen fixing plants are Fabaceae and Tri-
folium. About 3% of the nitrogen input in Finnish
agricultural soils originates from biological nitrogen
fixation. This equals 8,800 tonnes of nitrogen annu-
ally. (Antikainen et al. 2005). Furthermore, nitrogen
fixing bacteria in the root nodules of alders (Alnus)

play an important role in early stages of forest suc-
cession by increasing nitrogen levels in their envi-
ronment and thus increasing the productivity of the
whole ecosystem (cf. Compton et al. 2003).

Soil quality is a result of the broad functional
diversity of the soil organisms. One particularly
important group affecting soil properties is earth-
worms (Oligochaeta). Their species-wise distribu-
tions and abundances have been studied in Finland
with the aim of developing more environmental
friendly cultivation techniques such as direct seed-
ing (Nuutinen et al. 2007). Mediation of waste and
toxins is also dependent on the function of micro-
organisms. These microorganisms neutralize or
remove hazardous substances from contaminat-
ed land and groundwater, for example. Effective
techniques have been developed, for example, for
the removal of polycyclic aromatic hydrocarbons
(PAHs) by fungi and bacteria from contaminated
soils (Winquist et al. 2014).
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Water-related ecosystem services have an es-
sential role in Finland. About 5.4 million m? of
groundwater is generated in Finland every day
(SYKE 2013). Areas of eskers and terminal mo-
raines with sorted coarse-grained soils have the
largest high-quality groundwater deposits. Most
of the 3,800 groundwater deposits suitable for use
as water supplies have been assessed as good in
quality. About 350 deposits were considered to be
at risk and 98 had bad water quality in 2013 (SYKE
2014). Water retention, erosion control and nutri-
ent retention can be seen as different aspects of
the same phenomenon. Water is retained by lakes,
ponds, natural wetlands and mires as well as in soil
and vegetation. Running water is the main cause
of erosion in Finland. Structures such as wetlands,
forest with unprepared soils and certain agricul-
tural lands such as untilled field verges play a key
role in erosion control. These structures are also
important in nutrient retention thus improving the
quality of both water and soil.

Nursery habitats provide shelter and nutrition
for juvenile animals and ensure viable populations
of many species that are economically important.
In Finland the most important nursery habitats in-
clude bladderwrack (Fucus vesiculosus) and com-
mon eelgrass (Zostera marina) meadows for many
fish species, wooded mires for many forest grouse
species and spawning rivers for salmon. There are
only two salmon spawning rivers left in Finland,
Tornionjoki and Simojoki. During the recent dec-
ade the number of smolts has increased considera-
bly, particularly in Tornionjoki (Figure 3.3.4).

Pollination by living organisms is an integral
ecosystem service function. Effective pollination
leads to larger yields (Hoehn et al. 2008, Maes et al.
2012) and is especially important for the produc-
tion of some crops such as rape, as well as many
cultivated fruits and berries (TIKE 2014). Air quali-
ty and noise reduction are enhanced by vegetation
in urban areas. Plants retain particles that originate
from exhaust gases, street dust and forest fires, for
example, and thus improve the air quality. The
leaves of trees and scrubs, on the other hand, ab-
sorb sound waves and mitigate the negative health
impacts of urban noise.

Comprehensive knowledge on most regulating
and maintenance services is missing for the time
being. Several ongoing research projects aim at
filling in some of these knowledge gaps, these are
for example CLIMES (Impacts of climate change
on multiple ecosystem services), YASSO (Soil car-
bon model) and ES-LUPPI (The relationships of
biotopes, habitat structure and habitat quality to
the provision of ecosystem services) by the Finnish
Environment Institute.
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Figure 3.3.4. Number of smolts in two salmon rivers in
northern Finland 1983-2012. (RKTL 2013 & 2014c).
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Cultural services

Cultural ecosystem services are nonmaterial ben-
efits that humans derive from nature. Their role
is becoming increasingly important due to many
societal developments, including urbanization and
the increase of material welfare. Urban people seek
well-being and refreshment from nature, and in-
creasing numbers have the means to do so. In some
cases the cultural significance alone of a certain ac-
tivity related to utilizing provisioning services can
outweigh its original purpose. It can be argued that
in the cases of hunting, non-professional fishing
and berry and mushroom picking, for example, the
recreational and health benefits related to the ac-
tivity are often more important than the economic
value of the game bag, fish catch or berry harvest,
respectively.

The six most important cultural services were
listed for Finland (Table 3.3.3). Recreation has
grown in popularity in Finland during the past
decades. According to the Finnish Forest Research
Institute nearly all Finns (96%) report taking part in
outdoor activities. On average, these are pursued
two to three times a week resulting in a total of 170
outdoor recreation events per year. During a ten
year period from 2000 to 2010, the proportion of
older people (65 to 74 years) in particular engaging
in outdoors activities increased. More than half of
the population walk, swim and cycle in nature,
pick wild berries as well as spend time on the beach
and at holiday cottages (Figure 3.3.5 A). The fastest
growing forms of outdoor activity include Nordic
walking, running, recreational forest management
and bird watching. Recreation in nature has been



Table 3.3.3. The six most important cultural services in Finland and their associated indicators.

Recreation

I. Structure

Preferred natural areas,
accessibility

2. Function
Natural events, phenology

3. Benefit

Recreation, experience

4. Value

Health (incl. avoided medical
costs, economic values (invested
time etc.), social values

Nature-based

Preferred natural areas,

Natural events, phenology

Employment, recreation,

Tourism revenue, employment

scapes

tourism accessibility experience

Nature-relat- | Cultural heritage in Natural events, phenology | Cultural continuity Social values, intrinsic value
ed heritage natural landscapes

Landscape Valuable/preferred land- | Natural events, phenology | Aesthetic experience Social value (identity, aesthet-

ics), economic value (marketing
value), intrinsic value

Arts and pop-

Emblematic species and

Natural events, phenology

Aesthetic experience,

Social value (identity, aesthet-

ular culture landscapes recreation ics), economic value (marketing
value), intrinsic value

Science and Areas of particular Natural events, phenology | Source of knowledge Social value (knowledge, sustain-

education interest ability), intrinsic value, economic

value (innovation), health

A) Involvement in outdoor activities
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Figure 3.3.5. Involvement of the adult population (15-74 years old) in outdoor activities (A) and number of recreational
fishermen and hunters in Finland (B). The numbers of fishermen and hunters are based on survey and paid game manage-

ment fees, respectively (Metla 2000, 2010; RKTL 2014a-b).

studied for its effects in enhancing physical and
mental health by alleviating stress, fatigue and al-
lergies, decreasing heart rate and blood pressure,
and improving physical condition and the ability
to focus attention (Hanski et al. 2012, Karjalainen
et al. 2010, Korpela et al. 2011).

Besides picking berries and collecting mush-
rooms — the two nature-related activities which
involve nearly half the population — recreational
fishing and hunting are also popular among Finns
(Figure 3.3.5 B). On the basis of survey data, the
number of people engaging in recreational fishing
has been decreasing, but remains, nevertheless,
quite high. More than 30% report fishing at least
once a year. On the contrary, the number of hunt-
ers has been increasing quite steadily for the past
decades and amounts to more than 300,000 Finns
at the moment.

The most popular destinations for nature-based
tourism in Finland are national parks and Lapland
(Tyrvédinen & Tuulentie 2007). Statistics collected
by Metsédhallitus Natural Heritage Services (NHS)
show an increase in visits to national parks (Figure
3.3.6). Besides the positive health impacts and the
invaluable spiritual experiences, national parks
also bring considerable economic benefits to the
surrounding area. Studies conducted by Metsdhal-
litus NHS and the Finnish Forest Research Institute
reveal that, on average, one euro spent on the rec-
reation infrastructure in a national park returns to
the local economy tenfold in the form of increased
demand for accommodation and outdoor activity
services, for example. The total local economic and
employment impacts of visitors” spending for the
37 national parks of Finland were 110 million euros
and 1,412 person years in 2012 (Huhtala et al. 2010).
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Figure 3.3.6. Total number of visits to the 37 national
parks of Finland (Metsihallitus NHS 2013).

Nature-related heritage is an elemental part of
Finnish culture. Practicing natural religion contin-
ued alongside Christianity in some parts of Fin-
land until the beginning of the 20th century and it
is still present in vocabulary, expressions and ex-
tensive folklore. There are many sacred places left
in Finnish nature such as seita (e.g. unusual rock
formations, large rocks or trees), sacrificial stones,
lakes (saivd) and springs or other sacred natural
areas such as fells and groves. Many of these are
conserved by the state.

Landscapes were an important element of devel-
oping national identity at the end of the 19th century
and these ideas still determine Finland and Finns
to some extent. In the 1990s 156 nationally valuable
landscapes were identified in Finland (Ministry of
the Environment 2014a) and this listing is currently
under review (Figure 3.3.7; www.maaseutumaise-
mat.fi). Landscapes are considered central to main-
taining cultural history, providing aesthetic experi-
ences and promoting tourism, for example.

Cultural ecosystem services lie at the heart of
Saami culture and identity. Because of the nomadic
lifestyle and use of decomposable materials such
as wood, little of the cultural heritage of the Saami
people exists as durable built structures. Instead,
the Saami culture relates strongly to the natural
landscape. This is manifested, for example, in the
rich terminology and knowledge that relates to
nature. Despite the wide dispersal of the Saami
people — 60% of the 10,000 Saami living in Finland
now live outside their Homeland — cultural ties to
the landscapes of northern Lapland remain strong
even among those living elsewhere. Practices and
traditions related to species, habitats and land-
scapes remain a key question for the continuation
and development of Saami culture.
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Figure 3.3.7. 156 nationally valuable landscapes in Finland
(Ministry of the Environment 2014a).

Arts had an important role in the development
of national identity as well, and landscapes and
nature were constantly portrayed in paintings,
compositions and poetry at the turn of the 19th
and 20th century. Nature also nowadays plays a
significant role in contemporary visual arts, as
demonstrated by many Finnish artists engaging
in environmental and land art for example, as well
as in popular culture, ranging from schlager songs
to reproduced household imagery.

Finns have a long tradition of ecological research
and monitoring both in the form of professional
academic research as well as amateur interest in
species and habitats. One outcome of this is the lat-
est Red List of Finnish species 2010 which is among
the most inclusive red lists in the world (Rassi et al.
2010). The fields of bioengineering, biochemistry
and medicine are built upon this heritage and aim
to develop new innovations to support the needs
of a healthier and more sustainable society.

Most of the cultural ecosystem services are ab-
stract. It is often very difficult or even impossible
to draft quantifiable indicators for benefits such
as knowledge, cultural continuity or aesthetic ex-
perience. On the other hand, concrete indicators
of cultural ecosystem services can be developed
based on data on visits to recreational areas, the
number and location of cultural heritage sites in
natural landscapes or employment and revenue
derived from nature-based tourism.



3.34

Indicators on the value of ecosystem
services

While assigning values to ecosystem services, so-
cial, health and intrinsic values of cultural servic-
es are often over-run by economic values. Indeed,
it would be tempting to measure the value of all
ecosystem services in purely monetary terms as
this would allow for more straightforward com-
parison and integration of ecosystem services into
national accounting systems. The use of monetary
units to compare ecosystem services’ impact on the
economy is a valid approach; however, it should
not be the only way to compare different ES as
putting a price tag on some services is not always
appropriate from the viewpoint of sustainable use
of the ES. It is notable that the simplicity of valuing
varies greatly between ES categories; the valuation
of provisioning services is more straightforward
than for regulating and cultural services where the
actual benefits are not concrete (see also Section 5).

A stakeholder group presenting different sec-
tors and organizations such as forestry, agricul-
ture, tourism, conservation, social issues, NGOs,
administration and research were asked to assess
the importance of the four value types of different
ecosystem services. Value types were divided into
the following categories: economic (ES improving
the economy), social (ES improving society e.g. em-
ployment, outdoor activity), health (ES improving
human health) and intrinsic values (ES” value of
existence).

According to the results, economic value was
the preferred measure for 22 out of the total of 28
ES. This preference was particularly pronounced in
the case of five ES’s: wood, crops, reared animals,
water retention and nature-based tourism. Under-
standably, those ES for which markets and eco-
nomic valuation systems already exists, were seen
best measured in economic terms. Most of these
are provisioning services. Genetic material was an
interesting exception among them — most respond-
ents stressed the intrinsic value of genetic material
as much as its economic significance. In general,
regulating services also received quite high scores
for economic valuing. This may be slightly surpris-
ing as no markets exist for most of them.

Social value was the most preferred way of
measuring three ES: nature-related heritage, land-
scape, and science and education. However, the
social values related to two provisioning servic-
es were seen as almost equally important as their
economic value. The social significance of hunting
(game), particularly elk, is considerable as is the

significance of reindeer husbandry for the contin-
uation of the indigenous Saami culture. Two ES, air
quality and noise reduction, received the highest
scores of preference for health values.

The measuring of the ecosystem service values
is often difficult but some new research results are
available on the subject, such as national parks’ em-
ployment effect on local municipalities (social val-
ue). There is also a growing field of environment-re-
lated health research in Finland. The Finnish Envi-
ronment Institute and the Finnish Forest Research
Institute started a seminar series in 2013 to review
the connections between ecosystem services and
human health (Jadppinen et al. 2014). The objectives
of this review are to define the ecosystem services
that influence both physical and mental aspects of
health and to understand more profoundly the links
between them. Furthermore, the review is expected
to be of help e.g. in future land use planning, if the
health benefits springing from ecosystem servic-
es can be taken into account. Some other projects
cover research into the interrelationship between
environmental biodiversity, human microbiota and
allergies, or health impacts of the green environment
in urban parks in Helsinki, for example.

34

Evaluating future trends
in ecosystem services

Petteri Vihervaara, Ari-Pekka Auvinen, Laura
Mononen, Anni Ahokumpu, Martin Forsius,
Maria Holmberg and leva Vyliaudaite

The future provision of ecosystem services depends
on the temporal development of the factors driving
the changes in crucial ecosystem processes. One
of the key drivers of change in Finland are climate
warming and societal response in the form of forest
and agriculture management strategies directed
towards mitigation and adaptation options (For-
sius et al. 2013, Holmberg et al. 2015). Global cli-
mate change is characterized by the warming of the
high-latitude areas, which has also been observed
in Finland (Jylhé et al. 2014). Changes in seasonal
patterns as well as in the frequency and intensity
of episodes are also projected. These changes are
affecting ecosystem structures and spatial patterns,
driving changes in species distributions and nu-
merous processes in both terrestrial and aquatic
ecosystems.

Dynamic process models as well as statistical
models can be utilized to study time series of ob-
servations of ecosystem variables, while process
based models are in most cases preferred for stud-
ying the impact of future changes in the temporal
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drivers, i.e. scenario analysis. Other quantitative
methods to assess ES include element mass bal-
ance calculations to quantify retention processes.
Crossman et al. (2013b) call for new integrated
assessment models that include biophysical and
socio-economic drivers of land use change and
ES supply and demand impacts. A key scientific
question is the development of dynamic models
of ES coupled with biogeochemical cycles for
scenario analysis in a changing environment (see
also Lehtoranta et al. 2014). In policy, the man-
agement of multiple ES is a crucial challenge (Fu
et al. 2013).

Forsius et al. (2013) evaluated the impacts of
climate change on several key ecosystem servic-
es in Finland using data from intensively studied
research sites. The results clearly indicated not
only complex interactions between the different
ecosystem processes but also trade-offs between
the ecosystem services. Climate change was pre-
dicted to have both positive and negative effects on
key ecosystem services in the Finnish context, the
results being sector-specific and scenario-specific.
Provisioning services such as food and timber pro-
duction would largely benefit from increasing tem-
peratures and prolongation of the growing season
in the cool Finnish conditions (with, for example,
estimated increases in growth rates of trees up to
80% and the introduction of a wider selection of
crops), although increasing occurrence of factors
such as fungal diseases and insect outbreaks were
estimated as causing increasing risks. On the other
hand, climate change was predicted as posing a
major threat to several endangered and valuable

38 The Finnish Environment len | 2015

species, water and air quality, and tourism servic-
es dependent on present climate conditions. Goal
conflicts between maximizing service production
and meeting environmental quality objectives were
also identified.

The efforts to develop integrated modelling
systems for ES evaluation for Finnish conditions
are continuing. Holmberg et al. (2015) introduce a
virtual laboratory for ecosystem services (ESLab)
and report its pilot application in southern Finland,
and Vihervaara et al. (2015) have demonstrated
how biodiversity variables can be integrated in it.
Recent development of the Essential Biodiversity
Variables (EBVs) has been a promising approach
to integrate remote sensing data of land-cover
changes with large biological data sets, which is
also a prerequisite of trade-off and scenario anal-
ysis (Pereira et al. 2013). The concept orders to al-
low integration of global monitoring systems for
ecosystems and biodiversity (GEOBON), directly
supporting IPBES information needs. ESLab is a re-
search environment for ecosystem services, which
allows sharing open data and methods used. ES-
Lab is being developed in order to illustrate the
comprehensive societal consequences of multiple
decisions (e.g. concerning land use, fertilization or
harvesting) in a changing environment (climate,
deposition). ESLab provides ecosystem service
indicators at different landscape scales: habitats,
catchments and municipalities, and shares the re-
sults via a service that utilizes machine readable
interfaces. ESLab and other similar kind of applica-
tions can be further developed to estimate delivery
of multiple ES under varying future scenarios.



4.1

International experiences
and mapping approaches in
ecosystem service valuation

Leena Kopperoinen, Pekka Itkonen and
Vladimir Kekez

The mapping and assessment of ecosystems and
their services are at the core of the EU Biodiversity
Strategy to 2020. Action 5 of the Strategy claims
that the Member States of the EU map and assess
the state of ecosystems and their services, as well
as assess the economic value of such services and
further, promote the integration of these values
into accounting and reporting systems at EU and
national level (European Commission, 2011). The
results of this should support the maintenance and
restoration of ecosystems and ecosystem services.
The Working Group on Mapping and Assessment on
Ecosystems and their Services (MAES), set up within
the Common Implementation Framework of the
Biodiversity 2020 Strategy, has opened up the util-
ity of mapping as follows (Maes et al. 2013):

“Maps are useful for spatially explicit prioritisati-
on and problem identification, especially in rela-
tion to synergies and trade-offs among different
ecosystem services, and between ecosystem ser-
vices and biodiversity. Further, maps can be used
as a communication tool to initiate discussions
with stakeholders, visualizing the locations whe-
re valuable ecosystem services are produced or
used and explaining the relevance of ecosystem
services to the public in their territory. Maps can
[...] contribute to the planning and management
of biodiversity protection areas and implicitly of
their ecosystem services at sub-national level.

4 Mapping the value of ecosystem services

However, the mentioned purposes will not be
attempted through the sole mapping exercise,
but rather through the combination of digital
mapping with the assessment of the supply of
ecosystem services related to their demand (in-
cluding the spatial interactions between them).

[...] mapping can assist decision makers in iden-
tifying priority areas, and relevant policy measu-
res, including the improvement of the targeting
of measures and in demonstrating or evaluating
their benefits in relation to costs (e.g. impact
assessment) via spatially explicit reporting obli-
gations [...]."

Although the mapping of ecosystem services in
each Member State of the EU is still under way, re-
search on such mapping methodologies in different
contexts has flourished over fifteen years already;
even longer if we count also those mapping studies
where the concept of ecosystem services has not
been mentioned as such.

“Valuation” has often been referred to as a syno-
nym for ‘economic valuation” or ‘monetary valua-
tion’. However, ‘value’ should be understood more
broadly, as the ‘importance” of something (see also
Section 5). Consequently, valuation is about under-
standing the worth or importance of something
and can be defined as the act of assessing, apprais-
ing or measuring value, as value attribution, or as
framing valuation (how and what to value, who
values) (Dendoncker et al. 2013). (Gémez-Baggeth-
un et al. 2014)

Ecosystem service valuation can refer to a varie-
ty of values, which can be grouped into three main
categories: ecological, sociocultural, and monetary
values (Table 4.1.1). A wide range of mapping tech-
niques can be used to analyze and visualize this
multitude of different values.
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Mapping ecological values often works on the
basis of quantitative modelling, semi-quantita-
tive mixed methods or purely qualitative expert
judgments (Figure 4.1.1). Sociocultural values are
commonly mapped using deliberative methods or
qualitative methods, such as public participatory
GIS (PPGIS), interviews or focus groups. Ecological
and sociocultural valuation mapping methods can
be grouped under the common title of non-mone-
tary valuation.

Monetary values are derived when ecological or
sociocultural values are monetized, for example,
by calculating the market price of food produced
from fields, avoided costs of repairing flood dam-
ages that would occur without natural flood pro-
tection, or willingness to pay for aesthetic views
next to one’s home. Spatially explicit mapping of
monetary values of ecosystem services is based on
assigning monetary values to an ecologically and /
or socio-culturally mapped supply of ecosystem
services. Some common methods for carrying out
this are reviewed in Section 4.1.2.

Itis also possible to present the results of method-
ologically more elaborate, but spatially less detailed
valuation studies in thematic maps. However, this
approach differs from the valuation mapping de-
scribed here in the sense that the areas providing the
ecosystem services (i.e. the service providing units)
cannot be distinguished from the thematic maps. A
more comprehensive insight on the economic valu-
ation methods is provided in Section 5.

4.1.1

Non-monetary valuation mapping
of ecosystem services

Non-monetary valuation mapping is about spatial-
ly-explicit analysis and visualization of ecological
and sociocultural values (see Table. 4.1.1). Using
non-monetary methods helps to achieve a more
complete picture of the human well-being brought
about by the ecosystem services, including materi-
al, physical, social, and spiritual aspects. This gives
visibility to both the tangible and intangible con-
tribution provided by nature to society. Informa-
tion on sociocultural, ethical and spiritual values
should complement monetary values in the deci-
sion-making process to capture the ‘true’ or total
value of an ecosystem service or a bundle of servic-
es (de Groot et al. 2010). In an ideal case, mapping
of ecological and sociocultural values leads to joint
learning outcomes where stakeholders achieve a
better understanding of ecosystem functions and
ecosystem services. This also results in the stake-
holders comprehending their own and others” ar-
guments better, which is important in reconciling
conflicting views (Kopperoinen et al. 2014).

There is a multiplicity of methods for mapping
ecological and sociocultural non-monetary values.
The methods can be classified into three categories:
quantitative, qualitative and deliberative methods
(Figure 4.1.1). However, there are many mixed
methods that combine characteristics of more than
one category.

Valuation mapping techniques

Quantitative (predominantly)

Deliberative (discourse based)

Qualitative (predominantly)

Non-consultative Consultative

Consultative

Non-consultative

Figure 4.1.1. Valuation mapping techniques according to methodological similarities. It has to be noted that valuati-
on mapping techniques may comprise both quantitative and qualitative features and the examples given are indicative.

(Graph inspired by Kelemen et al. 2014: 2.).
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Table 4.1.1. Characteristics of ecological, sociocultural, and monetary values of ecosystem services (ES) (cf. Section 2.4).

Ecological (supply of ES)

I Importance of a given ecosystem
e In sustaining human and non-human life
o Objectively important
e In satisfying physiological human needs
of society, e.g.
o Food
o Freshwater
o Air purification
o Water regulation
e In ensuring the maintenance of other
ES that are essential for satisfying other
fundamental human needs, e.g.
Affection
o Identity
o Leisure
o Creativity

(0]

2 Ecosystem functions, processes and
components
Integrity of regulating and habitat functions
of an ecosystem
¢ Ecosystem parameters
o Complexity
o Diversity
o Rarity
o Stability
Integrity of service-providing units
e Component populations
Communities
Functional groups
Abiotic components
Habitat type

3 Insurance value

e Ecosystem resilience
o Self-repairing capacity of ecosystems
e Maintenance of critical amounts of
ecological infrastructure and key
service-providing units
e Precautionary conservation of stocks
e Setting of safe minimum standards

4 Biophysical measures as values

e Need to be put in relation to some
attribution of societal importance

e Conversion of biophysical indicators
into constructed scales

Sociocultural (demand of ES)

I Non-material, experiential

values

e People obtain through

Spiritual enrichment

Cognitive development

Reflection

Recreation

Aesthetic experience

e Created in the mind of ES
beneficiaries

e The value depends on who is
the observer

O O O O

(e}

2 Material, moral, spiritual,
aesthetic, therapeutic values

3 Emotional, affective and
symbolic values

4 Artistic, educational, scientific

values

5 Place value

6 Heritage value

7 Sense of community

8 Social cohesion

Monetary

I Use values
Conscious use and enjoyment of ES
e Directuse
o Extractive | Consumptive —
provisioning ES
o Non-extractive / Non-
consumptive — cultural ES
e Indirect use
o Regulating ES
e Option values
o Potential future direct and
indirect uses of ES

2 Non-use values

Satisfaction from the knowledge

that BD and ES are maintained and

that other people have or will have

access to them

e Existence values

e Altruist values (intra-
generational equity)

e Bequest values (inter-
generational equity)

Source: Compiled based on Gémez-Baggethun et al. 2014.
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Ecological values often refer to ecosystem func-
tions, processes and components, which can be
mapped by using a variety of biophysical mapping
methods, for example. Ideally, these methods are
based on quantitative assessments. When empiri-
cal quantitative data is scarce or unavailable, proxy
or surrogate data, and/or expert and stakeholder
judgments may also be relied on. Surrogates should
be analyzed carefully and treated with caution in
order to avoid faulty conclusions. For example, rich
biodiversity or high level of supply of one eco-
system service does not necessarily indicate high
supply of all ecosystem services (Egoh et al. 2008).
However, using for example an area of different
forest types as spatial surrogates for mapping the
variation in wild berry production can produce
plausible results (Maes et al. 2014).

If biophysical measures are used as a basis for
valuation mapping, they need to be related to some
type of societal importance as well as converted in-
to constructed scales of importance for a particular
purpose (Gémez-Baggethun et al. 2014). Examples
of such valuation mapping methods comprise for
example supply, demand, and budgets of ecosys-
tem service provision based on score matrices of
land use and land cover classes (e.g. Burkhard et
al. 2009, Burkhard et al. 2012) or of biotope classes
(Vihervaara et al. 2012). Instead of just one spatial
dataset like land cover, a wide variety of spatial
datasets can be deployed along with scientific
expert and local stakeholder scorings for assess-
ing spatial variation in the provision potential of
ecosystem services over the landscape. The Green-
Frame method using this approach is presented as
an example of non-monetary valuation mapping
methods in Section 4.2 (Kopperoinen et al. 2014).

Ecological valuation mapping can also be based
on (predominantly) quantitative biophysical mod-
els, which valuate the ecosystems, for example,
based on their capacity to regulate local climate or
sequestrate carbon (e.g. Bastian et al. 2012), with
several examples in Kareiva et al. (2011)).

In sociocultural valuation mapping, the focus is on
the importance, preferences, needs or demands on
nature, expressed by people or groups of people,
and the plural values (i.e. valuing something for
several reasons), through a variety of qualitative
and quantitative measures (Chan et al. 2012). The
diversity of sociocultural valuation methodologies
is presented in Figure 4.1.1. When a spatial extent
is added to these valuation methodologies, they
are also often referred to as demand mapping.
Sociocultural values are difficult — or impossible
— to map based on biophysical parameters only.
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Acknowledging this problem, participatory map-
ping methodologies and, for example, photo-based
methods have been developed to capture the val-
ues (Milcu et al. 2013).

Participatory mapping methods (including
PPGIS: public participatory GIS) comprise In-
ternet-based surveys, interviews, surveys, focus
groups, citizens’ juries, community or group pro-
cess mapping, and modelling from participatory
mapping of landscape values (Brown, 2013, Kyt-
td & Kahila 2011, Kyttd et al. 2013, Kelemen et al.
2014). These methods provide systematic identi-
fication and measurement of values based on lo-
cal ecological knowledge and people’s experien-
tial values, which are seen critical in developing
place-based solutions to societal problems such
as biodiversity loss, and in supporting robust and
adaptive socioecological systems and expanding
public participation and community consultation
(Raymond et al. 2009, Brown 2013).

Some examples of sociocultural valuation mapping
tools that are publicly available are listed below.

* Tools for collecting citizen knowledge for
bringing together resident insight and plan-
ning expertise, for example Maptionnaire
(http:/ /maptionnaire.com/en/) and Harava
(https:/ /www.eharava.fi/en/).

* SolVES model (Social Values for Ecosystem
Services) (http://solves.cr.usgs.gov/) provi-
des functionality to assess, map, and quantify
social values such as aesthetics, biodiversity
and recreation by deriving social value maps
of a 10-point Value Index from a combination
of spatial and non-spatial responses to stake-
holder attitude and preference surveys. It also
calculates metrics characterizing the under-
lying environment, such as average distance
to water and dominant land cover. (Sherrouse
& Semmens 2012)

Integrated valuation represents the idea of appreci-
ating plural values, which can however be difficult
to compare with each other or cannot be measured
using commensurable metrics. In integrated valua-
tion these various values —ecological, sociocultural
and monetary — are integrated in a consistent way
to support decision-making (Gémez-Baggethun et
al. 2014). Trade-offs and conflicts as well as power
relations between values are presented. This re-
quires inter-disciplinarity, trans-disciplinarity and
methodological pluralism (Norgaard 1989).


http://maptionnaire.com/en/
https://www.eharava.fi/en/
http://solves.cr.usgs.gov/

4.1.2

Monetary valuation mapping
of ecosystem services

Monetary valuation of ecosystem services aims to
shed light on the economic value of functioning
ecosystem services — or the other way around — the
costs of the degradation of ecosystems and their
services. Difficulties in incorporating the economic
value of ecosystem services into decision-making
may result in decisions that are suboptimal in the
long term —not only ecologically, but also econom-
ically. Mapping the monetary values of ecosystem
services means an examination of how values vary
across geographical areas. In order to do that, mon-
etary values need to be assigned to mapped eco-
system service provisions based on some kind of
biophysical assessment. Schédgner et al. (2013) car-
ried out a review of monetary valuation mapping
studies and classified the studies based on the type
of the ecosystem service supply mapping method
and the type of the valuation method.

The methodologies used for mapping the value
of ecosystem service supply were divided into five
main categories:

(1) One-dimensional proxies for ecosystem ser-

vices, such as land use and land cover.

(2) Non-validated models based on likely causal
combinations of explanatory variables, of
which there are no real world observations
but the basis is researchers’ assumptions.

(3) Validated models calibrated based on pri-
mary or secondary data on ecosystem service
supply.

(4) Maps based on representative data from at
least one real world observation to quantify
ecosystem service supply.

(5) Implicit modelling of ecosystem service
supply using a monetary value transfer fun-
ction.

Methodologies for distributing values to mapped
ecosystem service supply across the study area
were grouped as follows:

(1) Unit values: a constant value per unit for
ecosystem services.

(2) Adjusted unit values: values are adjusted ac-
cording to simple variables, such as popula-
tion density, income levels or consumer price
index.

(3) Value functions: values base on functions
using multiple spatial variables.

(4) Meta-analytic value function transfers: va-
lues base on functions estimated through
statistical regression analysis of the results of
primary valuation studies.

A synthesis of the combinations of the methodol-
ogy used for assessing ecosystem service supply
and the methodology for valuation in the mapping
studies reviewed is presented in Table 4.1.2. We
grouped the mapped and valued ecosystem servic-
es according to sections of the CICES classification
(www.cices.eu) and separated biodiversity related
studies. As can be seen from the table, using unit
values is the most common value mapping meth-
odology and its most common counterpart in as-
sessing ecosystem service supply is using proxies.
The choice of ecosystem service valuation mapping
methodology is dependent on the policy context or
scientific purpose (as it defines the accuracy and
precision required), scale, availability and quali-
ty of data, and amount of resources and time. Al-
though the simplest combination, proxies together
with unit values, might produce error prone results
(Eigenbrod et al. 2010), they can be completely ap-
propriate for, for example, quickly proceeding land
use planning processes, when applied correctly.
The more complicated the methodologies for map-
ping ecosystem service supply and valuing it, the
more attention should be paid to the interpretation
and communication of the results to the users.
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Table 4.1.2. The number of studies using different ecosystem service valuation mapping methodologies and the ecosystem

services mapped classified according to CICES v.4.3 (modified from Schégner et al. 2013).
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It should be noted that the aspect of demand for
ecosystem services integrated with supply is miss-
ing from the valuation mapping methodologies
presented above. The demand strongly affects the
value of ecosystem services because it complicates
the generalization of value over space. For exam-
ple, the accessibility of areas changes the value of
similar types of biophysical areas. A place that has
great natural assets but is far away from users and
reachable only with difficulty does not have the
same value as a similar place in a favorable loca-
tion. Cultural and personal differences in appreci-
ation of various ecosystems and ecosystem services
make valuation mapping even more intractable.
This is reflected in the low number of studies ded-
icated to mapping the value of cultural ecosystem
services (Table 4.1.2).

To allow for easier use of monetary valuation
mapping, several tools or toolkits have been de-
veloped. A few of them are presented below as an
example.

¢ The InVest toolset (http://www.natural-

capitalproject.org /InVEST. html) including
sixteen distinct models suited to terrestrial,
freshwater, and marine ecosystems is pro-
bably the most well-known toolkit. InVEST
is designed to help decision makers to assess
quantified trade-offs associated with alter-
native management choices and to identify
areas where investment in natural capital can
enhance human development and conserva-
tion.

¢ ARIES modelling platform (Artificial Intelli-

gence for Ecosystem Services) (http://www.
ariesonline.org/about/approach.html) maps
the potential provision of ecosystem services
(sources), their users (use), and biophysical
features that can deplete service flows (sinks)
using ecological process models or Bayesian
models. Agent-based flow algorithms are us-
ed to map actual service flow from ecosystems
to people. ARIES offers several approaches
for economic valuation of ecosystem services.
After computing values for a set of ecosystem
services of interest, multiple services can be
paired with priority weightings stated by the
user, in a multiple criteria analysis that will
yield maps of concordance of the computed
flows of ecosystem services with the levels of
provision desired by the user. Such maps can
be considered an ‘abstract’ quantification of
relative value. Alternatively, ES flow informa-
tion can be used to build a transfer function
to translate previously assessed economic va-
lues for specific benefits into estimated valua-

tion portfolios. The transfer function operates
on the aggregated values retrieved from the
Ecosystem Services Database with the help of
aneural network classification algorithm that
identifies the most likely candidates based on
ecological and economic similarities between
source and destination areas.

* TESSA toolkit (Toolkit for Ecosystem Service
Site-based Assessment) http:/ /www.birdlife.
org/worldwide/science/assessing-ecosys-
tem-services-tessa) provides guidance on
low-cost methods for evaluating the benefits
people receive from nature at particular sites in
order to generate information that can be used
to influence decision-making (Peh et al. 2013).
The toolkit helps users to select appropriate
methods according to the site characteristics
through decision trees. Over 50 methods are
available for assessing ecosystem services in
TESSA. With these it is possible to valuate an
‘alternative state’, to compare with the current
site state and estimate the impact of potential
or actual ecosystem service changes. Examples
are given on how to derive a value (quanti-
tative, qualitative) for each service, including
the difference in value between two site states.
The toolkit offers guidance on assessing how
benefits are spread across local, national and
global communities and advice on disaggrega-
ting values at the local level into measures that
reveal potential inequities in the costs borne
and benefits received.

¢ i-Tree (Tools for Assessing and Managing
Community Forest) (https://www.itreetools.
org/about.php) is a software suite from the
USDA Forest Service that provides urban fo-
restry analysis and benefits assessment tools.
i-Tree tools help communities of all sizes to st-
rengthen their urban forest management and
advocacy efforts by quantifying the structure
of community trees and the environmental
services that trees provide. i-Tree offers six
different analysis tools to quantify urban fo-
rest structure, environmental effects, values
to communities, quantify the monetary va-
lue, simulate the effects of changes within a
watershed on stream flow and water quality,
model the effects of planting scenarios on fu-
ture benefits, amongst other things.

Monetary valuation mapping is seen to be bene-
ficial in creation of policy applications, like green
accounting, land use policy evaluation, resource
allocation, and payments for ecosystem services
(Schégner et al. 2013).
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4.2

Case: Mapping green
infrastructure and ecosystem
services in the Helsinki-
Uusimaa Region

Pekka Itkonen, Leena Kopperoinen,
Arto Viinikka, Eduardo Olazabal and
Vuokko Heikinheimo

The Uusimaa Regional Council is currently pre-
paring Regional Plan 4 for the Helsinki-Uusimaa
Region, which complements the previous regional
land use plans. The goal of the plan is to ensure the
competitiveness of the region while not exceeding
the limits of sustainable development. Regional
Plan 4 concentrates on five particular themes,
namely green infrastructure, business and innova-
tion, logistics, wind energy and cultural heritage.
This regional case study on the green infrastructure
and ecosystem services in the Helsinki-Uusimaa
Region was implemented in cooperation with the
Uusimaa Regional Council, and the results are uti-
lized in the planning of the green infrastructure
theme of Regional Plan 4.

The region consists of 26 municipalities with a
total of 1.6 million inhabitants. The 1.1 million in-
habitants of the capital region alone (Helsinki, Es-
poo, Kauniainen and Vantaa) make up 20% of Fin-
land’s total population (Statistics Finland, 2014).
In addition to this, the Helsinki-Uusimaa Region
is among the fastest growing regions in Europe.
Thus, there is constant pressure to densify the ur-
ban structure and convert new areas for residential
purposes. In order to ensure the goals of sustain-
able development, safeguarding biodiversity and
sustaining vital ecosystem services, green infra-
structure must be integrated in land use planning
and decision-making at all levels.
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4.2.1

Mapping the potential supply
of ecosystem services

In order to assess the regional Green Infrastructure
(GI), the potential supply of ecosystem services
(ES) was analyzed using the GreenFrame meth-
odology developed by SYKE (Kopperoinen et al.
2014). GreenFrame is an integrated approach to
study the variation in the ES supply within a study
region, making use of a wide variety of spatial da-
ta and expert knowledge. Instead of quantifying
the actual stocks and flows of ecosystem services,
the aim is to valuate areas based on their potential
to support the supply of various ES. Spatial data
is usually scarce on regulating and maintenance
services and intangible services, such as cultural
ecosystem services. GreenFrame provides an ap-
proach to infer this information from related the-
matic data based on assessments from experts and
local and regional actors. Qualitative assessments
can be complemented with existing quantitative
spatial data from the study area. Quantitative data
is more often available for tangible provisioning
services, such as timber volume.

In the first phase, the potential supply of 23 eco-
system services was analyzed (Table 4.2.1). Each
ES was first assessed individually using the data
themes listed in Appendix 1. The data themes were
pre-processed into a compatible format and over-
laid in GIS. The weighting of each theme in the
assessment of each ES was determined by expert
evaluation (for the method, see Kopperoinen et
al. 2014). The expert scores used are listed in Ap-
pendix 2 and Appendix 3. The supply potential
for provisioning services P3 and P4 was comple-
mented using quantitative data on groundwater
formation. Provisioning services P5 and P6 were
analyzed using quantitative data on timber vol-
umes and estimated biomass potential (Table 4.2.2).



Table 4.2.1. The potential supply of 23 ecosystem service groups in total was analyzed. The classification is adapted
from the Common International Classification of Ecosystem Services (CICES v. 4.3, http://cices.eu).

ES SECTION ESCG(;\SEUP ES GROUP
Pl Agricultural and aquaculture products
P2 Wild plants, animals and their outputs
%o P3 Surface and ground water for drinking
;% P4 Surface and ground water for non-drinking purposes
E P5 Materials from plants, algae and animals and genetic materials from all biota
a P6 Biomass-based energy sources
RI Mediation of waste and toxics
R2 Mediation of smell/noise/visual impacts
R3 Mass stabilization and control of erosion rates, buffering and attenuation of mass flows
9 R4 Hydrological cycle and flood protection
g R5 Mediation of air flows
E Ré Pollination and seed dispersal
g R7 Maintenance of nursery populations and habitats, gene pool protection
2 R8 Pest and disease control
E" R9 Soil formation and composition
g R10 Maintenance of chemical condition of waters
&:’o RI11 Global climate regulation
& R12 Micro and regional climate regulation
Cl Recreational use of nature
_ Cc2 Nature as a site and subject matter for research and of education
g C3 Aesthetics and cultural heritage
1] C4 Spiritual, sacred, symbolic or emblematic meanings of nature
J C5 Existence and bequest values of nature

Table 4.2.2. The quantitative datasets used in assessing the supply potential of provisioning services.

ES GROUP  THEME DATA SOURCE
P3, P4 Groundwater Groundwater areas | © SYKE, Centre for Economic Development, Transport and
formation the Environment
P5 Timber volume BalBic-data © Forestry Development Centre TAPIO 2013
© Finnish Forest Research Institute METLA 2013
Pé6 Forest bioenergy | BalBic-data © Forestry Development Centre TAPIO 2013
potential © Finnish Forest Research Institute METLA 2013
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Figure 4.2.1. The ecosystem services supply potential in the Helsinki-Uusimaa region.

As outputs of these analyses, 23 raster layers of the
supply potential of different ES groups were creat-
ed. These 23 layers were normalized to a common
scale and combined to form composite layers of
each of the three ES sections (provisioning servic-
es, regulating and maintenance services, cultural
ecosystem services). Finally, these composite layers
were normalized again and combined into a final
synthesis layer, where all three ES sections were
included and ranked as equally important. Moreo-
ver, each individual ES group within an ES section
composite was included and ranked as equally im-
portant (Figure 4.2.1).

422

An approach to identify key areas
of regional green infrastructure

The core of the regional green infrastructure con-
sists of a network of protected areas and other areas
with high nature and biodiversity values (Europe-
an Environment Agency 2014). Not only do these
areas sustain biodiversity, but they also provide
many other important ecosystem services of local,
regional and national importance (e.g. water purifi-
cation). However, there are also large areas provid-
ing ecosystem services outside the protected areas.
These multifunctional areas need to be recognized
and taken into account in decision-making and
land use planning. Unfortunately, there is no way
to unambiguously determine which areas belong
to green infrastructure and which areas do not — the
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examination is always context and scale-depend-
ent. In this case, in order to create an overall picture
of the most important areas of the regional green
infrastructure, the following approach was used.

As the aim was to provide meaningful informa-
tion to the process of regional land use planning,
the process involved interaction with the regional
planners and stakeholders. The regional council
has brought together wide groups of stakeholders
and experts for each of the forthcoming regional
plan’s themes. The expert group on regional green
infrastructure was consulted and gave feedback at
several stages.

1. First, the core network of valuable areas of na-
ture was identified. It included:

¢ Nationally designated protected areas on sta-
te owned and private land

* National parks

e Nature reserves

* Nature conservation program areas (National
Old Growth Forest Programmes, the National Es-
ker Conservation Programme, the National Herb-
Rich Forest Conservation Programme, the Natio-
nal Conservation Programme of Bird Wetlands,
development programme for national parks and
strict nature reserves, the National Shore Conser-
vation Programme, the National Mire Conserva-
tion Programme)

* Existing conservation areas in the current re-
gional plan



* The Natura 2000 network

® Important Bird Areas (IBA)

® Designated national urban parks

® Regionally important bird areas in the former
Uusimaa region

¢ Regionally valuable nature environments in
the former Eastern Uusimaa region

2. The GreenFrame analyses of ES supply potential
were used to identify the areas with highest ES
supply potential outside the network of protected
areas and other valuable areas of nature. Instead of
examining the supply potential of all ES listed in
Table 4.2.2, these analyses concentrated on the most
relevant and important ES from the perspective of
regional land use planning in the Helsinki-Uusi-
maa region. Having discussed their information
needs, the regional planners selected the following
10 ES:

P1  Agricultural and aquaculture products

P3  Surface and ground water for drinking

P5 Materials from plants, algae and animals
and genetic materials from all biota

P6 Biomass-based energy sources

R4 Hydrological cycle and flood protection

R7 Maintenance of nursery populations and
habitats, gene pool protection

R11 Global climate regulation

Cl Recreational use of nature

C3  Aesthetics and cultural heritage

C5 Existence and bequest values of nature

The best 20% of the landscape, having the
highest supply potential for the selected
ES, was included.

3. Those core areas of nature and connecting
corridors that were not included in the first
two steps were included. These are areas that
support the connectivity of the network and
provide habitats less susceptible to distur-
bance and edge effects. The identification of
core areas of nature and connecting corridors
was carried out based on land cover classifi-
cations. The following land cover classes were
extracted from the Finnish national CORINE
Land Cover raster (2006): forests, woodlands,
pastures, peat bogs, bare rock, inland marshes,
terrestrial salt marshes and rivers. Touching
pixels of these classes were merged to form
uniform areas. Core areas of nature were
those parts of the extraction that remained
after the removal of a 100 meter-wide edge
zone from each separate area. Corridors that
physically interconnect at least two core areas

were also included. The core areas and cor-
ridors were identified using Morphological
Spatial Pattern Analysis (Soille & Vogt 2009).
Connectivity beyond the administrative bor-
ders of the region was taken into account to
prevent arbitrary edge effects from affecting
the results of the analysis.

4. After combining these three components, se-
parate patches of less than 10 hectares were
removed, except those belonging to the core
network of valuable areas of nature. This was
carried out for the sake of visual clarity and
to focus on the most important targets with
regional significance (Figure 4.2.2). The small
areas should not be neglected in municipal
land use planning, however, but their signi-
ficance in the municipal green infrastructure
should be assessed when preparing local mas-
ter plans and local detailed plans.

The planners and the stakeholders were asked to
comment on the outcome and to assess whether
the approach was able to identify relevant targets.
They were also asked to use their expertise in pin-
pointing areas of the regional green infrastructure
that require improvement and/or areas that have
special importance. The approach was criticized
for not being able to identify the diverse mosaic
of patches of forests and agricultural areas. These
areas provide diverse habitats for many species
and allow species movement between larger con-
tinuous habitats. Therefore, a complementary
analysis of the ecological permeability of the land-
scape was carried out using the Finnish national
CORINE Land Cover raster (2006). The impedance
i.e. difficulty of movement through different land
cover classes was scored based on expert discus-
sions (Appendix 4). The permeability of different
patches of land in a certain area is not only affected
by the characteristics of the patch itself, but also by
the characteristics of the surrounding areas. Hence,
the CORILIS spatial smoothing technique (Peifer
2009) was applied to also take into account land
cover of the surrounding areas of each cell in the
land cover raster. The impact of the surrounding
pixels decreases as a function of distance within
a selected radius. As the choice of radius affects
the result, two radii were used: 250 m and 1 000 m
(Figures 4.2.3 and 4.2.4).
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Figure 4.2.3. The landscape permeability of land areas in the Helsinki-Uusimaa Region. The analysis is based on impe-
dance values given for the land cover within a radius of 250 meters.

Figure 4.2.4. The landscape permeability of land areas in the Helsinki-Uusimaa Region. The analysis is based on impe-
dance values given for the land cover within a radius of 1000 meters.
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4.2.3

Mapping the demand for ecosystem
services using Public Participatory GIS

After assessing the potential supply of ES, the de-
mand was also assessed. Spatial analyses of the
demand within the region were not feasible for
all ecosystem services, because the service flows
from service providing units (e.g. a forest patch)
to the actual beneficiaries may be very complicated
and largely determined by factors other than the
location of the population. Therefore, the spatial
analyses focused solely on the demand for cultur-
al ecosystem services. Cultural ecosystem services
are immaterial and experiential, and their bene-
fits are not in fact restricted to a single location
— the beneficiaries can take the health benefits of
recreation, or the pleasant experience of admiring
scenic beauty, for example, with them. However,
these immaterial services need to be consumed at
a distinct location — the recreational activities and
admiring impressive scenery require a physical
setting.

An online Public Participatory GIS (PPGIS) sur-
vey was carried out to examine the region’s inhab-
itants’ perceptions of cultural ecosystem services.
The survey was titled “The meanings of nature for the
people of Uusimaa”. It was open for eight weeks, and
targeted at all residents of Uusimaa, regardless of

their background. The respondents were asked to
pinpoint targets on a map for the following themes:
* Good places or routes for recreation
* Good places to learn from nature
* Very scenic places
* Good vantage points
* Places where history and cultural heritage
combine in a way that adds to the value of
the place
¢ Regionally symbolic places
* Places with a unique identity that people at-
tach meanings to and where they can feel at-
tached to their environment (sense of place)
* Relaxing/revivifying places
¢ Places where people can experience holiness
* Places with intrinsic value, to be preserved
for future generations.

These themes cover the whole variety of cultural
ecosystem services. The respondents were allowed
to mark places that are not necessarily pristine na-
ture, but nature did have to be present in these
places and affect their experience. In fact, in ad-
dition to the actual demand, these markings also
represent the actual supply of cultural ecosystem
services — the respondents marked locations where
they already have consumed these ecosystem ser-
vices. Altogether 5,043 point markers were marked
by a total of 555 respondents (Figure 4.2.5).

Figure 4.2.5. The places marked by the respondents of the PPGIS survey “The meanings of nature for the people of
Uusimaa”, displayed on top of GreenFrame analysis of cultural ecosystem services supply potential. 5,043 point markers

were placed, covering all cultural ecosystem services.



The sample of the respondents was not fully rep-
resentative of the demography of the region, but
the survey results can be used as a source of sup-
plementary information in collaborative land use
planning. The clusters of point markers constitute
hot spots — locations to which many respondents
attached several different meanings (Figure 4.2.6).
A regional plan is a relevant planning instrument
for cultural ES, as many recreational areas, cultur-
al heritage landscapes and aesthetically valuable
sites, for example, have regional importance and
these themes are already covered separately in
valid regional plans.

4.2.4

Mapping the demand for ecosystem
services using accessibility analysis

In addition to the PPGIS survey, another approach
was also taken in order to analyze the potential
demand for cultural ecosystem services — the cal-
culation of the number of residents that can ac-
cess each location in the region in a given time via
the transport network. As population data, a 250
meter grid was used, containing the population
of each grid cell (© SYKE/YKR). The estimates of
the travel time between pairs of population grid
cells were calculated using road network data (STK
2013 / © ESRI Finland, Finnish Transport Agency
/ Digiroad 2013). The estimates of travel time for
each road segment take into account different road
types and the slowing effect of traffic in city centers
(Figure 4.2.7).

PPGIS survey on Cultural ES,
point markers per
250 m grid square

-2
I ;-4
B0
[ EIREL

Cultural ecosystem services
supply potential in
Helsinki-Uusimaa region

High

1] 5 10Km w~

Corine Land Cover 2006 ® SYKE. EEA

Figure 4.2.6. The point markers of the PPGIS survey aggregated in 250 m grid cells. Red cells indicate hot spots of
cultural ecosystem services identified by the respondents. The variation of cultural ecosystem services supply potential is

displayed in the background.
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Figure 4.2.7. The population within 10 minutes travel time via the road network in Helsinki-Uusimaa region.
The estimate is based on population data (SYKE/YKR) and road network data (STK 2013 / © ESRI Finland,
Finnish Transport Agency / Digiroad 2013).

4.2.5

Relating the supply and the
demand of ecosystem services

Although different areas may be equally good
in terms of accessibility, their attractiveness and
capability for supplying different ES may vary.
Therefore, it is useful to compare the estimates of
the potential demand together with the supply po-
tential of cultural ES in each grid cell of the region
(Figure 4.2.8). This allows, inter alia, the recogni-
tion of locations where high demand for ES meets
high supply, or on the other hand, low supply of
ES, for example. In the context of land use plan-
ning, it is valuable to identify both types of areas.
Despite the densified urban structure and the trend
towards the expansion of urban areas, there are still
areas with high ES supply potential in the core of
the capital region. These areas are subject to high
demand because of their central location and good
accessibility not just by road but also by public
transport.

It must be kept in mind that these accessibility
estimates represent the potential demand for the
cultural ES based on the population density and
accessibility of different areas — not the actual vis-

its. Some locations, such as national parks, draw
visitors from much larger areas than just their sur-
roundings. When available, data on the admissions
to national parks and the use of other recreational
areas are useful in assessing their actual demand.
However, as it is not possible to monitor the use of
all areas providing cultural ES, mapping the po-
tential demand is necessary when assessing the
whole region.

4.2.6

Impacts of expected population
growth on green infrastructure in
the Helsinki-Uusimaa Region

A growing population, changes in urban structure,
climate change, and diminishing natural resources,
to name but a few, challenge the future develop-
ment of the Helsinki-Uusimaa Region and have
an impact on the ecosystem service provision po-
tential. Drivers affecting ecosystem services may
influence nature’s capability to provide food, ma-
terials, and energy, processes regulating the state
of the environment, as well as opportunities for
and quality of nature-based recreation and other
experiential benefits provided by nature.
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Figure 4.2.8. Cultural ecosystem service supply potential in relation to the potential demand.

Constantly increasing population and land
use change could be named as the top drivers of
change in the Helsinki-Uusimaa Region. The Hel-
sinki Metropolitan Area is one of the fastest grow-
ing urban regions in the whole of Europe, which
causes many indirect impacts on the ecosystems by
spreading built-up areas and increasing the use of
natural resources for building, livelihoods, energy
consumption, and recreation. To prevent further
urban sprawl and to mitigate climate change by in-
creasing the eco-efficiency of cities, densification of
urban structure is encouraged. This has a twofold
impact on the green infrastructure: areas providing
ecosystem services diminish and the number of
potential users grows. Paradoxically, prospects for
using nature-based solutions for climate change
adaptation deteriorate.

To visualize the impacts of population growth
on green infrastructure and thus on the ecosystem
service provision potential, we carried out spatial
analyses. The current situation and the anticipat-
ed future change in the population pressure were
assessed by calculating the number of people resid-
ing in the immediate surroundings of the key areas
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of the regional green infrastructure. In addition to
the current distribution of population, a scenario of
the situation in 2035 was also examined, based on
the 2035 population scenario data from the Uusi-
maa Regional Council which predicts a growth of
300,000 new inhabitants and 132,000 new jobs com-
pared to 2006 (Figure 4.2.9). The possible land use
conversions that might change the distribution of
the regional green infrastructure are not taken into
account because the outline of the new regional
land use plan is still in progress. It is possible that
some valuable green infrastructure areas will de-
crease in size or even be lost due to expansion of
urban areas, which would result in even greater
demand for the ecosystem services provided by the
remaining areas of green infrastructure.

The visualized population pressure on the key
areas of the green infrastructure aroused interest
and lively discussion when presented to the ex-
pert group on green infrastructure supporting the
regional land use planning process. These kinds
of maps illustrate clearly the need to take good
care of green and blue infrastructure areas both
in planning and management, if we are to sustain
the flow of benefits they provide for communities.



Figure 4.2.9. Current situation (2012, top), future scenario (2035, center), and the anticipated change (2012-2035,
bottom) of the immediate population pressure on the key areas of regional green infrastructure (Population data source:
Uusimaa Regional Council).
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Social significance and economic value of
ecosystem services in Finland

5.1

Approaches for assessing the
social significance and economic
value of ecosystem services

Janne Artell

Decision-making processes always involve value
judgments, whether made at the level of an indi-
vidual, industry or the whole society. In the case
of ecosystem services (ES) in particular, the rec-
ognition and quantification of the values of these
services is important. The social significance of ES
is often underestimated as little direct information
of their values is conveyed to decision-making
processes. Direct voting on decisions that affect
ES would provide immediate and accurate signals
of social significance, but, in most cases, such direct
approaches are infeasible due to the related costs
and time constraints. Even if ES were traded in the
markets, prices would not fully indicate their social
significance, as markets may omit ES attributes and
market prices may be distorted through interven-
ing taxation, subsidies and other regulation. Thus,
other measures of social significance and economic
value are required to support decision-making.
How can understanding ES values then help
decision makers in practice? One answer is envi-
ronmental cost-benefit analysis — a commensurate
comparison between the benefits and costs of a
project. Being commensurate means that costs and
benefits are both expressed using the same meas-
ure, i.e. money. In addition to enabling compari-
sons, estimated values can be used to set prices for
the use of ES. These prices may be, for example, ad-
mission prices to natural parks and fishing license
fees, taxes on polluting activities, or subsidies to
actions promoting ES provision. Furthermore, the
decision maker may benefit from understanding
the underlying factors of values. For example,
forest recreation values can differ between com-
mercial and natural forests, and they can cater to
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different audiences. Finally, valuation provides a
good way to incorporate the larger public voice
into decision-making.

This section focuses mainly on the monetary (i.e.
economic) valuation of ES. More information on
qualitative and quantitative valuation mapping
approaches can be found in Section 4.

Valuation methods fall into
two main categories

There are a number of methods used to estimate
ES values held by the public. A common factor is
that they estimate the demand for the ES valued,
and thus the change in welfare from changes in the
provision or quality of the ES. Economic valuation
methods can be used to estimate the monetary val-
ue of ES. The most popular methods of non-market
valuation estimating benefits can be divided into
two main categories — revealed preference methods
(RP) and stated preference methods (SP) (Barton
et al. 2012). In addition to these, there are methods
that rely on market prices or cost information to
produce value estimates.

Values through revealed preferences

Revealed preference methods use actual consump-
tion decisions of consumers in markets that are
closely connected to the demand for the ES under
assessment (Flores 2003). In some cases markets
with price information for the ES already exist, e.g.
fishing license prices for a particular area. In these
cases the value of the ES is represented by the gains
by both fishermen and the supplier of permits that
can be estimated by market analysis of fishing li-
censes (King et al. 2000).

In cases where market prices do not exist, con-
nections between the ES and markets of closely
related goods can be used for valuation. For exam-
ple, to enjoy recreation in nature one must travel to
a recreational site. Travelling presents the market



with real prices in the form of travel costs. The
travel cost method (TC) can be used to estimate
use values for a single site or multiple sites over
a period of time by estimating a demand function
and consequentially the value of recreational trips
(e.g. Vesterinen et al. 2010). In the case of multiple
sites, the method also allows for comparison of
whether site-specific demand is dependent on the
quality of the ES, thus providing benefit estimates
for improved ES quality. Another example of using
market information is found in property markets,
where nearby ES may influence property selling or
rental prices. The hedonic property pricing method
(HP) assumes property prices are established based
on bundles of attributes (e.g. number of rooms,
size of the lot, location, and status of the ES in the
neighborhood) that, while not priced separately,
have statistically discernible effects on prices (e.g.
Artell 2014). The strength of the RP methods is that
they are tied to real behavior. Real behavior data
does not, however, allow for the valuation of cas-
es which have not already been realized. Further-
more, as the RP methods cannot assess non-use
related values, the estimates capture only a part of
the total economic value.

Values through elicited preferences
in hypothetical markets

Stated preference methods, on the other hand,
use hypothetical, but realistic scenarios of ES de-
velopment to elicit information directly from the
public in the form of surveys. Survey respondents
are presented with detailed descriptions of possi-
ble changes in the provision or quality of the ES
being valued, and then are asked directly about
their willingness to pay (WTP) for that change to
occur. Two main approaches for asking such ques-
tions are the contingent valuation method (CV)
and the choice experiment method (CE). In the con-
tingent valuation method the survey respondents
are presented clearly defined scenarios (including
information on the extent and time scale of the
change) of the ES change and subsequently asked
how much they would at most be willing to pay
(considering their budgetary constraints) for that
change (e.g. Ahtiainen et al. 2014). The CE, on the
other hand, originates from market good studies,
separating the change in the ES into one or more
attributes and quality levels (e.g. Kosenius 2013).
The respondent is then presented with multiple
sets of different alternatives that include different
combinations of levels for each ES attribute and
some monetary payment. When choosing the best
alternative from the choice sets, the respondents
subtly reveal their preferences for the different ES

attributes and their levels in monetary terms too.
Thus in general, the CE makes it possible to sep-
arate ES values by relevant attributes and quality
levels. In comparison, the CV studies are simpler
to analyze, but are most suited to cases where there
are a limited number of clearly defined scenarios to
value. What the CE loses in more time-consuming
analysis it gains in its ability to estimate the relative
importance of different ES or their attributes.

Cross-over methods on actual and
hypothetical market behavior

There are also methods that combine RP and SP
approaches, of which the contingent behavior
method (CB) is the most prominent example. The
contingent behavior method can join, for example,
TC and CV methods so that in a survey people are
asked about their current travel frequencies and
costs to a site but also their likely travel frequencies
to that same site after the ES has changed accord-
ing to a set scenario (e.g. Whitehead et al. 2000,
Whitehead 2005). Such methodological cross-overs
offer the possibility of estimated ES values being
anchored to real behavioral patterns, and at the
same time allowing for the valuation of changes
in ES provision and quality.

Production function and cost-
based valuation approaches

There are also methods that rely on market pric-
es to value ES. The reliance on prices alone does
not fully represent human preferences and may
thus produce a conservative or otherwise biased
estimate of values (Barton et al. 2012). The produc-
tion function is used to value ES that are provid-
ing inputs for production processes. In essence, the
method has two parts, where first the extent of the
ES impact on production (e.g. water for agricultur-
al production) is identified. Then the value of the
change in the provision of the ES can be estimated
through its effect to the output produced (Barton
et al. 2012). Furthermore, it is possible to assess
ES value through surrogate costs, be it through
costs of replacing or renewing the ES, protection
or substitute costs or avoidance costs in the case of
environmental hazards (King et al. 2000, Barton et
al. 2012). An example of a replacement cost-based
value of natural migratory fish cycle in rivers can
be estimated through restocking costs and lost rev-
enue for power firms due to fishway construction
and upkeep. This case is clearly dependent on the
market prices for stocked fish and electricity prices,
without a direct link to human preferences and
thus the actual demand of the valued ES.
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Categorizing preference eliciting
valuation methods

Figure 5.1.1 categorizes the methods that can be
used to measure consumer preferences through da-
ta collection methods, through direct contact with
people whose values are being elicited, or indirect-
ly observing their behavior through statistics and
the types of market data used in the methods. In
the top left corner of Figure 5.1.1 is public voting,
which is a direct elicitation of public opinion in a
real-world context. The RP methods (TC and HP)
fall into the category of indirectly observing real
market behavior, while the SP methods (CV, CE
and CB) use direct elicitation of values in hypo-
thetical markets. Indirect observation of behavior
in hypothetical markets is not possible unless, for
example the results of a prior study eliciting be-
havior in hypothetical markets can be verified later
(ex-post) with real-world behavioral data.

Indirect
observations

Direct
elicitation

Real
market
behavior

Public vote

Hypothetical cB
market with ex-post
behavior assessment

Figure 5.1.1. Preference-eliciting valuation methods clas-
sified by observation methods and behavior studied.
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Using existing studies from
valuation repositories

There are often pressures to produce ES values in
a short time. This increases the demand for meth-
ods that use existing primary valuation studies to
estimate ES values in other contexts. There are a
number of methods — value and function transfers
and meta-analysis (Rosenberger & Loomis 2003,
Barton et al. 2012) — for benefits transfer, where the
accuracy of the methods is crucially dependent on
the similarity of cases under comparison. The mag-
nitudes of errors in transferring values between
similar studies have ranged from errors of a few
per cent to large, even 300% errors in estimates
(Barton et al. 2012). To ease benefits transfer, and
help in validating and comparing valuation study
results, there are repositories collecting summary
data from ES valuation studies across the globe.
The largest of these is the Environmental Valua-
tion Reference Inventory (www.evri.ca) originally
developed by Environment Canada, and now also
in use in United States, Mexico, France, Great Brit-
ain, New Zealand and Australia. The inventory
holds information from over 4,000 valuation stud-
ies, classifying and reviewing each entry with a
common structure to ease comparison and value
transfers. The inventory holds 41 valuation studies
undertaken in Finland up to 2008°. After the year
2008, a number of new valuation studies have been
published in both peer reviewed publications and
grey literature. While we have identified a number
of recent valuation studies in this report, there is
no definitive knowledge of the number of Finnish
studies published since 2008, or, more importantly,
there are no full records of the results of these stud-
ies held in a repository to help decision makers®.
As the number of valuation studies increases over
time, it will be important to maintain the knowl-
edge of these studies, be it in a national or an in-
ternational repository.

®> These were entered to the inventory as a part of a one-time
funding from the Nordic Council of Ministers to develop a
Nordic Environmental Valuation Database (NEVD). The NEVD
database has not been updated since. Some Finnish valuation
studies have been entered to EVRI later.

¢ See Kosenius et al. (2013) for a list of recent valuation studies
for Finnish ecosystem services.


http://www.evri.ca

5.2

The weight of the most
important provisioning services
in the national economy

Paula Horne

Land use usually takes place either to construct
infrastructure — roads, residential areas, airports,
among others — or to produce some provisioning
ecosystem services more efficiently. The main ma-
terial constituents for basic human well-being —
shelter, energy, food — were traditionally provided
by ecosystem services, and in many cultures they
still are, not least in Finland. In order to provide
these provisioning ecosystem services more inten-
sively and economically, land use changes have
taken place, which have altered the landscape and
the combination of joint production of ecosystem
services. The prevalence of land use changes e.g.
in forests, has varied depending on the era. The
change has typically been to turn forest to arable
land or arable land to forest (e.g. Saastamoinen
et al. 2013). A forest ecosystem in its natural state
provides game, berries, mushrooms and extrac-
tive goods such as wild honey for nutrition. With
a growing human population these did not suf-
fice for long. Forests were turned into fields and
grazing land to multiply the production of food,
and similarly, commercial forests are managed to
produce timber and energy wood more intensively.
Additionally, marshlands have been drained for
forestry land.

When we consider the importance of provision-
ing services in the national economy, we should
not only look at their value when extracted from
the ecosystem. The intensified production of pro-
visioning ecosystem services typically first serves
the purpose of fulfilling the basic needs of human
well-being. After that they provide the potential
for trading in order to gain some other required
goods or services. The provisioning ecosystem
services — as well as other ecosystem services —
serve many aspects of human well-being directly,
but to keep abreast of them society requires other,
man-made services such as health care, educa-
tion and entertainment, or value added products
such as means of transportation, newspapers and
pacemakers. The processing of provisioning eco-
system services creates upstream industry which
produces value-added products suitable for trad-
ing and export.

Economically, the most important provisioning
ecosystem services are agricultural produce, tim-
ber, fish and game, other extractive forest products,
and water. Their value-added summed up to less
than three per cent of the total gross domestic prod-
uct in 2013. Their share of GDP has been dimin-
ishing as other industries — especially the service
sector — are growing.

The weight of provisioning ecosystem services
lies not only in their direct value. The whole value
chain linked to provisioning ecosystem services
should be looked at. Together with the upstream
industry their share increases to over ten per cent
of GDP. For example, in the 2000s the forest sector
provided €6-10 billion to the national economy,
about 4-8% of the total. Forestry and forest based
industries employ about three per cent of annual
working units. A major part of the forest industry
products are exported to foreign countries, which
improves Finland’s trade balance. The forest in-
dustry provides about 20% of Finland’s export
earnings (Metla 2013c). The tax revenues accruing
from the sector to the state economy are needed
to cover welfare services such as health care and
education spending.

On the top of that, the upstream industry has
brought about indirect effects in the whole value
chain. Many industries have started to investigate
the role of ecosystem services in their value chain
and there is on-going research on the topic (e.g.
Shantiko et al. 2013).

National TEEB projects have attempted to cap-
ture the value of ecosystem services for economies
(Brouwer et al. 2013). Valuation of non-market eco-
system services poses a challenge that has been
partly faced by different valuation methods (e.g.
Kosenius el al. 2014). However even the impor-
tance of provisioning ecosystem services has not
yet been fully covered. There are efforts to improve
the accounting of natural capital in the national
economy. The framework for the System of Envi-
ronmental-Economic Accounting (SEEA) was de-
veloped in 2012 by the United Nations (Autio et al.
2013). In Finland, Environmental Account Statistics
describe the interactions of natural resources and
human activities, such as economy-wide material
flows or public sector environmental protection
expenditure, however they do not cover all provi-
sioning, let alone all ecosystem services (Statistics
Finland 2014) (for more on natural capital account-
ing, see Section 7.2).
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5.3

Case:Value of recreational
services provided by
ecosystems in Finland

Tuija Lankia

5.3.1
Valuing recreational ecosystem services

Valuation of recreation as an ecosystem service is
complicated in the sense that recreation in natural
areas also requires conventional goods and servic-
es in addition to the services provided by ecosys-
tems. In the Millennium Ecosystem Assessment
(2005), recreation is considered as an ecosystem
service, but some authors (e.g. Boyd & Banzhaf
2007, Fisher et al. 2009) understand recreation as
a benefit produced using ecosystem services as in-
puts. This definition recognizes that ecosystems
provide the surroundings and aesthetic landscape
for recreation, but often conventional goods and
services such as park facilities, accommodation and
equipment are also needed to facilitate the recre-
ation experience. Consequently, the whole value
of recreation should not be assigned to ecosystem
services, but the contribution of ecosystem services
to the economic value of recreational use of the
environment should be identified (Bateman et al.
2011). However, the share of the economic value
accounted for by the ecosystem services may not be
easily identifiable and the focus of studies has been
on the value of recreational visits as a whole includ-
ing both ecosystem services and other facilities.
The economic impacts of nature tourism can be
evaluated based on the consumption expenditure
of tourists, tourism revenues and the employment
impact of tourism. In Finland, a tourism satellite
account statistical system recommended by the Eu-
ropean Union is employed to describe the econom-
ic impacts. In 2012, a total of €13 billion was spent
on tourism in Finland, and tourism composed
2.7% of the gross domestic product (Ministry of
Employment and the Economy 2014). Although
nature tourism has been estimated as making up
a quarter of tourism’s value added (Parviainen &
Vaéstild 2011), it is very difficult to isolate the con-
tribution of ecosystem services to the economic im-
pacts of tourism. Furthermore, actual expenditure,
revenues and gross domestic product do not reveal
the economic value of outdoor recreation in Fin-
land, where recreational services are characterized
by common right of access to land and waterways,
no matter who owns the land (Ministry of the Envi-
ronment 2013b). Therefore, recreation has no mar-
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ket price that could be used to estimate its value,
but economic valuation methods for non-market
goods are needed. Both revealed and stated pref-
erences methods can be used, but most commonly
recreational benefits are assessed with the travel
cost method which reveals the value of recreation-
al services by examining how much individuals
are prepared to pay to travel to enjoy recreational
services provided by ecosystems. Studies focusing
on the value of recreational use of ecosystems in
Finland are listed in Appendix 5.

532
Recreational use of natural areas in Finland

Information on the recreational use of natural areas
in Finland has been collected extensively in two na-
tional outdoor recreation inventories (LVVI), con-
ducted in 1998-2000 and 2009-2010 by the Finnish
Forest Research Institute (Metla). According to the
latest study LVVI2, almost every Finn (96%) partic-
ipates in outdoor recreation annually (Sievinen &
Neuvonen 2011). On average, a Finn participates in
close-to-home outdoor recreation 156 times a year.
Almost half (42%) of Finnish outdoor recreationists
make outings more than three times a week and
approximately one third (31%) exercise outdoors
on a daily basis. Walking and jogging are the most
popular outdoor recreational activities, followed
by walking a dog, being outdoors with children,
cycling and skiing.

Almost half (46%) of the outdoor recreational vis-
its takes place within walking distance from home,
which emphasizes the importance of recreational
services in the vicinity of residential areas. Approxi-
mately two thirds of the visits are to municipal areas,
9% in holiday cottages and 6% in state owned areas.
The majority (90%) of the outdoor recreational visits
are made to forest areas and routes, a third to areas
with water systems and a fifth to both agricultural
areas and natural areas with fells or high hills. Parks
are essential to people living in urban areas, as about
half of the outdoor recreation visits in municipalities
with 25,000-99,999 inhabitants and about 60% in
towns with over 100,000 inhabitants take place in
areas with grass and plants.

National parks and holiday cottages and their
surroundings are popular destinations for nature
trips including overnight stays. Of the Finnish pop-
ulation, 43% makes at least one nature trip a year.
On average, Finns make 8 nature trips per year. A
third of nature trips are to holiday cottages and
a fifth to state owned areas. The rest of the trips
are made to privately owned areas and municipal
lands. The majority of the nature trips are to North-
ern Finland, and to the central and eastern parts of



the country, where holiday cottages are concentrat-
ed. The most common outdoor recreation activities
during nature trips are spending time at a holiday
cottage (15% of all nature trips), cross-country ski-
ing (10%), hiking (9%), fishing (6%), boating (5%)
and down-hill skiing (5%).

Foreign tourists also utilize recreational ecosys-
tem services in Finland. According to Border inter-
view survey 2008 (Statistics Finland 2009), a third
of all foreign tourists, and 97% of those who visited
Lapland, participate in nature activities.

5.3.3

Estimates of the economic value of
recreational ecosystem services

Lankia et al. (2015) utilized the second national out-
door recreation demand inventory (LVVI2) to esti-
mate the value of recreational services and the sub-
sequent spatial distribution in Finland. The travel
cost method was applied for the valuation of the
visits, which was done separately for each region
and three different area types: 1) areas used for
recreation based on everyman’s right, regardless of
who owns the lands, 2) state-owned recreation and
nature conservation areas such as national parks,
and 3) holiday cottages and their surroundings.

The economic value of a close-to-home recrea-
tion visit to areas used based on everyman’s rights
and to state owned recreational areas was estimat-
ed to vary between €2 and €7. The value of a close-
to-home recreation visit to a holiday cottage was
found to be considerable higher, €5-97. The large
difference is probably caused by a longer average
distance from home to a holiday cottage than to
other outdoor recreation opportunities near to a
person’s primary residence.

In previous studies, Huhtala & Pouta (2008) used
the first national outdoor recreation survey carried
out in 1997-2000 (LVVI1) to examine the benefits of
recreational opportunities in stated-owned national
parks and hiking areas. They evaluated the respond-
ents’ willingness to pay (WTP) for the same range
of recreation services as is currently provided by the
government free of charge to be on average FIM 128
(€19) per year, and the median WTP was FIM 62 (€8)
per year. By dividing the estimates by the average
number of visits for the users (7.08), the mean will-
ingness to pay per visit becomes €3 and median €1.
Ovaskainen et al. (2012) estimated the value of a
trip to the Teijo hiking area to vary between €23 and
€59 depending on the travel cost variable. In 2001,
Tyrvéinen (2001) estimated the recreational value of
urban forest areas in Salo to be approximately €5-13
and in Joensuu €7-9 per person per month.

According to Lankia et al. (2015), the value of
a nature trip including an overnight stay to state
owned nature conservation areas and areas used
based on everyman’s right, ranges between €29
and €105. The value of a trip to a holiday cottage
varied between regions, from €105 to €252. In a
previous study, Huhtala & Lankia (2012) estimated
the value of a holiday cottage trip to be €100-200.

In addition to the per trip values, Lankia et al.
(2015) also estimated aggregate values of both close-
to-home recreational and nature trips in Finland. The
aggregate values were calculated by multiplying the
estimated per trip values by the total number of trips
obtained from the LVVI2-data. The aggregate annual
value of close-to-home recreation was estimated to
be €2.6 billion and of nature trips €0.3 billion. Fig-
ures 5.3.1 and 5.3.2 illustrate the distribution of the
aggregate values among different regions in Finland.

The aggregate value of close-to-home recreation
(Figure 5.3.1) follows the population distribution,
the value being highest in the most populated re-
gion, Uusimaa.

The aggregate value of nature trips (Figure 5.3.2)
follows the number of trips, the value being high-
est in Lapland, where the unique nature and tour-
ism centers attract visitors. In addition to this, the
importance of the Lake District in the central and
eastern parts of country shows in the map.

Value of close-to-home visits
per region per year and
share of the value to different
destination types

Total value, million euros
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Figure 5.3.1. Value of close-to-home recreation in Fin-
land (Lankia et al. 2015).
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Figure 5.3.2. Value of nature trips in Finland (Lankia et
al. 2015).
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Effect of different ecosystem
characteristics on recreational value

To determine the welfare effects of various man-
agement policies influencing outdoor recreational
opportunities, studies on the relationship between
the characteristics of ecosystems and the value of
recreation services are needed. In a study by Lankia
et al. (2015) correlation analysis was used to ex-
amine the importance of the regional population,
the number of visits and trips, and the supply of
ecosystems as the drivers of regional recreational
values. The value of close-to-home recreation was
significantly correlated only with the population
and the number of holiday cottages. As for nature
trips, the aggregate value correlated most strongly
with the total number of trips to a region. It also
correlated with a trip’s value, presence of other
natural land areas like fells, and the share of state
owned recreation and nature conservation areas.
However, since the spatial scale was coarse, it did
not allow closer examination of the relationship
between different ecosystem characteristics and the
value of recreational services.
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Most commonly the effects of different ecosys-
tem and landscape characteristics on the recrea-
tional value of ecosystems in Finland have been
studied with choice experiments. According to
studies related to forest ecosystem characteristics
and recreational benefits, Finnish recreationists ap-
preciate rich biodiversity and landscapes without
remarkable visible traces of intensive forestry, such
as clear cuts. Hence, the value of recreational ser-
vices could be increased by improving biodiversity
and managing recreational areas (Tyrvdinen et al.
2013, Juutinen et al. 2011, Lankia et al. 2014, Horne
etal. 2005.) According to Tyrvdinen et al. (2013) vis-
itors to Ruka-Kuusamo were willing to pay €12.27
more per one week visit for an improvement in
landscape quality so that there would be no visible
traces of intensive forestry operations on the sides
of routes, and €10.82 more for a slight improvement
in the landscape quality so that traces of intensive
forestry operations are visible on 10% of the side of
routes. In a study on citizens” willingness to con-
tribute to the management of recreational quality
on private lands (Lankia et al. 2014) 66.5% of the
respondents found forest clear-cuts undesirable,
however, only 9% of them were willing to pay for
postponing the clear-cuts.

The visitors to the Ruka-Kuusamo area would
claim a compensation of €36.83 per a one week stay
for a decrease in biodiversity resulting in 10% of spe-
cies in the area becoming extinct. Furthermore, at
Oulanka national park visitors would claim a com-
pensation of €12.20 per visit for biodiversity loss
resulting in 15 species becoming extinct in the park
(Juutinen et al. 2011). Furthermore, they were will-
ing to pay €6.73 per visit for a 10% increase in pop-
ulation of endangered species in the park. However,
Lankia et al. (2014) reported that Finnish outdoor
recreationists found removing dead wood and de-
cayed wood, which are crucial for forest biodiversity
(Siitonen 2001), almost equally often desirable as
undesirable, indicating heterogeneous preferences
for biodiversity and recreation among Finns.

With regard to agricultural lands, Pouta &
Ovaskainen (2006) studied how agricultural land
affects outdoor recreational activity and value
in Finland, and Grammatikopoulou et al. (2012)
Finns” preferences for agricultural landscape
improvements in Southern Finland. Pouta and
Ovaskainen (2006) found that people in Finland
have a lower preference for agricultural areas as
recreational environments in comparison to other
ecosystems. Respectively, the value of a nature trip
including overnight stay was found to be some-
what lower (€51) than the value of a trip to other



kind of destinations (€57). The presence of agri-
cultural land had only a minor effect on the value
of a close-to-home recreation trip. According to
Grammatikopoulou et al. (2012), Finns appreciate
most agricultural lands with grazing animals and
renovated production buildings, and were will-
ing to pay on average €82.52 per person per year
for the presence of grazing cattle and horses, and
€35.78 for renovated production buildings in an
agricultural area.

In addition to changes in value per visit, the
frequency of outdoor recreation influences the ag-
gregate benefits of recreational services. For ex-
ample, climate change will probably affect cross
country-skiing activities in Southern Finland as
snow cover will become less probable and the win-
ter season shorter in the future (Ruosteenoja et al.
2005). Pouta et al. (2009) found that climate change
will decrease the participation rate in skiing from
the current 40% by 36% in the long term and the
average skiing days per skier from the current 18
days by 39%. The effect was found to be strongest
for participation of older women living in urban
areas and people with lower economic status. Par-
ticipation rates and days spent partaking in other
snow-based recreation activities like downhill ski-
ing and snowmobiling are also expected to decline
due to climate change (Sievénen et al. 2005).

However, according to IPCC (2014), the over-
all economic impact of climate change on outdoor
recreation will probably be limited, because people
tend to change their recreational activities rather
than the amount of time and money spent on recre-
ation. Thus, people will, for example, compensate
for the reduced skiing with outdoor recreation ac-
tivities better suited to changed climate conditions.
The economic impact on tourism may be more con-
siderable, as tourists might adapt to the climate
change by changing also their trip destination, with
climate and weather being important determinants
for their choice. It has been hypothesized that in
Europe climate change could shift the emphasis of
tourism from the southern locations towards more
northern areas (Amelung et al. 2007, Hamilton &
Tol 2007). However, it may also be the case that the
total number of international tourists would fall,
as tourists from the northwestern Europe would
prefer to spend the holiday in their home country
(Hamilton & Tol 2007).

54

Case:Value of surface waters
and groundwater in Finland

Heini Ahtiainen

Both marine and freshwater habitats provide a
wide range of ecosystem services that affect human
well-being. Provisioning services include water for
direct use (e.g. irrigation and drinking water), pow-
er generation (e.g. hydropower), fish and shellfish
stocks (food), and other plant and animal-based
materials. Examples of regulating services are cli-
mate regulation, waste disposal and dilution, and
flood and storm protection. Supporting services of
surface waters include resilience, nutrient cycling,
biogeochemical cycling, wild species diversity and
habitats, and genetic diversity. Water ecosystems
also provide many cultural ecosystem services,
including tourism and recreational opportunities,
aesthetic properties and landscapes, inspiration,
cultural heritage, mental and physical health ben-
efits, existence values of plants, animals and hab-
itats, and education and research opportunities.

The state of water ecosystems affects the provi-
sion of many ecosystem services and, in turn, the
benefits people obtain from them. For example, al-
gal blooms caused by eutrophication may hinder or
even prevent the recreational use of a water body.

The value of some provisioning ecosystem servic-
es can be inferred from market behavior and prices.
For example, the volume and value of the provision
of fish and shellfish for consumption can be based
on catch landings and market prices. The price of
tap water can be used as a proxy for the value of
water for direct use, and energy prices can be used
as a proxy for the value of energy production. This
section focuses in particular on cultural ecosystem
services, which are difficult to value as their val-
ue cannot be seen in markets or prices. Therefore,
revealed and stated preference valuation methods
have been used to estimate their value.

In Finland, marine and freshwater ecosystems
have been one of the focus areas of environmental
valuation (see Appendix 6). There are several stud-
ies of water-related cultural ecosystem services, in-
cluding water recreation, aesthetic values and non-
use (existence) values. The main emphasis has been
on valuing changes in the eutrophication status of
waters, and water recreation. In addition to these,
water restoration and management, water quality
in general, the effects of oil spills and preserving
endangered species have been studied. There are
only a few studies on the value of ecosystem ser-
vices provided by groundwater.
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54.1
Water recreation and recreational fishing

The extent of water recreation in Finland has been
studied as a part of the Finnish national outdoor
recreation demand inventory (LVVI), a compre-
hensive survey measuring outdoor recreation in
Finland (Sievdnen & Neuvonen 2011). Of water
recreation activities, the study measured the par-
ticipation rates for and the frequency of swimming
(including diving and snorkeling), fishing, boating
(including canoeing), water sports (such as surfing,
water-skiing, water scootering), and being on the
beach. All water recreation activities are common
in Finland. Swimming is a one of the most popu-
lar recreational activities in Finland, as two-thirds
(70%) of the population swim in lakes, rivers and
seas. The average person goes swimming over
20 times a year. Around 44% of the population
takes part in fishing, especially angling. Almost
half (49%) of the Finnish population participates
in boating and around 2% in other water sports.
Being on the beach is among the most popular ac-
tivities, as around 65% of people spend time on
the beach viewing landscapes, having a picnic and
sunbathing.

The value of water recreation has been estimat-
ed in three studies (Lankia & Pouta 2012, Luoto
1998, Vesterinen et al. 2010). These studies, most of
them using the travel cost method, have estimated
the value of one water recreation visit or day, and
also assessed how this value would change if wa-
ter quality changed. The value estimates for water
recreation are in the range of €6-20 per visit.

Separate studies have been conducted on the
value of recreational fishing (NAO 2007, Parkki-
la 2005, Parkkila et al. 2011, Toivonen et al. 2004,
Valkeajérvi & Salo 2000). These studies have used
the travel cost and contingent valuation method,
and either estimated the value of recreational fish-
ing per trip or the value of improved fishing possi-
bilities. The estimated annual values of recreation-
al fishing are in the range of €80-180 per person,
while improved fishing conditions are valued at
€25-55 per person per year.
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5.4.2
Value of reduced eutrophication

There are several studies that have valued the
benefits of reduced eutrophication for the general
public. The eutrophication studies have all used
stated preference methods (contingent valuation
and choice experiment) to value cultural ecosystem
services, including recreational, aesthetic and exist-
ence values. The majority of the studies conducted
have focused on the marine environment (Ahtiain-
en et al. 2014, Gustafsson & Stage 2004, Kosenius
2004, Kosenius 2010), but there are also studies on
the value of improved eutrophication status in a
single lake (Ahtiainen 2008, Lehtoranta 2013, Man-
tymaa 1993). Eutrophication reduction has been
typically described in terms of algal bloom occur-
rence, water turbidity, fish species composition and
some other indicators describing the condition of
the ecosystem.

Marine studies have either included the entire
Baltic Sea (Ahtiainen et al. 2014) or focused on a
specific area in the Baltic Sea, for example the Gulf
of Finland (Kosenius 2004, Kosenius 2010) and the
sea around the Aland Islands (Gustafsson & Stage
2004). These studies have found an average annu-
al willingness to pay in the range of €25-600 per
person or household. The wide range of value esti-
mates stems from differences in study settings, the
change in eutrophication and valuation methods.

Studies focusing on a single lake have been con-
ducted for Lakes Hiidenvesi, Oulujdrvi and Vesi-
jarvi (Ahtiainen 2008, Lehtoranta 2013, Méntymaa
1993). The study populations have been residents
and cottage owners in the nearby areas. Results
of these studies suggest that the annual benefits
to the local population range from €10 to €165 per
household.



54.3
Water restoration and water quality

The benefits of stream restoration according to
the Helsinki Small Water Action Plan have been
studied using the contingent valuation method
(Lehtoranta et al. 2012). The proposed actions en-
tailed restoring the streams to close to their natu-
ral state, which would reduce flooding, increase
biodiversity and improve the aesthetic properties
and recreational opportunities. Households of the
City of Helsinki’s average willingness to pay for
the management and restoration of streams was
approximately €8-16 per year.

Artell (2014) has studied the value of improved
water quality using hedonic pricing and sales in-
formation for holiday cottage lots that have not
been built on. This approach reveals the difference
in prices of lots that have different quality. The find-
ings indicated that holiday cottage lots that have
excellent water quality were 20% more expensive
compared to lots with satisfactory water quality.
With average prices, this translates into approxi-
mately €9,000 per lot. Lots with good water quality
were, in turn, about 9% (€4500) more expensive
than lots with satisfactory quality.

5.4.4
Other studies

There is only one study focusing on the benefits
of reducing the damages from possible future oil
spills (Ahtiainen 2007). The study estimated the
benefits from improved oil spill response capacity
in the Gulf of Finland, which would reduce harm
to the ecosystem and well as the recreational use
of the coast. The estimated benefits were €28 per
person as a lump sum.

Studies focusing on endangered species are to
date rare in Finland, but there is one on the benefits
of protecting the Saimaa ringed seal (Moisseinen
1997). Both the general population and the local
population were asked their willingness to pay for
the protection of the Saimaa ringed seal in a contin-
gent valuation setting. The willingness to pay (as
a one-time payment) varied between population
groups, being €14 per household for those living
close to Lake Saimaa and €36-60 per household for
the national population.

Huhtala & Lankia (2012) have estimated the
recreational benefits from trips to second homes
(i.e. holiday cottages) using the travel cost method.
They found that the recreational value is approx-
imately €170-205 per trip, and that the presence
of algae that prevent water recreation and lack of
beach decrease the value substantially.

The value of marine ecosystem attributes, name-
ly the amount of healthy vegetation, preservation
of pristine environments and the size of fish stocks
has been studied in the Finnish-Swedish archipela-
go with the choice experiment method (Kosenius &
Ollikainen 2012). The results indicated that the val-
ues for increasing the amount of healthy vegetation
were €40-69 per person, protecting pristine areas
about €70 per person and increasing the size of fish
stocks €37-53 per person as a one-time payment.

545
Groundwater

Finland has ample resources of groundwater, as
there are around 6,000 classified groundwater ar-
eas (Kitti 2013). Groundwater is the most common
source of water for household consumption (Méen-
péd & Tolonen 2011). In addition to providing water
for direct use in municipal, agricultural and indus-
trial purposes, groundwater participates in many
ecosystem functions and thus contributes to the
provision of many ecosystem services (National Re-
search Council 1997, Murray et al. 2006, Kitti 2013).

The price of tap water can be used as a proxy for
estimating the value of groundwater for munici-
pal use. It is also possible to estimate the costs of
replacing groundwater with other water sources,
and use these costs as a measure of the value of
groundwater. These approaches provide estimates
for the total value of groundwater, and do not give
insights into the change in values of the quality or
quantity of groundwater change. For agricultural
and industrial uses, it is possible to assess the con-
tribution of ground water to the value of produc-
tion (National Research Council 1997).

There are very few valuation studies of ground-
water in Finland (see review by Kitti 2013). Based on
the costs of illness, Jadskeldinen (1997) assessed the
costs of three water-related epidemics in the 2000’s.
The costs ranged between €20,000 and €26,000 de-
pending on the extent of the epidemic and the costs
included in the assessment. There are also estimates
of the costs of cleaning and restoring groundwater
reserves (Penttinen 2001, Kivimaki et al. 2009) and
reducing the risk of groundwater contamination
(Ojajérvi et al. 2003, Holtta 2008, Salminen et al. 2010).

The only valuation study of groundwater was
conducted in Rokua esker in Northern Finland
(Koundouri et al. 2012). The purpose was to esti-
mate the benefits of different water management
attributes, including recreation and the value of
ground and surface water quantity. The value of
improved recreation possibilities was estimated at
€10-12 per household and increased water quan-
tity at €13-26 per household.
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5.5

Citizens’ evaluation of the
importance of ecosystem
services

Eija Pouta and Kaisa Hauru

The values of ecosystem services provided by
various ecosystems have not been systematically
studied in monetary terms using the whole range
of ecosystems services. For many ecosystems, the
value of provisioning services can be calculated
in monetary terms based on market prices, but
the values for regulating and cultural services in
particular are missing. As monetary measures of
values are not available, here we present the results
of studies measuring citizens’ perceptions of the
importance of various ecosystem services in three
types of ecosystems: agricultural environments,
urban forests and peatlands.

5.5.1
Agricultural ecosystems

As a part of a wider landscape study (Pouta et al.
2014), MTT studied Finnish citizens’ perceptions
of ecosystem services provided by agricultural
landscapes and their importance. The data were
collected in April 2012 by randomly sampling 3,016
individuals from the Internet panel of a private
survey company, Taloustutkimus. After a pilot sur-
vey of 100 people, 800 people completed the final
survey, which resulted in a response rate of 27%.
The data were for the most part representative of
the general population.

The survey focused on various ecosystem ser-
vices citizens may experience from agricultural
landscapes. Respondents were presented with a
typical Southern Finnish agricultural landscape
that also contained forest stripes, and asked about
the extent of ecosystem services they perceived the
landscape produces.

Respondents found food production to be the
most important ecosystem service of agricultural
landscapes (Figure 5.5.1). Cultural services were
also considered highly important. Of the cultural
services, the three most important ecosystem ser-
vices were landscape, recreation and the strength-
ening of humans’ place attachment. Ecosystems’
ability to promote local culture was also considered
significant. In addition to this, several regulating
and supporting services, such as pollination and
improving air quality, were evaluated as relevant.
The survey data also revealed the difficulty the
general public had in evaluating regulating servic-
es, as the number of “don’t know” responses was
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considerably higher for regulating services than for
cultural or provisioning services.

The perceptions of the produced ecosystem
services correlated significantly, implying that
those respondents who considered the produc-
tion of cultural services to be extensive also per-
ceived a high level of provisioning and regulat-
ing services from agricultural ecosystems. High
perceived levels of regulating and provisioning
services were strongly correlated. The respond-
ents’ perceptions of high level of ecosystem ser-
vices were positively associated with the female
gender, middle age, and living in rural areas par-
ticularly in parts of the country other than the
Helsinki-Uusimaa region.

552
Urban forests

Ecosystem services in nearby forests as perceived
by residents were studied by Hauru, Eskelinen
Yli-Pelkonen, Kuoppamaéki and Setild in the City
of Lahti, Finland. A postal survey was sent to local
residents in the Kiveri6 residential area in Febru-
ary 2013. To get the idea of important ecosystem
services in the area, the residents were also asked
what purposes they use their nearby forests for.
Residents (n = 197) recognized several benefits
both for themselves and for society in general.
Benefits mentioned were a posteriori classified into
categories.

Benefits (number of mentions) that the residents
felt their nearby forests (i.e. forests situated within
a close distance to their homes; 82 m on average)
provide for themselves were: psychological restora-
tion such as relaxation (n = 74), recreational bene-
fits such as physical exercise and dog walking (n =
52), values related to existence of nature (including
connection to nature, n = 36), aesthetic experiences
such as beauty, sounds and odors (n = 35), forest
products (n = 31), environmental regulation (n =
31), education (n = 26), positive feelings (n = 26)
and amenity values such as coziness and living
comfort (n = 13).

Benefits that the residents felt their nearby for-
ests provide for society in general were similar to
those at the personal level: recreational experiences
(n = 60), increase in aesthetic quality (n = 47), psy-
chological restoration (n = 36), environmental regu-
lation (n = 29), existence of nature, e.g. biodiversity,
birds and vegetation (n = 23), forest products (n =
22), education (n = 13) and monetary benefits such
as increased demand for the area (n = 10).

Only a few disadvantages were mentioned and
those were mostly related to human behavior, e.g.
dog feces, fear of violence and falling trees.
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Figure 5.5.1. Citizens’ evaluations of the ecosystem services produced by the agriculture landscape. The respondents were
shown a photograph of typical South Finnish agricultural landscape with forest stripes.

It was also found that residents used their near-
by forests for many purposes both in the summer
and in the winter. The most frequently mentioned
purpose of use was physical exercise (ca. 70% of the
respondents chose this alternative both in summer
and in winter). Enjoying the beauty of nature (ca.
50% mentioned this), observing nature (ca. 36%)
and different purposes related to psychological res-
toration and getting away from everyday routines
were often mentioned (ca. 40% mentioned a benefit
related to psychological restoration).

Allin all nearby forests (i.e. forests that are locat-
ed within walking distance from a person’s home)
provide many benefits to local residents, most of
which are ‘cultural’, i.e. immaterial or experiential
in nature. This means that nearby urban forests
that may not be economically or ecologically the
"highest quality” compared to e.g. rural pristine or
silvicultural forests, are highly valuable for local
residents because they offer easily accessible places
to get away from everyday stress, to experience
aesthetic pleasure, to do physical exercises, to ed-
ucate children, to get in contact with nature and
many other benefits.
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Table 5.5.1. The perceived ecosystem services from peatlands in Lieksa, North Karelia, based on Silvennoinen (2012).
Dark blue: mentioned by respondents, light blue: pointed out from the list of ecosystem services.

Main category of ES Ecosystem service Natural peatland Drained peatland

Local General Local General

Provisioning services | Berries and mushrooms

Game

Timber

Cultural services Recreation

Landscape experience

Existence values of biodiversity

Learning, teaching, research

Regulating and Climate control
maintenance services

Water fluctuation control

Habitat services

Environmentalists Production-oriented  Current use supporters

Employment and income Hf,j H V., —»—/~——~"7"77] V)
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Figure 5.5.2. Different individuals perceive the importance of ecosystem services from peatlands very differently
(Tolvanen et al. 2012).
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553
Peatlands

There are no comprehensive studies on Finnish
people’s perceptions of ecosystem services from
peatlands. Silvennoinen (2012), however, presents
results concerning two peatland areas in North Ka-
relia. The study did not aim to value the ecosystem
services in monetary terms, but allowed qualitative
assessment of their importance. In the interviews
local people (23) identified the ecosystem services
they perceive from either a natural or a drained
peatland area in Lieksa. The results also provide
people’s perceptions of the services obtained on
social level. Table 5.5.1 summarizes the results.
The natural peatland provided cultural services
in particular, such as recreation, but concerning
provisioning services, berries and mushrooms
were also important. Regulating services, identi-
fied from the list provided for respondents, related
to water fluctuation control and climate control.
Whilst the drained peatland offered mainly provi-
sioning services, it did also provide a recreational
environment.

Individuals can perceive the importance of
ecosystem services very differently. The hetero-
geneity of the importance of various ecosystems
services from peatlands is illustrated in Tolvanen
et al. (2012) (Figure 5.5.2). Their study identified
three different citizen groups. Environmentalists
emphasized hydrological regulation, maintenance
of habitats, and recreation. Production-oriented in-
dividuals perceived particularly the income from
provisioning services as important. They also con-
sidered peatlands an important energy source. The
perceptions of the third group lie between the two
other groups.

5.6

Expert opinions on the priorities
in ecosystem management

Eija Pouta, Heini Ahtiainen, Janne Artell and
Tuija Lankia

At present, scientific studies do not offer value
estimates for the various ecosystem services and
changes in their provision. One approach to obtain
information on the relative importance of various
ecosystem services or information on priorities
for ecosystem management alternatives are work-
shops eliciting expert and stakeholder opinions
(e.g. Milcu et al. 2013). Here, with information ob-
tained from an expert workshop, we aim to identify
those ecosystem services that are affected either
negatively or positively by environmental changes,
and measure the expert opinion on the strength
of the effect of the environmental changes on eco-
system services. The experts were also asked to
allocate public funds to secure ecosystem services
affected by environmental changes and thus to in-
dicate the importance of ecosystem services. The
information collected in the workshop can also be
used to identify the most important topics for fu-
ture valuation studies.

TEEB for Finland workshop of 27 experts and
stakeholders was organized on 18th March 2014.
The experts and stakeholders represented research
organizations, environmental and natural resource
administration, extension organizations, natural
resources related firms and interest groups. Before
the workshop, we identified the environmental
changes that are considered most severe at present
(Putkuri et al. 2013). These environmental changes
can also be assumed to threaten ecosystem services
and thus they are potential targets for public pol-
icies aiming to prevent loss in ecosystem servic-
es. The environmental changes that were selected
were climate change, land use changes, nutrient
leaching to surface waters (later eutrophication)
and the use of chemical and other harmful sub-
stances (later chemicalization). In the workshop,
the experts stated their perceptions of the direc-
tion and strength by which each environmental
change would affect the ecosystem services. The
presentation of the ecosystem services was based
on the CICES classification. The participants were
asked “How strongly and in which direction do
you think environmental changes will affect the
following ecosystem services in Finland within the
next 30 years?”
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Table 5.6.1. Expert allocation of 100 points to support ecosystem services undergoing environmental changes.

Environmental change — ecosystem service pairs

Average of allocated input

(scale 0-100)
Eutrophication: ability to maintain the chemical condition of waters 18
Climate change: global climate regulation 14
Land use change: maintenance of populations, habitats and gene pool protection 14
Climate change: hydrological cycles and flood protection 13
Chemicalization: ability to maintain the chemical conditions of water 12
Land use change: recreational use of nature 12
Climate change: pest and disease control 12
Eutrophication: recreational use of nature 9
Climate change: control of erosion 9

The most positive effects of environmental
changes were related to provisioning services.
Climate change in particular was considered to
have a positive impact on food, wood and fiber
and bioenergy production. Land use changes and
eutrophication were also considered to support bi-
oenergy production.

The most negative effects of environmental
changes on ecosystem services were targeted at
regulating and cultural services. Land use changes
and chemicalization were seen as decreasing the
supply of ecosystem services in general. However,
the effects of climate change were the most widely
dispersed, involving both the most negative and
the most positive estimates. Climate change was
perceived as having a negative effect especially on
hydrological cycles and flood protection, global
climate regulation, pest and disease control and
control of erosion. Land use changes were con-
sidered to have a negative effect particularly on
the recreational use of nature and maintenance of
populations, habitats and gene pool protection. Eu-
trophication of waters was perceived as decreasing
the ecosystems’ ability to maintain the chemical
condition of waters and also as reducing the pos-
sibilities for recreation in nature. Chemicalization
of the environment was professed as disturbing
the ecosystems’ ability to maintain the chemical
conditions of waters.
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The next question provided information on how
the experts would allocate public funds between
a set of ecosystem services under environmental
changes. These results can also be interpreted as
information on the relative value the experts and
stakeholders place on these services and the en-
vironmental changes affecting them. Participants
were shown the previously identified nine ecosys-
tem services that were considered to be deteriorat-
ing the most due to environmental changes. They
were asked the following question: “How should
the input to support the ecosystem services be al-
located, if you think about the welfare effects of
ecosystem services for people?” The experts were
asked to allocate 100 points to the environmental
change — ecosystems service pairs. The means of
the allocations that ranged from 0 to 100 points are
presented in Table 5.6.1.

The results showed that the experts emphasized
the importance of supporting the quality of water
ecosystems, as on average over half of the inputs
were allocated to water ecosystem services. 27% of
the total inputs were directed towards two effects
of eutrophication: the maintenance of the chemical
conditions of waters and the recreational use of na-
ture. Two other climate change effects were related
to water ecosystems, i.e. supporting the hydrolog-
ical cycles and erosion control, comprising 22% of
the total available input to support ecosystem ser-
vices. Furthermore, the effect of chemicalization on
water ecosystems ability to maintain water condi-
tions received 12% of the allocated input.



The effect of land use changes on the mainte-
nance of biodiversity and recreation received 26%
of the input to support ecosystem services overall.
Although regulating services are intermediate and
do not provide final benefits to people, they were
emphasized in the allocation. Preventing the ef-
fects of climate change on regulating services in
particular collected a high level of support. Of the
total input, 48% was allocated to regulating servic-
es controlling global climate, hydrological cycles
and floods, pests and diseases, and erosion.

Previous valuation studies have shown that
the recreation benefits of reducing eutrophication
(one-meter increase in sight depth) were valued at
around €30.6-92.4 million in Finland (Vesterinen et
al. 2010). This provides a benchmark of the magni-
tude of the benefits of reducing the harmful effects
of environmental changes. As shown in Table 5.6.1,
several other environmental threats were of great-
er importance than the eutrophication effects on
recreation in stakeholder and expert judgments.
However, a majority of these regulating ecosystem
services that were evaluated as highly important
by experts and stakeholders were intermediate ser-
vices. As intermediate services do not affect human
well-being directly, it is important to identify their
contribution to the provision of final ecosystem
services and thus benefits. Although the discus-
sions in the workshop revealed some difficulties in
stakeholders” and experts’ understanding of regu-
lating services for, the results still emphasized the
need to take regulating services into account more
rigorously in the valuation of ecosystem services.
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ECOSYSTEM SERVICES AS PART OF A GREEN ECONOMY AND SUSTAINABLE DECISION-MAKING

Ecosystem services in society and policy

6.1

Integration of ecosystem
services into decision-making

Suvi Borgstrom and Jukka Simila

Mapping, measuring and valuing ecosystem ser-
vices is important for ecosystem service govern-
ance, but the research alone doesn’t directly lead
to the increased use of this knowledge in deci-
sion-making (Primmer & Furman 2012). In order to
ensure that the available knowledge on ecosystem
services is actually taken into account, regulation
is needed. In addition to this, channels through
which decision-makers can access this knowledge
on ecosystem services need to be in place.

However, the operationalization of new scientif-
ic concepts such as ecosystem services does not al-
ways require the promulgation of new legislation.
A tremendous amount of incremental regulatory
reform can be accomplished through creative in-
terpretation of existing norms and effective utili-
zation of the implementation mechanisms under
contemporary legislation. (Ruhl 2011)

Having said this, there are also factors limiting
the possibilities for taking new knowledge into ac-
count in decision-making affecting the rights and
responsibilities of individuals. The general aim of
the legal system is to provide stability and security
regarding expectations, and thus general princi-
ples such as the principle of protecting legitimate
expectations, the requirements for precision in the
law defining the rights and obligations of individ-
uals etc. limit the possibilities for adopting new
approaches.

In some cases the strict legal norms may directly
prohibit the utilization of the new scientific knowl-
edge and concepts such as ecosystem services.
However, in most of the cases laws do not directly
authorize or ban integration of new scientific con-
cepts in decision-making. In these cases the chal-
lenge is to find those provisions that can reasonably
be interpreted in a way that provides possibilities
to implement the new concept.

In Finland there are already numerous regula-
tory instruments including direct regulations (e.g.
species and habitats protection instruments in the
Nature Conservation Act (1096/1996)), economic
instruments (e.g. the METSO-programme for for-
estry) and planning instruments (e.g. land use plan-
ning and water management plans), introduced
to steer economic and other actors in protecting
biological diversity and environment. All of these
are relevant for securing provisioning of ecosystem
services as well. However, most of these regula-
tions were not introduced with ecosystem services
in mind, and thus they may either fail to take into
account knowledge of ecosystem services or act as
actual barriers for their consideration. Thus it is
important that the present regulation models are
carefully re-evaluated. (Ruhl & Salzman 2007)

On one hand, the situation can be improved
to some extent without major legislative changes
through providing information on how ecosystem
services can be taken into consideration within the
framework of existing regulations on decision-mak-
ing. Effective implementation of existing environ-
mental regulations is also often considered impor-
tantin this regard (Mertens et al. 2012). On the other
hand, some changes to regulations may be need-
ed in order to remove barriers. Furthermore, new
instruments that integrate the value of ecosystem
services into economic system could be introduced.

Below, the aspects that are important in assess-
ing and developing regulatory frameworks for in-
tegrating ecosystem services into decision-making
are discussed. Based on these aspects remarks are
made on the current regulatory system. The aim
is not to carry out a thorough review of the very
comprehensive set of regulations that currently ap-
ply, but rather to highlight some possibilities and
limitations of the current regulatory frameworks
based on previous research (see especially Simila
et al. forthcoming, Borgstrom & Kistenkas 2014,
Borgstrom, forthcoming). In addition to this, needs
for developing the knowledge systems providing
content for decision-making will be discussed.
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6.1.1

Assessing and developing a regulatory
system for ecosystem services

As ecosystems are only partially non-rivalrous,
meaning that focusing on the production of single
service may lead to a decrease in the production of
other services, regulation is needed to manage the
potential trade-offs between ecosystem services.
Ensuring that ecosystems continue to provide nu-
merous services for the benefit of society requires
regulating those activities that drive rivalry. How
to best manage rivalry is highly dependent on the
nature of user groups (current and future genera-
tions and non-humans) and the recourse charac-
teristics such as the renewal rate of the recourse
(Frischmann 2013, Borgstrom & Kistenkas 2014).
Depending on the circumstances, in some cases
directing land use towards specific areas or regu-
latory activities to minimize the negative impacts
on ecosystems are adequate measures, but in oth-
er cases conserving areas or restoration measures
may be needed. In our opinion, any legal system
securing effectively production of ecosystem ser-
vices should include legal mechanisms for all these
functions (directing the placement of activities,
regulatory activities to minimize the negative im-
pacts on ecosystems, protecting areas and places of
special importance for ecosystem services, restora-
tion). (Similé et al. forthcoming)

What makes the task of securing the provision
of ecosystem services even more difficult is the
uncertainty caused by the nature of ecosystems
as highly complex, constantly changing systems.
As changes are natural in ecosystems, it is appar-
ent that their services cannot be secured through
eliminating changes. Instead, the focus of ecosys-
tem management should be on enhancing and
supporting ecosystem resilience. Resilience is the
capacity of a system to withstand internal and/
or external change and yet remain with the same
regime (Holling 1973, 1996). Resilient ecosystem
is capable of sustaining ecosystem functions es-
sential for production of ecosystem services. As
scientists have concluded, ecosystem resilience
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cannot be sustained by preserving single species
and specific tracks of land. Instead, the ecosystem
functions should be preserved by protecting biodi-
versity “everywhere” (Folke et al. 2004). Folke et al.
consider that, in order to conserve ecosystem resil-
ience, it is necessary to identify the major social and
economic forces that are currently driving the loss
of functional diversity, and to create incentives to
redirect those forces. In this regard reform of sub-
sidies may be needed as currently some economic
sectors, such as energy, transportation and agricul-
ture are subsidized in a manner that is harmful for
the environment (Hyyrynen 2013).

In addition, protecting ecosystem functions
requires regulatory framework that allows con-
sideration of different spatial scales, since neither
ecosystems nor the services they deliver follow ad-
ministrative or sectoral boundaries. This calls for
coordination between different instruments and
strategic planning to support single decision-mak-
ing procedures. (Borgstrom et al. forthcoming)

Further, conservation institutions that apply
adaptive governance and adaptive management
techniques have been seen as important for achiev-
ing ecosystem resilience. Adaptive governance
enhances an institution’s capability to deal flexi-
bly with new situations, thus preparing managers
for uncertainty and surprise. In order to enhance
adaptive governance, environmental laws need to
be flexible enough to allow consideration of local
conditions, experimenting and learning (Arnold
& Gunderson 2013, Camacho 2009, Cosens 2010,
Green et al. 2011, Ruhl & Salzman 2013, Ruhl 2012).
However, while some scholars have delineated the
benefits of a regulatory system with flexible norms,
and with decentralized and redundant regulatory
authority, various weaknesses have also been iden-
tified. These include the failure to address broadly
dispersed issues such as global climate change, and
potential incentives for regulatory inattention as
well as problems with legal security and enforce-
ability. Thus, regulatory flexibility and fragmenta-
tion of decision-making needs to be balanced with
adequate coordination of decision-making, robust
monitoring and feedback systems (Buzbee 2005).

The key findings of this section are summarized
in Table 6.1.1.



Table 6.1.1. The key issues to be addressed in assessing and developing regulation to secure the provisioning of ecosys-

tem services.

*  Coverage and coherence: do the regulations cover all sectors and activities affecting land use and use
of water resources and include tools for all measures needed to protect ecosystem services! Does
the regulatory system work for enhancing ecosystem functions and services in a robust manner across

all sectors?

*  Accommodating diverging interests: do the regulations allow consideration of a variety of ecosystem
services, equally balancing economic, social as well as ecological benefits?

»  Coordination between instruments: do the instruments function well together and does the regulation

provide tools for landscape level management?

»  Capacity to support adaptive management: Does the regulatory system provide mechanisms that leave
flexibility in local decision-making and require robust monitoring? Does it include adequate feedback
systems and allow for adaptation of decision-making?

6.1.2

Remarks on the potentiality and pitfalls
of the current regulatory system

Coverage and coherence

With the exception of the Act on the Remediation
of Certain Environmental Damages (383 /2009) the
concept of ecosystem services is not made explicit
in the Finnish legislation. However, there are a vari-
ety of instruments (regulatory, economic, planning)
in place, which are relevant for ecosystem services.
The Finnish regulatory machinery provides oppor-
tunities, in principle, to conserve whatever habitat
types the authorities consider worth protecting,
and most activities that could potentially change
these environments are regulated in some way or
another. With regard to the placement of activities
and regulation of them, the regulatory network
seems to cover all major activities and hence pro-
vide some kinds of tools for directing detrimen-
tal activities away from valuable areas. However,
some small activities, such as pulling cords, fall
outside the permitting procedure, and they can be
carried out without any environmental control.

In Finland particularly valuable habitat types
are protected through the Nature Conservation
Act (1096/1996), the Water Act (587/2011), the
Act on Wilderness Areas (62/1991), the Forest Act
(1093/1996), and the Rapids Conservation Act
(35/1987). Some of these habitat types are directly
protected by law, while others require a separate

administrative decision in order to have legal ef-
fects. In addition to these ‘traditional” nature con-
servation instruments, the voluntary protection of
certain forest habitats is possible under the Forest
Biodiversity Protection Programme for Southern
Finland (METSO). However, these mechanisms
have not been created with ecosystem services in
mind, and thus they are unlikely to be adequate
for the protection of ecosystem services. For in-
stance, mechanisms to protect a habitat have been
criticized for covering only small fractions of land
and only a part of the habitats in need of protection
(Raunio et al. 2010). In addition the criteria for the
selection of a site and the management provisions
may fail to allow for consideration of ecosystem
services, as they tend to focus on special natural
values. In addition to this, the existing legal mech-
anisms for area protection are inadequate for secur-
ing connectivity between protected areas, which is
important for the provisioning of many ecosystem
services. (Simil4 et al., forthcoming)

If we look at the four groups of concrete meas-
ures that contribute towards securing the provi-
sioning of ecosystem services (directing the place-
ment of activities, regulating activities to minimize
the environmental harm, conserving places of
special importance and restoration measures) the
main institutional deficiency relates to restoration
(Borgstrom, forthcoming).

The legal basis for restoration measures in Fin-
land can mainly be derived from the EU’s Nature
Conservation Directives, the Water Framework Di-
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rective and the Marine Strategy Directive. While
the lack of specific legal obligations for restoration
has been viewed as a failing of the Habitats Di-
rective, the legal obligation for restoration can be
derived from the Directive through interpreting
the provisions in the light of conservation objec-
tives. The obligation regarding the restoration of
ecosystems can be derived from Articles 6(1) and
6(2) of the Habitats Directive, which require mem-
ber states to establish the necessary conservation
measures corresponding to the ecological require-
ments of the natural habitat types in Annex I and
the species in Annex II present on the sites. The
same Articles also require the member states to
take appropriate steps to avoid the deterioration
of natural habitats and the habitats of species in
the special conservation areas (Trouwborst 2011).

The same applies to Finnish nature conservation
legislation; there are now explicit requirements
for ecosystem restoration. However, as restoration
measures are essential for achieving the objectives of
the EU and national nature conservation legislation,
though largely unregulated, ecological restoration
is a commonly used nature conservation practice
in state-owned protected areas. (Metséhallitus 2014)

Regarding inland waters and marine environ-
ments, the provisions under the Water Framework
Directive and the Marine Strategy Directive, which
are implemented by the Water Management Act
in Finland, set clearer obligations to conduct res-
toration measures, in comparison with the Habi-
tats and Birds Directives. This is due in particular
to the time limits set to achieve the targets of the
Directives. However, in Finland these obligations
are not entirely reflected in restoration practice as,
according the National Biodiversity Strategy, the
financing for restoration measures is inadequate
and in order to meet the conservation targets and
the legal obligation to achieve the good status of
water bodies and favorable conservation status of
the species and habitats as required according to
EU law, financing should be significantly increased
(Ministry of Environment 2013).

The responsibility for ecosystem restoration
in Finland is largely left to public bodies and is
highly dependent on the availability of public fi-
nance. Finnish law does not allow obligations to be
placed on landowners forcing them to take active
measures to restore habitats, except when this ob-
ligation is a permit condition of natural resources
use. There are only a few legal obligations which
require the restoration of changed habitats (e.g. af-
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ter extraction of soil or mineral resources). There
is no general mechanism that can cover situations
where the need to restore habits is based on the cu-
mulative effects of various kinds of possible small
activities. (Simil4 et al. forthcoming)

Thus in general, restoration requires either vol-
untary action based on negotiation, or economic
instruments compensating for the economic loss,
that activities carried out for the public good may
cause. The key instrument for financing biodiversi-
ty conservation measures in Finland is the METSO
programme. However, it covers only forest areas
and provides limited possibilities for funding resto-
ration projects. Furthermore, the strict provisions on
species and habitat conservation may even serve to
curtail voluntary restoration measures as landown-
ers may instead be incentivized to prevent the set-
tling of protected species in order to avoid strict land
use restrictions in the future. (Schoukens et al. 2010)

While in general the Finnish regulatory system
covers all the sectors and activities relevant for se-
curing the provisioning of ecosystem services, the
coherence of the system is questionable (Similé et
al., forthcoming). It seems that not all regulations
work towards protection of ecosystems, but rather
some may have negative effect on them. Current-
ly, there are a variety of economic tools that do
not function in a coherent manner to protect and
secure provisioning of ecosystem services. Hyy-
rynen (2013) has identified several state subsidies
that are harmful for the environment. According to
Hyyrynen, most of the significant subsidies that are
harmful for the environment are given in the ener-
gy sector, for transportation and for agriculture in
Finland. These subsidies also have direct or indi-
rect negative effects on ecosystem services. Often
these subsidies enhance the use of non-renewable
resources or they enhance production of one group
of ecosystem services (provisioning services) at
the expense of others. Thus, removing these kinds
of subsidies and/or redirecting them to support
measures that enhance or preserve ecosystem re-
silience would significantly enhance the efficiency
of the regulatory system for securing provisioning
of ecosystem services.

In the case of forestry in Finland, another eval-
uation by the Finnish Association for Nature Con-
servation (SLL) provided a more negative view of
the industry’s environmental impacts than Hyy-
rynen (2013). This NGO report (SLL 2014) recom-
mended that the government suspend subsidies
for constructing forest roads, trenching and forest
renewal.



Accommodating diverging interests

To a large extent the laws regulating nature con-
servation and the use of natural resources tend
to focus on specific natural values and provide
adequate protection only to those values. For in-
stance, a relatively new act regulating mining (the
Mining Act 621/2011) has been slated for allowing
economic interests to override social and environ-
mental values, as it only gives due consideration
to significant environmental values or significant
negative effects on local livelihoods etc. In addition
to this, as mentioned above, economic tools are
often intended to enhance production of a single
ecosystem service (such as food production), with
negative effects on others.

On the other hand there are flexible norms in use
which leave a lot of discretion to decision-makers
and allow, in principle, for consideration of wider
environmental values and balancing of interests. For
instance, land use planning provides a flexible mech-
anism to take into account ecosystem services and
accommodate diverging interests. However, without
clear legal obligations to weight and balance the so-
cial, economic and environmental benefits, decision
makers may continue to use these flexible norms to
override one of the benefits in favor of another one.
Thus, finding the right balance between regulatory
flexibility and enforceability is important.

Coordination between instruments

The current environmental governance system in
Finland consists of a broad, but fragmented set of
instruments (Simil4 et al. forthcoming). While regu-
latory fragmentation as such cannot be regarded as
a negative phenomenon, it becomes problematic if
coordination between instruments and information
sharing between authorities is not adequate. The
sector specific governance systems and single deci-
sion-making procedures often restrict consideration
to only the particular activity and area in question.
They fail to provide means to plan conservation of
wider landscapes and to consider joint effects. Fur-
thermore, the regulatory fragmentation runs the risk
of regulatory inattention. (Camacho 2010)

To improve the coordination of decision-mak-
ing, there has been a trend towards more integrated
environmental regulation in Finland. For instance,
an increased use of planning instruments such as
management plans under the water framework Di-
rective can been seen as part of a development to-
wards a more integrative regulatory system. These
plans have their legal effect through provisions that
require authorities to “take into account” or “give

due consideration” to them in decision-making
based on other legislation.

However, there is still work to be done to enhance
coordination between instruments in Finland. For
instance, the link between the planning law, which
is a key planning instrument relevant for ecosystem
services, and instruments regulating various activi-
ties is either completely lacking or weak. According
to the Land Use and Building Act (§3), the land use
objectives and plans must be taken into account, as
separately prescribed, when planning and decid-
ing on use of the environment on the basis of other
legislation. Detailed regulations — and defining the
crucial permit conditions — occur under other laws,
which do not always require that planning decisions
are taken into account.

Furthermore, the Water Management Act seems
to provide a better link between planning and de-
cision-making based on other laws, as it requires
authorities to give due consideration in their op-
erations to the water resources management plans
as appropriate (Water management Act §21). The
effectiveness of management plans, however de-
pends on how authorities “give due consideration”
to the plans in their operations, especially in grant-
ing permits for operations. Without deeper legal
analysis and material on the matter it is difficult
to say much about the legal effects of the plans on
single decision-making processes such as decisions
on environmental permits. (Kauppila 2011)

The Act on Environmental Impact Assessment
has also been criticized for a lack of effectiveness
in final decision-making (P6l6nen 2014). However,
the latest amendment to the Directive on Environ-
mental Impact Assessment aims to improve the
situation in this regard. A new article (8a) was in-
troduced to require competent authorities to in-
clude some items substantiating the decision in the
development consent decision itself.

Capacity to support adaptive management

A prerequisite for adaptive management is an ef-
fective monitoring system. In Finland there are a
huge number of monitoring programmes and data
banks which are in some way or another relevant
for the understanding of the state of and changes
to ecosystems. However, there is no sufficient data
concerning ecosystem services and the mechanisms
affecting the provision of those services available
for decision-makers. Nevertheless, a new com-
bination of existing sources of information may
provide opportunities to develop the information
basis for ecosystem services policy (Simil4 et al.,
forthcoming).
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While continuous and robust monitoring is im-
portant for ecosystem management, it is inadequate
for making sure that this knowledge is reflected in
decision-making. Thus mechanisms to ensure that
decisions on conservation measures, plans, pro-
grams, legislation and administrative decisions
are revised according to knowledge gained. When
it comes to the mechanisms to respond to new
knowledge gained on ecosystem services through
monitoring or other means, our analysis indicates
that there are various approaches in use aiming to
increase the adaptive capacity of regulations. To
begin with, in a small country like Finland, even
environmental laws are often revised; two thirds of
environmental laws and regulations are less than
10 years old and one third less than 5 years old.
Regulatory impact assessment is obligatory for all
new laws and either strategic impacts assessment
or environmental impact assessment is compulsory
for all major policy and administrative decisions.
This system provides a basis for the integration of
ecosystem services into legislation. In connection
with the review of laws affecting the use of land
and water, the government should continuously
make sure that the sustainable use of ecosystem
services is secured.

The existing regulatory framework also includes
mechanisms that allow for consideration of new
knowledge, even without changes in legislation.
For instance, the plans under the planning laws
are frequently updated. Furthermore, permit de-
cisions regulating activities need to be renewed
after a period of time, and conditions for subsidies
are regularly revised. Modern laws governing the
regulation of activities and projects, even make it
possible to initiate a process aiming to change per-
mit conditions before the regular revision is due, if
something unforeseeable happen, or new knowl-
edge is gained. However, the problem lies in the
fact that the adaptive capacity of regulations is not
harnessed for securing the production of ecosystem
services. The legal requirements for the renewal of
permits or changing them before regular revisions
do not make any special reference to potential lim-
iting of ecosystem services providing grounds for
authorities to change permit conditions based on
new knowledge on harmful effects of activities on
ecosystem functions.
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6.1.3

Assessing and developing knowledge
systems

Scientific knowledge on identifying, mapping and
valuing ecosystem services is developing fast, but
those ultimately governing ecosystem services of-
ten continue to base their decisions on traditional
knowledge of production, segregated to specific
habitats, ecosystems, geographical areas and sec-
tors, while an ecosystem service approach would
require integration of multiple knowledge sources.
(Primmer & Furman 2012)

In order to assess the potential and pitfalls of
the current knowledge systems and the knowledge
base of the decision-makers on ecosystem servic-
es, the TEEB for Finland sent a questionnaire to
100 representatives from the public authorities,
research institutions, and non-governmental or-
ganizations. The questionnaire was sent to the
Ministries of the Environment, Agriculture and
Forestry, Employment and the Economy, Centres
for Economic Development, Transport and the En-
vironment (ELY Centres), Regional state admin-
istrative agencies, representatives from Regional
Councils and municipalities. The questionnaire
was also sent to Regional Forest Centers, Metsdhal-
litus (Finnish Forest and Parks Service), Forestry
Development Centre Tapio (TAPIO), Finnish Envi-
ronment Institute (SYKE), Finnish Forest Research
Institute (Metla), GTK (Geological Survey of Fin-
land) and SLL (The Finnish Association for Nature
Conservation). In the questionnaire, we first asked
respondents to identify the knowledge systems
they use in their work. Secondly, in order to assess
the potential and pitfalls of the current systems
we asked whether the knowledge systems used
are sector, habitat, ecosystem or geographically
specific, and whether the sector specific nature of
the knowledge systems hinders the possibilities
for taking into account ecosystem services in the
decision-making. Furthermore, we asked whether
the knowledge systems are readily available, and
what may limit availability. We also asked whether
information in different knowledge systems is eas-
ily integrated and applied in decision-making and
if these knowledge systems provide a sufficient
overall picture of ecosystem services relevant for
decision-making. The possibilities for integrating
new knowledge on ecosystem services into existing
knowledge systems, was also asked about.



Thirdly, we aimed to assess the relationship be-
tween regulation and knowledge systems by ask-
ing whether the knowledge available on the value
(social, economic, ecological), spatial distribution
and the state and development trends of ecosystem
services can be used in decision-making. Further-
more, we asked respondents to identify barriers
or limitations to using the knowledge. Finally we
asked for recommendations to improve the situa-
tion through changes to knowledge systems, leg-
islation and policy instruments.

We gained 21 responses, representing the Finn-
ish Environment Institute (SYKE); the Ministry
of the Environment; the Ministry of Employment
and the Economy; Centres for Economic Devel-
opment, Transport and the Environment (ELY
Centres); Regional State Administrative Agencies;
Regional Councils; municipalities; Metsdhallitus
(Finnish Forest and Parks Service); Forestry De-
velopment Centre Tapio (TAPIO); Finnish Envi-
ronment Institute (SYKE); Forest Research Insti-
tute (Metla); GTK (Geological Survey of Finland);
and SLL (The Finnish Association for Nature Con-
servation).

It is not surprising that that the knowledge sys-
tems used proved to be sector specific. However, it
was not expected that only 8 out of 21 respondents
agreed that the sector specificity of the knowledge
systems hinders the possibilities for taking into
account ecosystem services in their work. Half of
the respondents agreed that it is difficult to inte-
grate knowledge from different sources and apply
it. The majority also responded that they do not
get adequate information on ecosystem services
from the current systems. 10 out of 20 respondents
also stated that knowledge systems are not readily
available.

According to the respondents, the majority of
the valuable databases have been made available.
One respondent commented that it is sometimes
difficult to get GIS-based data on the land use
plans. Further legislation, especially on the pro-
tection of privacy information was often seen as a
barrier for access to relevant data. This was seen
as problematic especially in the context of forest
information. It was also commented that some-
times concerns regarding commercial secrets are
used to block the access to relevant data. For in-
stance, private peat-extracting companies do not
give information on the quality of peat for use
as a basis for decision-making on environmental

permits. In addition to this, information on the
appearance of endangered species is not always
available due to legislation. Practical difficulties in
using knowledge systems were also identified as
a problem. According to some respondents there
is often not sufficient guidance for using different
knowledge systems. Furthermore, it was stated
that knowledge is scattered between different ac-
tors and obtaining access rights is not a clear or
smooth process.

When asked about the possibilities for using
knowledge on the value of ecosystem services
in decision-making, only 4 out of 20 respondents
agreed that they could use information on the
economic value of ecosystem services and only 3
agreed that they could use knowledge on the social
value of ecosystem services in decision-making.
However, 9 out of 20 respondents agreed that they
could use knowledge on the ecological value of
ecosystem services and knowledge on the state and
trends of ecosystem services in decision-making.
Finally, 11 out of 20 respondents agreed they could
use knowledge on the distribution of ecosystem
services in decision-making.

Legislation was seen as a barrier, limiting the
possibilities for using knowledge on ecosystem ser-
vices in decision-making. It was commented that
neither the Environmental Protection Act nor the
Water Act allows for consideration of ecosystem
services in permit decisions. The following laws
were seen as the most important when developing
legislation in this regard:

¢ Land use and Building Act

¢ Forest Act

¢ Act on Financing Sustainable Use of Forests
¢ Nature Conservation Act

¢ Environmental Protection Act

¢ Water Act

¢ Water Management Act

¢ Legislation regulating agriculture sector

* Act on Forest information system

¢ Fishing Act

In particular, alack of IT-skills, time and resources in
using the knowledge were seen as barriers for using
the knowledge available on ecosystem services.
Respondents also gave recommendations for de-
veloping knowledge systems, legislation and eco-
nomic tools. These recommendations, taken directly
from the questionnaire, are listed in boxes below.
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Recommendations gained from the TEEB for Finland questionnaire on developing knowledge systems, legislation and
economic tools

80

Recommendations for developing knowledge systems:

Financing consistent analysis covering the whole country, providing open access to the results and
providing metadata and documentation in a transparent manner

Developing and enhancing education for decision makers to improve the knowledge base on ecosystem
services

Areas providing the most valuable ecosystem services should be integrated into the environmental
administration GIS database

Knowledge on ecosystem services should be in an open portal and the development of ecosystem
service indicators should be transparent

Accessibility and user friendliness, utilization of existing well-functioning systems: for instance “Maan-
mittauslaitoksen paikkatietoikkuna® (a web service called “GIS window” provided by the National
land Survey of Finland)

Increasing open access to databases

Opening up the use of sector specific databases and knowledge systems between different public
authorities

Developing monetary valuation of ecosystem services

More knowledge is needed on the values, trade-offs and synergies as well as ecological processes
producing ecosystem services

Introducing one easily accessible knowledge system

Utilizing existing knowledge systems to a feasible extent

Information and data produced should be available and easily accessible for everyone

Knowledge systems should enable a holistic view without dependence/connection to sector-specific
interests

Developing open access internet based GIS-systems

Information should be processed to help with decision-making: in addition to knowledge on the loca-
tion of species etc. information on their value should also be available

Adequate time and education for introducing new knowledge systems is needed.

Recommendations for developing legislation:

The Land use and Building Act: An obligation to take into account ecosystem services in land use
planning

The Environmental Protection Act: A provision that would prevent deterioration of important ecosys-
tem services

Developing legislation to prevent the spread of invasive alien species

Taking into account ecosystem services when revising legislation

Developing legislation based on the principle of open information

Decreasing regulation: utilizing a bottom-up approach

Legislation should be developed to create a framework for utilizing ecosystem services at a sustainable level
Focus on supportive legislation rather than command and control based regulation.

Recommendations for developing economic tools:

Development of compensation instruments through experimentation

Developing taxation (for instance lower tax levels for ecologically friendly food products)
Incorporating measures to prevent invasive alien species in subsidy systems

Developing policy instruments to decrease consumption

Developing voluntary based instruments

Removing/reducing environmentally harmful subsidies

Developing taxation from income tax towards consumption based taxation; tax for transportation in
order to support local production

Re-directing existing subsidies (for instance changing the Act on Financing Sustainable Forestry in order
to diversify the measures that are eligible for financing)

Focus more on taxation than subsidization.
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6.2

Case: Payments for ecosystem
services (PES)

Dalia D’Amato and Marianne Kettunen

6.2.1

PES as a policy instrument for ecosystem
services

Ecosystems’ functions underpin ecosystem servic-
es. These functions are the necessary inputs that
maintain ecosystems’ production systems, regu-
latory processes and cultural attributes. Howev-
er, the socio-economic ‘invisibility” of ecosystem
services (ES), especially in terms of market value,
has led to undervaluation and mismanagement of
ecosystems and their many benefits. In the absence
of an economic incentive for maintaining ecosys-
tem services, landowners will be likely to ignore
them, leading to socially and even economically
sub-optimal land use decisions.

Payments for ecosystem services (PES) compen-
sate individuals or communities for undertaking
actions that maintain or increase the provision
of ecosystem services such as water purification,
flood mitigation and carbon sequestration. PES
schemes have thus gained attention as a policy
solution complementary to the historical command
and control forms of intervention to promote envi-
ronmental conservation. Key principles for the suc-
cess of economic instruments like PES, are cost-ef-
fectiveness and additionality. In other words, PES
needs to deliver demonstrated and measurable
additional environmental benefits which would
not be already provided otherwise or be less costly
to provide in an alternative way (see Box 1.).

BOX |. Examples of existing PES schemes
in the Netherlands and Sweden

For the construction of buffer strips between ditch-
es and crops in Noord-Brabant, in the Netherlands,
landowners were paid €0.35-0.70 per meter of
buffer strip. Payments were financed by the wa-
ter boards in Brabant and by the province from
the Investment Budget for Rural Areas scheme. As
a result, the drift of pesticides declined by 90%.
Avoided costs for artificial treatment of water were
estimated at €2.20 and €8.50 per kilogram of nitro-
gen and phosphorous respectively. This manage-
ment option would also beneficial for biodiversity
and habitat protection, pollination and soil fertility.
It contributes to the aesthetic and landscape value

and attracts interest and tourism (TEEB for Busi-
ness — The Netherlands 2012).

In Lysekil Municipality, Sweden, a payment
mechanism was set up between 2005 and 2011
whereby the local waste water plant pays mussel
farmers to remove nutrients from coastal waters.
Payments are based on the content of nitrogen
and phosphorous in the mussels harvested. About
3,500 tonnes of blue mussels per year helped re-
move 100% of the nitrogen emissions of the waste
water treatment plant, while the minimum require-
ments for the plant are 70% removal of nitrogen.
The mussels also capture phosphorus and organic
material. The estimated savings for the municipal-
ity, compared to using a traditional technique, are
€100,000 per year. Mussels are then used as seafood
for human consumption (Lindahl & Kollberg 2008,
Zandersen et al. 2009).

6.2.2

PES as a part of sustainable water
management in Finland

Water purification and water regulation are key
ecosystem services, underpinning socio-economic
well-being in Finland and, in general, in the Nor-
dic countries. Forests, wetlands, lakes, rivers and
coastal waters play an important role in the hy-
drological cycle, contributing to water provision
(water storage and recharge), regulation (reten-
tion and distribution of flows) and purification
(removal of nutrients, heavy metals, suspended
sediments, pathogens). Water quality and quan-
tity also support the provisioning of several other
ecosystem services. They link to food provision,
human health and safety, soil fertility, recreational
opportunities, aesthetic and cultural values, for ex-
ample by preventing and mitigating flood events,
controlling the spread of waterborne diseases and
water pollution, providing clean water for recrea-
tional activities and supporting biodiversity.

The biggest challenges regarding the manage-
ment of water-based ecosystem services in Finland
are the reduction of agricultural and forestry loads;
the reduction of domestic wastewater in areas out-
side sewerage networks; the mitigation of flood
risks inrivers, lakes and coastal areas; groundwater
protection; water body restoration and mitigation
of harmful impacts of hydrological engineering
and water level regulation (Maunula 2012). These
issues are likely to grow in importance as climate
change impacts hydrological cycles. In managing
water resources, a mix of regulatory and economic
tools can be used at different spatial scales and
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governance levels. The different instruments can
interact together creating positive synergies. While
regulation helps to secure a safe minimum stand-
ard for biodiversity conservation and ecosystem
service provision, economic instruments, such as
PES, can complement the regulative baseline by
producing additional environmental benefits. De-
spite some conceptual and technical limitations,
PES schemes can offer a direct, and possibly more
equitable, solution for achieving environmental
outcomes.

Developing policy coordination among
existing and potential instruments

The EU-wide agri-environmental payments are of-
ten considered as a type of large scale, public fund-
ed PES scheme. Agri-environmental payments in
Finland cover more than 90% of agricultural areas
and already comprise a high share of water protec-
tion measures. Despite great effort, agri-environ-
mental payments have not achieved the set targets
so far (Berninger et al. 2011). The main difference in
comparison to pure PES is that agri-environmental
payments are conditional on land-use changes and
management actions, rather than ecological targets
indicating ecosystem services provision such as
measurements of nitrogen balance in a field par-
cel. The recommendations for improving the ef-
fectiveness of agri-environmental schemes include
introducing —when possible — outcome-based pay-
ments and targeting environmentally sensitive or
the most ecologically valuable areas (OECD 2010).
In the future, such improved agri-environment
schemes could function as a kind of the national/
regional ‘bottom-line” public PES scheme for sus-
tainable water management, with the possibility of
being ‘topped up’ by smaller scale schemes (public
or private).

Excluding agri-environmental payments, there
are no PES schemes for water purification and reg-
ulation services in Finland. However, the potential
for developing PES-type measures does exist. At a
regional scale, river basin management plans under
the Water Framework Directive hold potential as
a framework to implement PES schemes. As high-
lighted by previous studies, synergies between the
Common Agricultural Policy (CAP) and the Wa-
ter Framework Directive (WFD) can contribute to
achieving common goals by improving economic
and administrative efficiency and by increasing
public participation, bringing together relevant
actors and preventing conflicts among different
stakeholders (Ecologic 2006, summary in Box 2.).
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BOX 2. Linking the implementation
of the Water Framework Directive
and Common Agricultural Policy

The development of a proper water pricing sys-
tem in the agricultural context, recommended by
the WFD, is influenced by CAP policies and their
effect on farmers” decisions. According to a study
in 2006 (Ecologic 2006), some of the CAP incentives
work against the cost recovery aspects of sustaina-
ble water pricing. On the other hand, however, the
CAP payments can soften the social and economic
hardships resulting from WFD implementation.
Consequently, the development of a proper water
pricing system in the agricultural context needs an
understanding of CAP payments and their effect
on farmers’ decisions.

In order to achieve this, the study emphasized
that good coordination is needed among respon-
sible authorities planning rural development and
those responsible for river basin management
plans, as well as cooperation regarding control
and monitoring of water quality, quantity and hy-
dro-morphological aspects (e.g. shared databases).

Finally, the study identified public participation
as a key factor for a successful implementation of
the CAP and WFD: the involvement of relevant
stakeholders, such as farmers, water suppliers and
nature conservation groups, can lead to measures
beneficial for all parties, minimizing potential con-
flicts. Measures and initiatives to foster co-operation
and participation need to be carefully adapted to
the governance level they are intended to address.

At a local level and regional level, several instru-
ments could be adopted to develop - or to com-
plement — PES schemes. These include municipal
water and storm-water fees, one-off investments,
the LIFE+ programs and schemes financed by pri-
vate companies.

Water bills (water supply and wastewater fees)
can be used to create ear-marked payments target-
ing landowners that maintain the desired manage-
ment practices or achieve certain environmental
targets. In Italy, for example, a payment scheme
was developed by Romagna Acque S.p.A., a public
company owning and managing all the drinkable
water resources of the Romagna region. The com-
pany used part of the revenues deriving from the
water tariff payments (1-3%) to compensate land-
owners in the catchment areas, helping them to
cover the costs related to changes in management
practices. This PES scheme achieved positive im-



pacts on the environment and reduced the water
company’s costs for water purification, while the
landowners increased or maintained their annual
forest revenue (Pettenella et al. 2012).

In Finland, about 20-30 % of the municipal costs
of water are due to the purification of drinking
water and the treatment of sewage. Sourcing from
nearby high-quality water bodies lowers the cost
of the water supply and purification. Municipali-
ties paying higher water fees for water purification
(e.g. Kdrstdamaki, Levi, Naantali) could be inter-
ested in integrating ecosystem-based solutions, if
this results in an abatement of the costs of artificial
water purification.

Stormwater or rainfall taxes exist in a number of
northern EU Member States. In Sweden, Denmark
and Germany storm-water fees works as disincen-
tives to establish impervious surfaces, or as incen-
tives (reduction in taxation) to implement solutions
to control storm-water (Mattheiss et al. 2010). Reve-
nues collected from the fee could be used to finance
ecosystem services payment schemes.

One-off investments secure conservation and
enhancement of ecosystem services through land
acquisition or restoration, rather than through
systematic payments to landowners. Instead of a
business transaction where a buyer and a provider
are identified and a market for ES is created, the
above-mentioned initiatives arise in the context
of a virtuous action, sometimes coordinated by a
mixture of public and private bodies, acting as an
investor on behalf of the whole community.

Finnish cases of one-off investments include in-
itiatives and measures such as restoration of water
bodies, construction or protection of wetlands, cre-
ation of green infrastructures and buffer zones, all
aimed at enhancing a bundle of ecosystem services.
For example, creation of wetlands or other buffer
zones can be develop to support water regulation,
water purification, habitat and biodiversity protec-
tion and cultural and landscape values in urban ar-
eas. Even though one-off investment initiatives are
not PES schemes, they can be important elements in
supporting such schemes, bringing together differ-
ent stakeholders and testing the feasibility of new
measures and actions to implement the ecosystem
services approach in land management. They cre-
ate a good substrate for ecosystem services think-
ing and can be considered a potential ‘incubator’
of PES schemes. In Finland these initiatives have
been shown to receive strong support from local
communities and local public entities and private
stakeholders, where the participatory process is a
key component for success.

LIFE+ projects have been used in other coun-
tries to develop workable solutions, which can
feed into policy development, often by establish-
ing best practice or guidelines (Grieber 2009). In
Finland, the LIFE+ project ‘Urban Oases’ aims at
implementing constructed wetlands and other nat-
ural water systems intended to create additional
regulating and cultural services mitigation. Meas-
ures eligible for LIFE+ funding could be used to
compensate land owners for virtuous management
practices. Even though LIFE+ is not intended for
payments in the long term, it can create oppor-
tunities to develop new methodologies, improve
existing management measures and bring together
stakeholders, securing PES sustainability through
a participatory approach.

The most common and well known private PES
schemes in western countries are those in which
companies bottling water or producing other bev-
erages participate. Private PES schemes have been
set up by the companies Vittel, Henniez and Bio-
nade in France, Switzerland and Germany respec-
tively (Hirsch et al. 2011).

Due to its high-quality freshwater, Finland has
the lowest bottled water consumption level of Eu-
ropean countries. Market niches exist, for exam-
ple, in those areas in the country where water is
contaminated or low quality. Bottled water is also
required in specific situations such as during trav-
eling and for consumption in restaurants, bars etc.
Finnish bottled water is also shipped to be sold
abroad, even though in this case the ecological bur-
den of transporting bottled water internationally
needs to be considered. Maintaining the already
excellent water quality for national and interna-
tional markets could be a sensible investment for
water companies both for economic reasons and in
terms of public image. In addition to this, a clean
supply of water is necessary for the production
of all sorts of beverages, such as milk, juices, soft
drinks beer and cider, which are very popular in
Finland. Wastewater, on the other hand, is one of
the most significant waste products of brewery
operations. This creates some space, in theory, for
two PES scenarios, with the companies paying the
landowners for delivering at source good quality
water or for having the wastewater purified in a
sustainable and more cost-effective way. This may
also provide new opportunities for agricultural
entrepreneurship.
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Private PES
Initiated by water companies seeking to establish nature-based solutions for
securing good quality water and deal with wastewater treatment

LIFE+ projects for water and nature
Can have a pioneering role in kick-starting PES scheme or
establishing other market-based instruments, but cannot be used
to finance on-going payments

One-off investmentsin green infrastracture
Can work together with PES to secure ecological continuity
(e.g. wetland restoration)

Municipal water fees
Can be used to implement public PES schemes, but require
participatory approach, including communicating values and

results to relevant stakeholders .
Regional / Local

National / Regional
River basin management plans

Can potentially constitute the framework for
implementing PES at watershed level

Improved agri-environmental schemes
Introducing outcome-based payments and targeting
ecologically sensitive areas for water management

Water purification Water regulation

Regulatory / legislative baselines
Underlying the policy mix and securing a safe minimum standard of
biodiversity conservation and ecosystem services provision

Figure 6.2.1. A possible framework for the protection and management of water resources in Finland, including a mix
of existing and potential new tools. Such a framework is recommended for forming the basis for implementation of PES
schemes.
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Spatial coordination for ecological
and economic effectiveness

In addition to creating a mix of instruments where
PES can work efficiently (Figure 6.2.1), there is a
need to implement this ‘policymix’ in a spatial con-
text. Spatially targeted payments, complemented
by other instruments such as one-off investments,
can be developed to secure an ecological contin-
uum across public and private borders, resulting
in economic and ecological efficiency (Prager et
al. 2012, Wiinscher et al. 2008). This approach is
necessary for an integrated and holistic manage-
ment of water resources, as recommended by
the Water Framework Directive, amongst others.
There are opportunities at different spatial scales
(upstream-downstream locations) and governance
levels (local, regional, national) for implementing lo-
cally attuned nature-based measures (Figure 6.2.2).

Sustainable forest and agriculture practices —
set aside forests or peatland restoration, creation
of buffer zones between ditches and crops — can
contribute to the regulation of the water flow and
soil erosion, contributing to water storage and im-
proving water quality. Wastewater from urban or
industrial provenience can be treated by natural
and constructed wetlands. Agri-environmental
schemes could be regionally targeted toward areas
representing the heaviest sources of agricultural ni-
trogen loads, or toward the most environmentally
sensitive or valuable areas. It has also been hypoth-
esized that agri-environmental schemes could be
extended to support mussel farming enterprises
to remove nutrients from coastal waters, the same
way as support is paid to agricultural farmers for
operations that reduce nutrient leakage from their
farmland (Lindahl & Kollberg 2009). The removal
of nitrogen in coastal waters could be a solution to
complement the management of the nutrient load
at the source. Localized activities such as artificial
reefs or mussel farming can potentially contribute
to the enhancement of the natural self-purification
capacity of the environment. This solution might
be suitable in the south-western coastal areas of
Finland, which are intense sources of pollution and
where inland ecosystems have limited capacity to
assimilate nutrients.

Mussel farming as a method of nutrient removal
is a relatively new development. Implementation
costs for mussel farming show a large variation
(€0.1-1.1 billion per year) depending on produc-
tion, sales options, and formulation of nutrient load
targets for the Baltic Sea. An evaluation of mussel
farming as a cleaning device under the HELCOM
Baltic Sea Action Plan revealed that mussel farm-
ing could decrease total abatement costs by ap-
proximately 5% (Gren et al. 2009). While further
research is crucial to the development of a strong
PES market, there is also a need to investigate mar-
ket demand for the mussels produced (Smith et al.
2013). Technical challenges might be related to cold
weather and the mussels’ survival rate, as well as
to infrastructure damage caused by ice (Box 3.).

BOX 3. Lessons learnt from mussel
farming in Lysekil, Sweden

Technical challenges

Mussel farming works best where there are some
currents which bring the food (phytoplankton) in
sufficient quantities to the mussel farm. However,
mussel growth in Finland is very much limited by
climate conditions, and this is of course a challenge.
It is absolutely necessary to be able to lower the
mussel farms to below the surface during winter in
order to escape the ice, and especially ice drift. The
farming equipment should be cost-effective, which
means little maintenance and simple to harvest.
The logistics after harvest and taking care of the
harvested biomass are also of great importance.

Business plan

What Lysekil municipality paid for N-harvest was
not enough to run the farming economically. The
company was also dependent on selling the mus-
sels as seafood, mainly on the European market.
When this failed, the company went bankrupt.
Thus, an accurate business plan is crucial to estab-
lish a sustainable business. Most likely the pay-
ment for harvesting N and P using mussel farming
must cover all the costs, including transport to the
mussel meal plant, biogas production plant or com-
post/fertilizer company, etc.

Lindahl, Odd - verbal communication.
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SUSTAINABLE FORESTRY
PEATLAND RESTORATION

NATURAL
WASTEWATER
TREATMENT

Adapted from

Heathcote, 1998

MUSSEL FARMING
ARTIFICIAL REEFS

Figure 6.2.2. Spatial illustration of opportunities for sustainable water management at a watershed level, supported by

the implementation of PES schemes.

6.2.3

Opportunities for and barriers to the
uptake of PES schemes in Finland

Several factors can potentially enable — or on
the other hand hamper — implementation of PES
schemes in Finland at different levels. Understand-
ing of the biophysical components and processes
underpinning water regulation and purification is
still fragmented. Furthermore, the socio-economic
value of these services is still not fully recognized
by society and institutions. Ecological and mon-
etary valuation methods to assess the value of
ecosystem services are imperfect and cannot fully
capture the real value of assets. A sensible problem
to be addressed is how to measure or demonstrate
additionality and cost-efficiency of payments i.e.
whether the PES scheme is actually delivering ad-
ditional environmental benefit and is cost-efficient
compared to other solutions. Further ecological
and economic information is needed. The devel-
opment of ecosystem services indicators — both
biophysical and socio-economic alike — is seen as
one of the key actions required (Kettunen et al.
2012). The socio-cultural context and implementa-
tion and coordination of relevant policy framework
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are also factors likely to affect the feasibility of PES
schemes. Synergies between the policy framework
and national legislation need to be assessed further.

Improving the understanding of biophysical
processes and socio-economic value of
water purification and water regulation

The biophysical status and trends of natural sys-
tems can be an indication of their capacity to de-
liver ecosystem services. While the status of eco-
systems (cover area, vulnerability) in Finland is
relatively well known, there is a need to further
investigate the components and mechanisms of
ecological functions delivering water-related ser-
vices and how changes in land use and climate
change are likely to impact on these functions. Ex-
amples of ecological functions underpinning wa-
ter purification and regulation are the pollution
retention capacity or the water storage capacity of
ecosystems such as forests, wetlands, inland and
coastal waters. For example, nitrogen retention can
be used as an indicator for water purification. Rel-
atively advanced models are currently available to
map nitrogen fluxes (Box 4.).



BOX 4. Nitrogen fluxes in Finland:
sources and sinks

Lepisto et al. (2006) analyzed the nitrogen export
and retention capacity in 30 river basins in Finland.
The estimated total export from river basins in Fin-
land was 119,000 tonnes of nitrogen per year for
the period 1993 to 1998. This estimation includes
nitrogen export from different land use types, ni-
trogen inputs from atmospheric deposition and
point sources. The study highlighted that the ni-
trogen export is higher in south-west Finland. The
retention capacity of the system is weaker in small
coastal river basins. In coastal areas in south-west
Finland, these two phenomena overlap, resulting
in a considerable nitrogen load from anthropic
sources and a weak retention capacity of the nat-
ural system.

The ability of healthy watersheds to moderate wa-
ter flows and purify water supplies for consump-
tion and other uses is reflected by very tangible
social and economic considerations. Water quality
and quantity affects human health and security
and economic sectors such as fishery, recreation
and tourism. Qualitative and quantitative infor-
mation on the importance of water purification
and regulation in Finland is available both for the
current situation and in terms of future changes
(e.g. climate change). Examples are the areas and
populations at risk of droughts or flooding, the
water consumption needs and the available fresh-
water sources. Regarding the monetary value of
water-based services, while a number of case stud-
ies and local examples can be identified, national
and regional level data is often lacking. Water fees
can be used to partially approximate the value of
water purification, while the monetary value of
water regulating services could be estimated as the
costs and damages caused for example by flood
events (Box 5.).

BOX 5. Flood protection in Finland

In the “Extreme Flood Project”, the Regional Envi-
ronmental Centres made flood damage estimates
for almost 400 risk areas in all Finland. According
to these estimates, the sum of damage costs of ex-
treme floods occurring in all risk areas of the coun-
try would be around €550 million. However, the
probability of such extremes occurring everywhere
in the country during a single year is extremely
low. Broken down according to various human
activities, 52% of the damage could be expected
to be caused to buildings, 20% to industry, 17% to
agriculture, 6% to roads and bridges, 3% to forestry
and 2% to public services (Silander et al. 2006).

Understanding the socio-cultural context

Public perception of payments for ecosystem ser-
vices and landowners’ willingness to engage in PES
schemes are pivotal factors in the success of PES
implementation. Studies regarding public willing-
ness to pay for ecosystem services (Box 6.) show
that Finnish people are concerned about the quality
of environment and are willing to support envi-
ronmental measures dedicated to restoring or pro-
tecting ecosystems and their services. If user-based
PESs are to be established i.e. via water bills or other
taxes, transparency and a participatory approach
are important components for success.

Land owners interests and values in managing
their land and willingness to engage in payments
for ecosystem services can be described and pre-
dicted through surveys and models (Layton &
Siikamaki 2009). Existing studies show that farm-
ers and forest owners are interested in ecosystem
services production, but not inclined to make long
term commitments. In particular, forest owners
fear losing autonomy and lack trust in authorities.
In addition to this, fragmented and fast-changing
forest ownership can make it difficult to identify
and engage land owners in long-term PES schemes.

The Finnish Environment len | 2015 87



BOX 6. Helsinki citizens’ willingness to pay for
restoration measures in streams and
small waters

Barton et al. (2012) assessed public interest in a
fictional restoration project involving streams and
small waters in Helsinki. Restoration measures
would deliver additional benefits in terms of soil
erosion control, flood and storm protection, aes-
thetic and recreational values and maintenance of
biological diversity and wilderness values. Citi-
zens’ willingness to pay was estimated at €1.4 mil-
lion per year for the five year period of the fictional
restoration project.

6.3

Case: Habitat banking

Matleena Kniivild, Anna-Kaisa Kosenius and
Paula Horne

6.3.1

What are ecological compensation
and habitat banking?

One possible solution for achieving no net loss of
biodiversity is a wider use of compensation mech-
anisms. In Finland legislation requires avoidance
and minimization of losses to nature. In large-scale
projects possible measures aiming for avoidance and
minimization are examined through the environ-
mental impact assessment (EIA) process. The legis-
lation does not, however, enable the use of ecological
compensation in permit procedures. Requirements
for compensation are included in only a few statutes.
Habitat banking is one of the compensation
mechanisms used to achieve compensation for eco-
logical losses caused by development projects (e.g.
construction of infrastructure). Several European
countries use some compensation mechanisms, but
habitat banking is widely used only in Germany
as well as outside Europe, e.g. in the USA and
Australia. This section is the summary of Kniivild
et al. (2014a, see also Kniivila et al. 2014b), which
examines the applicability of habitat banking in
Finland, assesses the most essential aspects from
the Finnish perspective and the pros and cons of
the mechanism and compensation in general, along
with recommendations for the future actions.
Ecological compensation must be considered
in the context of the ‘mitigation hierarchy’. This
means that compensation should be preceded by
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prevention and mitigation of negative impacts and
used only as a final measure to compensate for
the remaining negative impacts, if proceeding with
the development project is considered necessary.
The key aim is to ensure that the overall state of
biodiversity remains unchanged or improves. As
the term ‘compensation’ is used somewhat vague-
ly and does not always include the idea of no net
loss, the term biodiversity offsetting is often used
instead. Biodiversity offsets are formalized ar-
rangements for delivering compensation in terms
of ecological values to increase biodiversity values
or at least to achieve no net loss (ICF GHK 2013).
The key principle in compensation is that there are
‘no go areas’, i.e. areas the nature values of which
are so valuable that they have to be kept intact (see
e.g. OECD 2013, ICMM IUCN 2012).

The Business and Biodiversity Offsets Programme
(BBOP) has created a guide to best practices for the
establishers of biodiversity offsets (BBOP 2009a-b,
BBOP 2012). The criteria have been created in co-
operation with significant number of international
organizations, governments and private companies.
BBOP defines biodiversity offsets as follows:

“Biodiversity offsets are measurable conserva-
tion outcomes resulting from actions designed to
compensate for significant residual adverse biodi-
versity impacts arising from development plans or
projects after appropriate prevention and mitiga-
tion measures have been taken. The goal of biodi-
versity offsets is to achieve no net loss and prefer-
ably a net gain of biodiversity on the ground with
respect to species composition, habitat structure,
ecosystem function and people’s use and cultural
values associated with biodiversity.” (ICMM IUCN
2012, BBOP 2012).

Offsetting mainly takes the form of measures
to restore, rehabilitate, create or preserve habitats
(Commissariat général.... 2012). In many countries
several of these measures are used and the choice of
the measure depends on the circumstances. Three
mechanisms used to implement compensation are
(e.g. OECD 2013):

1) One-off approach: once adverse impacts have
been evaluated, the biodiversity offset is carried
out by the developer or by a subcontractor.

2) In-lieu arrangement: a government agency
stipulates a fee that a developer has to pay to a
third party, to compensate for residual biodiver-
sity impacts.

3) Habitat banking / Biobanking, etc.: once adverse
impacts are evaluated, the developer can purchase
offsets directly from an already existing public or
private habitat bank. The price of the credits is of-
ten determined on the market.



Developer pays for credit

Developer impacts
wetland

Mitigation
bank
constructed

Developer receives credit

Mitigation credit required

Regulating
agency

Mitigation credit released

Figure 6.3.1. Wetland mitigation bank structure (Source: Hook & Shadle 2013).

6.3.2

Habitat banking in practice:
The USA as an example

Two compensation programs exist in the USA:
conservation banking and wetland banking. Wet-
land banking is based on the Clean Water Act of
1972. The use of conservation banking began in the
mid-1990s. In both mechanisms developers whose
actions are causing damage to nature are obliged
by law to compensate for the damage. This can be
done by buying credits from habitat banks (conser-
vation or wetland banks), for example.

Habitat banks are sites where resources (e.g.
a certain habitat type or species) are restored,
established and/or preserved (for perpetuity).
The aim is to provide compensatory mitigation
for the impacts of development projects that lead
to biodiversity loss elsewhere. The habitat bank
sells credits to developers who are obligated to
provide compensation (Figure 6.3.1). The price
of credits is often determined by supply and de-
mand. The seller of the credits is the owner of land
with biodiversity values (e.g. a private landowner,
companies, the state) and credits are bought by
the developers (e.g. companies, the state) whose
activities harm valuable features of nature. The
authorities define the rules of habitat banking,
monitor implementation and define the type,
number and release of credits.

The unit of trading is normally a given acreage
of strictly defined habitat. Sometimes, instead of
acreage, the unit can be e.g. a nesting pair of an
endangered bird species or a combination of the
size of the area and species composition. For wet-
lands, functional value of the area and its size are

of major importance (www.ecosystemmarketplace.
com). In conservation banking credits are normally
sold only after it can be proved that conservation
has been successful. Thus, the mere realization of
the conservation measures is not enough. This was
not required in all agreements before.

The prices of credits sold, varies depending on
the characteristics of the habitat, costs of restora-
tion and demand. At the beginning of the 2000s the
highest prices per hectare were already hundreds
of thousands of US dollars (Bishop et al. 2008). The
cheapest prices were at the same time about thou-
sand US dollars per hectare (Bishop et al. 2008).
According to the Ecosystem Marketplace portal the
average price of wetland credits in 2008 was about
US$30,000 per hectare. Prices vary between states
and wetland types.

6.3.3
Pros and cons of habitat banking

The use of ecological compensation has increased
in Europe during the last few years. The aim has
been that degraded biodiversity could be compen-
sated for with new, high-value areas. In practice,
however, the outcome has not always been suc-
cessful (Quickley & Harper 2005a, 2005b, Moilanen
et al. 2009, Walker et al. 2009, Maron et al. 2012).
One reason for these failures has been criteria for
compensation that are too simple, both in terms of
habitat replaced and time needed (e.g. Overton et
al. 2013). There have also been flaws in practical
implementation and monitoring.

Bekessy et al. (2010) consider the time-lag re-
lated to restoration and the risks of failure, for
example, to be problematic. In addition to this,
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some compensation mechanisms allow the use of
sites which are already threatened and thus do not
necessarily bring any additional ecological value
to conservation network as compensation areas.
Bekessy et al. (2010), however, consider the use
of ecological compensation as reasonable when
it can be proved that the compensation area has
reached the biodiversity level required. Accord-
ing to McKenney & Kiesecker (2010) mechanisms
should be developed so that it is possible to eval-
uate the additional ecological value compensation
areas are providing, the likelihood of reaching the
ecological targets and the time needed to create
new ecological values.

If habitat banking is used as a compensation
mechanism, it is important to assess the econom-
ic factors which impact on land-owners’ and en-
trepreneurs’ interest in the mechanisms and to
their willingness to create and use habitat banks.
If landowners make their decisions based on eco-
nomic grounds, the net income from habitat bank-
ing should be higher than the net income from an
alternative land use, e.g. forestry. Habitat banking
as an economic activity includes risks related to
ecological failures, regulation and time perspec-
tive (no certainty on demand and markets), for
example, with all of these impacting on expected
net income.

From society’s point of view a significant factor
is the consistency of habitat banking with the ‘Pol-
luter pays’ principle. Furthermore, by using habitat
banking, markets are created for non-market goods
—biodiversity and ecosystem services. The creation
of economic value for these goods should lead to
more optimal use of resources from society’s point
of view. Similarly, private landowners would ben-
efit if they provide public goods on their property.

The use of compensation mechanisms includes
ecological and economic risks and the researchers’
conclusions on the applicability of the mechanism
are not unambiguous. However, if implementation
is carried out using good practices, the use of the
mechanism will lead to no net loss of biodiversity
or net gain in biodiversity compared to a situation
with no compensation demanded.
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6.34
Applicability to Finland

Factors supporting the implementation
of the mechanism in Finland:

+ Finland is a stable society with well-function-
ing institutes. This is a prerequisite for the success
of habitat banking. Strict criteria, involvement of
different parties and monitoring of activities are
prerequisites for functioning of the mechanism.

+ Habitat banking might be an interesting activ-
ity for Metsdhallitus (the organization governing
state-owned commercial forests and nature pro-
tection areas) as the organization is already car-
rying out restoration activities. Habitat banking
could also be an additional financing source for
Metsdhallitus.

+ Furthermore, several Finnish companies find the
No Net Loss principle interesting and relevant to
their activities.

+ Private forest owners could find habitat banking
interesting as there are already positive experiences
of the voluntary forest biodiversity conservation
program METSO.

+ There is a significant amount of experience of
restoration activities in Finland.

+ The ecological knowledge and information need-
ed for measuring sufficient compensation are read-
ily available in Finland.

Challenges and restricting factors:

- It can be challenging to find compensation sites
which are ecologically valuable and located close
enough to development sites.

- There may not be enough voluntary demand.
Changes in legislation might be needed.

- No certainty of sufficient demand and supply to
guarantee economic viability.

- Development of the actual trading mechanism
will take years.

- Development of ecological values in restoration
sites will take a long time.

- Private forest holdings in Finland are small. How-
ever, co-operation between forest owners would
partly solve this problem.

- The role of the state should be assessed. Could the
state act as a seller and buyer of nature values and
on the other hand also as a regulator of the mecha-
nism? What would be the role of those restoration
projects which are already under way?



6.3.5

Conclusions and policy recommendations
for Finland

If ecological compensation is to be used in Finland,
compensation should be an option only if avoid-
ance and minimization of loss are not enough to
eliminate the problem, and carrying out the de-
velopment project is still considered essential from
society’s point of view.

Asin Natura 2000 areas, the requirement for com-
pensation could also be considered in other conser-
vation areas where nature values are weakened.
Ecological compensation could also be an option if
biodiversity of existing conservation area is indirect-
ly weakened e.g. because of a development project.
This could include the impacts of large-scale projects
like mining and major road construction. Further-
more, the mechanism could be used in peat produc-
tion by requiring ecological compensation for the
use of peatlands in purely or nearly natural states.

If the aim is to halt biodiversity degradation in
accordance with the EU’s “No Net Loss’ target, the
requirement for compensation should also include
other sites of specific ecological importance even
if they are located outside conservation areas (e.g.
habitats conserved by the Nature Conservation
Act). It should be explicitly determined which na-
ture values are considered exceptionally valuable
and thus meeting requirements for compensation,
so that the requirement for compensation would
not lead to heavy bureaucracy and/or the hinder-
ing and stagnating of conventional development.

The use of compensation would inevitably cause
costs. If the mechanism is used in Finland, the de-
velopers causing the loss should be obliged, as far
as is possible and reasonable, to bear the costs. This
would also encourage developers to seek alternative
solutions to compensation (avoidance, minimiza-
tion). This would also be in line with the EIA process.

The habitat banking mechanism is a mar-
ket-based mechanism, but regulation is needed to
support it. Use of habitat banking would encour-
age landowners to voluntarily produce ecosystem
services of social importance and it increases land-
owners’ possibilities to make choices between dif-
ferent production lines. The use of habitat banking
might be a way to move forward from the METSO
programme and partially closer to market-based
methods in nature conservation. Compensation
mechanisms could also partially act as a financing
mechanism for METSO.

The use of habitat banking is possible only if
landowners/entrepreneurs find the mechanism
interesting. The level of interest is dependent on
many issues, e.g. clarity of the mechanism, the
stability and predictability of regulation, the level

of demand and expected earnings, risks, and the
availability of financing.

In addition to the supply, it would also be im-
portant also assess the level of demand for habitat
banking. On what grounds would the developers
causing losses be willing to take part in habitat
banking? Is voluntary demand enough from soci-
ety’s point of view or is obligatory compensation
needed? Which of the compensation mechanisms
or other mechanisms are considered important from
society’s viewpoint and what is the role of habitat
banking in different mechanisms? In infrastructure
projects the buyer of natural values would typically
be the government. In more business oriented cases
buyers would be private companies. In particular for
companies working in international environments it
is important that potential new practices in Finland
are in line with international practices. Even if hab-
itat banking is a market-based mechanism, strong
involvement from the government is also needed.
There are risks related to regulation, which would
impact on the success of habitat banking.

As restoration can fail due to ecological risks, for
example, the mechanism should be used in habi-
tats where the likelihood of success is high. Habitat
banking could also be combined with the produc-
tion of other ecosystem services, e.g. carbon seques-
tration or production of clean water. By producing
several ecosystem services instead of one, habitat
banking would most likely be more effective.

Habitat banking is one the mechanisms which
could be used to prevent or slow down the deg-
radation of biodiversity in Finland. However, the
application of the mechanism should be carefully
defined and restricted so that the compensation de-
mand would not lead to the hindering of ordinary
economic activity.

A careful and relatively long-lasting piloting
phase is required before the possible implementa-
tion of the mechanism in Finland. The use of the
mechanism should be piloted in many habitats,
such as forests, peatlands, and traditional rural
biotopes. Traditional biotopes, which can be de-
veloped in a relatively short time, and already par-
tially restored mires serve as a potential supply
pool for habitat banking sites, as well as forest sites
offered to the METSO conservation programme
but not yet accepted due to budget limits.

The interest of sellers and restrictions they set
should be assessed. Similarly, the needs and inter-
est of buyers should be examined. Possible buyers
in the pilot phase could be those companies which
are already now carrying out compensation in their
own activities, for example. Furthermore, in the
pilot phase a special emphasis should be placed on
the verification of the impacts of actions and assess-
ing the impacts on the costs for public authorities.
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7 The role and possibilities of ecosystem services

in promoting green economy

71

Ecosystem services as
part of green economy

Riina Antikainen, Katriina Alhola and Marianne
Kettunen

The links between ecosystems services and green
economy are evident. The objective of this section
is to discuss the role and possibilities of ecosystem
services in promoting green economy in Finland.
Our aim is to identify the most important economic
and business sectors in Finland utilizing and ben-
efiting from ecosystem services. Additionally, we
present four sector-specific cases to exemplify the
benefits and disadvantages caused to ecosystem
services by some economic sectors. Our approach
is one of life cycle thinking. Moreover, we dis-
cuss new business potential related to ecosystem
services. The section is based on a more thorough
analysis of the topic presented in Antikainen et al.
(2014, manuscript).

This review was based on literature along with
cases and examples from other countries and var-
ious business sectors. We used four economic sec-
tors as examples to systematically demonstrate
the interlinkages and interdependencies between
ecosystem services, economic sectors and green
economy. These sectors were the forestry sector,
mining, water supply and management and tour-
ism. They were selected because they are either
currently significant in terms of the national econ-
omy and use of natural resources in Finland, or will
be considered to be more important in the future.

To identify and structurize the connections be-
tween ecosystem services and economic sectors, a
conceptual assessment framework was developed
(Figure 7.1.1). Ecosystem services facilitate busi-
ness activities in different sectors by providing
resources for the sector, but on the other hand, an
economic sector also affects ecosystem services ei-
ther by causing them to deteriorate or improving
their state. Identification of the connections and
interlinkages between ecosystem services and eco-

nomic sectors provides more understanding on
questions such as: What are the most important
ecosystem services that the long-term sustainabil-
ity of selected sectors depends on (directly or indi-
rectly)? What kinds of green economy benefits can
the selected sectors bring through sustainable use
of ecosystem services? How could the economic
sector improve its business performance by in-
tegrating ecosystem service and green economy
components in its operations, and what kind of
implications would this have on sustainable use
and management of ES? This information and un-
derstanding then can be used to find topics that
need more thorough consideration and research,
and to support decision-making in both private
and public sectors. The use of the conceptual as-
sessment framework is exemplified in the case of
the forest sector (Figure 7.1.1).

Results are also presented from the TEEB for
Finland stakeholder workshop held on 18.3.2014,
where the relationship between green economy
and ecosystem services in Finland, both now and
in the future, was discussed.

7.1.1

Green economy in selected sectors
in Finland: forestry, water supply and
management, tourism, and mining

Forest sector

Forests form an important part of Finnish nature as
they cover over 70% of the country’s land surface.
Forestry and the forest industry have long been sig-
nificant economic sectors providing employment
in rural areas. Many Finnish towns were originally
created around sawmills. Even though in recent
years the production of Finnish forest industries
has decreased, the sector’s share of Finland’s in-
dustrial production was still about 18% in 2012
(Suomen virallinen tilasto 2012). Forest industries
also have a significant role in Finnish foreign trade.
In 2012, forest industry products, mainly products
from the pulp and paper industries, represented
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19% of the total Finnish exports of goods. On the
other hand, the proportion of wood procurement
made up of imported wood in the Finnish forest
industries has been around 17%, sometimes even
nearer to 30% (Metla 2013c¢).

From the economic perspective, the most sub-
stantial ecosystem services produced by Finnish
forests include the provisioning services of materi-
als from plants (wood) and bioenergy. In addition
to this, forests also widely maintain other ecosys-
tem services benefiting forest industries either di-
rectly or indirectly by affecting to the growth of
forests. These regulating and maintenance services
impact on the hydrological cycle and flood protec-
tion, pest and disease control and soil formation
and composition. If any of these ecosystem servic-
es were to not exist, material production for the
industry would be halted or significantly reduced.

In addition to the dependency of the forest indus-
try on forests, forest ecosystems provide many eco-
system services to other sectors, including tourism
and recreation, the food sector (wild plants, berries,
mushrooms, fish and game animals) and the chem-
ical and pharmaceutical industry (e.g. Jappinen et
al. 2014), for example. Multiple uses of forests is cus-
tomary even in commercial forests. While providing
raw-materials, the forests can be simultaneously uti-
lized for e.g. recreation and ecosystem services are
still maintained, if the forests are managed accord-
ing to the green economy principles.

While the forest industries are strongly depend-
ent on and benefit from ecosystem services, the for-
estry and forest industry also have a major impact
on all ecosystems services provided by forests. Ev-
idently, it affects the wood material provisioning,
but also other services, such as the hydrological
cycle and climate regulation (Figure 7.1.1). In the
case of some ecosystem services, the current impact
can be positive: Finnish timber reserves are grow-
ing as the annual average increment of the current
growing stock (104 million m®) exceeds the drain
(68 million m?). In addition to timber provisioning,
this is significant in terms of global climate regula-
tion, as the increasing wood biomass binds carbon
from the atmosphere. On the other hand, forestry
practices can cause local deterioration of water
quality, for example. Moreover, forests are home
to the majority of the threatened species in Finland.
Many species with economic value, such as game
animals also suffer from the forestry practices, for
example due to fragmentation.

The transition to bioeconomy, aiming at using
renewable natural resources to replace fossil re-
sources as much as possible (see definition in Sec-
tion 2.5) and implementation of several new large
scale bio-product plants could lead to increased
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demand for wood in Finland. This, in turn, could
lead to the intensification of existing forest practic-
es within the region and/or acquisition of further
areas for forestry, resulting in negative impacts on
both biodiversity, e.gl. for saprophytic species (An-
tikainen et al. 2007) and ecosystem services such as
water retention. It is important that these effects are
also considered sufficiently in such a large project.
Besides timber products and pulp and paper, the
bioeconomy also leans strongly on using biomass
for innovative products such as pharmaceuticals,
functional foods, enzymes and replacing fossil ma-
terials and minerals in plastics, fabrics and con-
struction materials, for example.

A key question in the transition to bioeconomy
in Finland is how the ecosystem services and mul-
tiple uses of forests are maintained simultaneous-
ly. Currently in Finland biotic materials including
wood, plants and animals compose about ten per
cent of the total material requirement of the coun-
try (Statistics Finland 2014). Event though not all
non-renewable resources can be replaced with re-
newable alternatives, the transition places great
pressure on the multiple ecosystem services the
forests provide. On the other hand, a sustainable
forestry and forest industry with proactive integra-
tion of ecosystem services into the sector can pro-
duce many green economy environmental benefits,
including climate change mitigation, a reduction in
fossil fuel dependency, as well as socio-economic
benefits such as potential improvements in eco-
nomic growth, productivity and competitiveness,
accelerated innovation, and thus job creation and
poverty reduction.

Water supply and management

In Finland, the fresh and drinking water supply
is generally regulated and managed by dedicat-
ed companies within municipalities. The role of
these companies is to both ensure that a sufficient
amount of water is available and also to guarantee
the quality of the water supply. These companies
form an important economic sector at regional and
local levels, especially in the context of cities and
broader urban areas.

The supply of drinking water — both in terms of
quantity and quality — is underpinned by a range
of ecosystem services. Naturally, the availability
of water builds on the provisioning of surface and
ground water (i.e. water provisioning). Impor-
tantly, however, this water provisioning is directly
linked to ecosystems’ ability to maintain hydrolog-
ical cycles and ‘capture’” and store water, while at
the same time mitigating the risk of surface run-off
and flooding. Indirectly these beneficial functional
services build on other ecological attributes such as



availability of good-quality, permeable soil and the
existence of vegetation cover to prevent soil ero-
sion. Furthermore, ecosystems play an integral role
in maintaining the chemical conditions of water
and capturing waste and toxins, thereby also main-
taining the quality of water. On the other hand, the
functioning of the fresh and drinking water sector
can have impacts on a range of different ecosystem
services. In particular, almost all ecosystems’ bene-
ficial regulating processes (indirectly) build on the
availability of water. Cultural ecosystem services
depend directly on the quality of ecosystems and a
range of dedicated characteristics that are affected
by water availability (species diversity, ecosystem
structure, aesthetic characteristics, etc.)

In terms of green economy, a range of economic
sectors and society as a whole are dependent on
the availability of fresh and drinking water. Fur-
thermore, a range of sectors such as agriculture
and tourism strongly depend on the maintenance
of other ecosystem services potentially affected by
water extraction and consumption. However, the
dependencies of water —and other — economic sec-
tors on ecosystems’ ability to maintain water qual-
ity and availability are not reflected in water prices
in Finland. In general, however, water bills (water
supply and wastewater fees) could integrate as-
pects of ecosystem services. For example, as high-
lighted in Section 6.2 of this report, water bills could
be used create ear-marked payments (payments for
ecosystem services — PES) targeting landowners
who maintain desired management practices or
achieve certain environmental targets related to
the maintenance of water-related ecosystem ser-
vices (D’Amato & Kettunen, 2014, Pettenella et al.
2012). In Finland, about 20-30% of the municipal
costs of water are due to the purification of drink-
ing water and the treatment of sewage. Sourcing
from nearby high-quality water bodies lowers the
cost of water supply and purification. Municipali-
ties paying higher water fees for water purification
could be interested in integrating ecosystem-based
solutions into their water management policies, if
this results in an abatement of the costs of artificial
water purification. Stormwater or rainfall taxes ex-
ist in a number of northern EU Member States. In
Sweden, Denmark and Germany stormwater fees
work as disincentives to establishing impervious
surfaces, or as incentives (reduction to taxation)
to implement solutions to control storm-water
(Mattheiss et al. 2010). Revenues collected from
the fee could be used to finance water-related PES
schemes. Such PES schemes could be considered
as forming a part of a green economy, given they
aim to capture the value of well-functioning eco-
systems in regulating water quality and quantity

and integrating this value into economic signals,
including directing payments to people keeping
ecosystems in good and functioning condition.

Currently, only 2% of the groundwater resources
important to and suitable for water supply pur-
poses in Finland are classified as low quality, and
approximately 500 (of around 6,000) groundwater
areas are at significant risk from human activity
(EEA2010; Ympirist6 2011). However, ground and
surface water protection is still considered one of
the biggest current challenges related to manage-
ment of water-related ecosystem services in Fin-
land (Maunula 2012). These challenges are likely
to grow in importance, as climate change is likely
to induce changes in hydrology, nutrient load and
thermal properties of water bodies (Forsius et al.
2013). Flooding patterns are likely to be altered
and extreme events are expected to become more
common, while annual variation in floods may also
increase (Veijalainen et al. 2010, Marttila et al. 2005).
These predicted challenges to the fresh and drink-
ing water supply sector mean that the integration
of wider, ecosystem services related considerations
into the functioning of the sector are of high impor-
tance in the future.

Tourism
Tourism and recreation in nature are extremely
popular in Finland (Kettunen et al. 2012) and — not
surprisingly — the tourism and recreation sector is
one of the growing industries in Finland, currently
representing 2.3% of the country’s GDP (Matkai-
lun toimialaraportti 2011). In terms of ecosystem
services, the tourism and recreation sector builds
on the easy access to nature and the enjoyment
and different values people associate with nature.
Consequently, the sector is directly dependent on
the availability and maintenance of cultural servic-
es. The sector also relies heavily on the availability
of resources related to catering for and the safety
of visitors, including the provisioning of (local)
food, availability of fresh water and mitigation of
any possible natural disasters. Both the cultural
and provisioning services underpinning the tour-
ism and recreation sector are directly or indirectly
linked to ecosystems’ ability to maintain their bene-
ficial regulatory functions, such as the maintenance
of hydrological cycles and water quality (see 4.2.3
above). Furthermore, visitors” enjoyment is linked
to the aesthetic features and environmental quality
of an area, which in turn builds on, among other
things, the abundance of insect-pollinated flowers,
the regulation of pest and disease outbreaks, and
water resources maintaining the vegetation cover.
Tourism and recreation can have impacts on a
range of different ecosystem services. If not sustain-

The Finnish Environment len | 2015 95



ably managed, tourism and recreation can directly
lead to the degradation of ecosystems: high visitor
numbers can increase erosion, cause disturbance to
species, and lead to littering and overconsumption of
water resources. These ecosystem impacts have fur-
ther negative effects on the quality and future avail-
ability of cultural services, diminishing the natural
beauty and people’s enjoyment of areas. Increased
visitor numbers can also affect the spiritual and cul-
tural values people — especially locals — associate
with a place. Finally, the tourism industry is known
to contribute to the global carbon emissions, thus
indirectly affecting the global climate regulation.

In terms of green economy, the tourism and
recreation industry is clearly a growing area in
Finland, and regionally it is already a significant
source of livelihood in Finland. By 2020, the tour-
ism industry is expected to offer 50,000 new jobs in
Finland (OSKE 2013). At the moment, the financial
benefits from the tourism trade are mainly enjoyed
by restaurant and accommodation services, with
some benefits also flowing to amusement parks,
ski resorts, programme services, festivals and oth-
er cultural services, and camping sites (Finland’s
Tourism Strategy for 2020). Beautiful nature is in-
deed the most common reason for choosing Fin-
land as destination for leisure trip, although not a
dominating reason. Other reasons, such as new ex-
periences and amusements and having fun are also
often mentioned by visitors. (Ilola & Aho 2003).

From the national and local economic perspec-
tive, developing inbound tourism to Finland is the
most efficient method of increasing the income
generated by tourism. The key development objec-
tives within the tourism sector in Finland include
strengthening tourism clusters and networks, sup-
porting the growth and development of enterpris-
es, and improving the infrastructure of travel desti-
nations and tourism areas (Finland’s Tourism Strat-
egy to 2020). As regards tourism industry trends,
sustainable travelling has been recognized as one
of the main trends globally. Tourism is sustainable
when it “takes full account of its current and fu-
ture economic, social and environmental impacts,
addressing the needs of visitors, the industry, the
environment and host communities” (UNWTO
2005). At present, climate change, untouched and
clean nature and landscape-related values are fo-
cuses among travelers (Finland’s Tourism Strategy
to 2020). For example, 46% of German travelers
consider sustainability in travelling very impor-
tant. In addition to environmental awareness, there
are trends such as ‘Mindfulness’” and ‘Traditional
treatments’ that are gaining interest globally, but
which have not yet appeared in Finland to a large
extent. These new trends utilize services provided
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by nature’s ecosystems and they often focus on
improving mental and physical well-being in terms
of decelerating, controlling stress, and ‘earthing’,
for example walking on the ground with bare feet.
In Finland these kind of old treatments include for
example peat treatments (SMAL 2013).

Mining

Finland’s geographical conditions, i.e. bedrock and
soil provide a basis for mining operations as they
form a foundation for the extraction of metals and
minerals. The development of the mining industry
is seen as a major opportunity for Finland in terms
of creating competitiveness and local socio-eco-
nomic benefits, while responding to the increased
global demand for raw materials. The Ministry of
Employment and the Economy has launched an
action plan which aims at making the country a
leader in the sustainable extractive industry (Min-
istry of Employment and the Economy 2013a). In
2013, there were 12 metal ore mines operating in
the country; and industrial minerals were extracted
from over 30 mines (GTK 2014, Ministry of Em-
ployment and the Economy 2013b). In addition to
this, hundreds of new soil extraction permits have
been issued in recent years.

With the exception of supplies of fresh water
for mining processes, the mining industry is not
directly dependent on ecosystem services (Bishop
2010) but it has many significant direct or indirect
impacts on ecosystem services. These impacts oc-
cur during the mining life cycle, i.e. in the explora-
tion phase, construction of the site, roads and other
infrastructure that provide access to distant areas,
extractions and processing of metals and minerals,
and mine closure (Kauppila et al. 2011).

Major impacts may be felt by provisioning ser-
vices and regulating services in exploration and
construction due to the removal of overlying hab-
itats and the geological features of quarries and
their construction areas. This may cause changes
to the ecosystem’s ability to provide resources,
e.g. availability and quality of wild berries, mush-
rooms, medicinal plants, fish, fresh water and
wood or timber. In addition to this, large cuttings
of timber will have an effect on global climate reg-
ulation in terms of losses of carbon storage in the
logging timber stage and years ahead.

The extractions and processing phases (includ-
ing waste handling) may cause environmental and
health impacts including emissions of greenhouse
gases, dust and small particles; pollution to wa-
ter; and noise (smell and visual impact are also
possible). If the risk of emissions of heavy metals
or chemical leaks and tailings, such as cyanide or
sulfides to soil and water is realized, surface and



groundwater pollution, and soil and landscape
contamination may occur on a large scale causing
serious degradation and permanent damage to the
environment in terms of losing the possibility to
use water for drinking and non-drinking purposes.
Mining operations also have an impact on cul-
tural ecosystems services, i.e. losses of recreational
fishing and refreshing activities. Especially in Fin-
land, the quarries located close to inland waters
that may serve as a source for professional fishers,
farmers and recreational use of nature as many
people have their holiday cottages nearby. Accord-
ing to studies, the mere location of a quarry near to
the property would cause a continuous hindrance
to the owners in terms of 5% decreases in the prices
of properties located between 5 and 20 km from
the mining site (see Hietala et al. 2014). However,
in the case of a severe accident, the environmental,
economic and social losses would be much higher.
The impacts on ecosystem services can continue
years after the closure of the mine, including for ex-
ample, losses of carbon storage, death of flora and
fauna, exposure to water and soil erosion. Aban-
doned mines may pose serious environmental risks
especially if the after-treatment of the mine and
areas affected by the mining operation are ignored.
It is commonly argued that mining industry
makes a positive contribution to the national econ-
omy and increases local social-economic well-being
in terms of creating jobs, generating income and
taxes, and stimulating investments in education,
health care and overall infrastructure, for example.
But from the ecosystem service point of view, this
all comes with certain costs to society. Besides the
economic and social benefits in the nearby area,
the mining may cause economic and social hin-
drances to other areas or even to other sectors. For
example, the planned metal quarry to be located
in Kuusamo, close to a natural park and the Ruka
holiday resort, would cause an 11.5% decrease to
the annual net revenue. The impact on employ-
ment in the tourism sector in those areas would
be a 14.5% decrease within a year. If the quarry is
opened as planned, this would cause €82.7 million
losses in salary revenues in the tourism sector and
a €15.9 million decrease in tax revenues. (Hietala
et al. 2014). However, the impacts of the mining
industry on other sectors vary regionally and the
benefits and hindrances should be assessed on a
case by case basis. (see Hietala et al. 2014).
Despite the global climate regulation impact,
these external costs of environmental hindrances
will be realized mostly locally and it will be pri-
marily people living nearby who are on the receiv-
ing end. A serious environmental accident, such as
the one that happened at Talvivaara mine in 2012,

could evidently outweigh economic benefits. Thus
an assessment of the mining industry as one of
the potential growth sectors in the light of green
economy is critical. Mining operations always have
an impact on ecosystem services even though min-
ing can be considered ‘sustainable’ or ‘green’ if the
operations do not cause severe degradation to the
ecosystem or will not reduce the possibilities of
future generations to use the ecosystem services.
In addition to this, the external costs caused to
ecosystems should be covered by the company’s
income in order to also be sustainable from a social
point of view.

Recognizing future trends worldwide, the terms
“urban mining” and “landfill mining” are seen po-
tential as creating new market opportunities and
jobs, and accelerating the recycling of valuable
metals such as cobalt, titanium, platinum and gold,
which are needed especially in the development
of “high tech” products. Both terms refer to pro-
cesses through which the compounds and mate-
rials are recovered from products, buildings and
infrastructure that have reached their end of life.
In landfill mining the valuable materials including
non-renewable materials have been discarded over
the years. Sometimes urban mining is even seen as
an alternative to the extraction of resources from
geological deposits (“primary mining”) as second-
ary materials are accumulating in large amounts as
waste especially in urban settlements (World Re-
source Forum 2012). Projects that assess the landfill
and urban mining potential have been carried out
worldwide. However, in Finland they have so far
indicated relatively low share of recyclable materi-
als (see for example Kaartinen et al. 2013).

7.1.2

Stakeholders’ understanding of green
economy and ecosystem services in Finland

In the TEEB for Finland workshop (18.3.2014), the
main findings of the earlier literature review were
presented. The stakeholders presented their un-
derstanding and views on the state of and links
between a green economy and ecosystem servic-
es in Finland. The participants considered many
economic sectors as central to green economy in
Finland. They also felt that some sectors, such as
mining and peat extraction, cannot be included in
green economy, even if they are implemented with
high environmental standards. The most important
sectors identified were:

* the forest sector

* the agriculture and food sector

* game and fisheries
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* tourism, including adventure tourism and
use of nature for recreation and well-being;
also including neighboring recreational are-
as

* renewable energy

* cosmetics, pharmaceuticals and nutritional
additives from nature

® pure water

* the textile industry

e consultation and communication.

However, the division into “traditional” economic
sectors was considered to be old-fashioned, and
not likely to produce any new business ideas or in-
novations. Thus, it was expected that in the future
the boundaries between the traditional business
sectors are likely to weaken and dissolve. The par-
adigm change needed to support the transition to
green economy requires traditional sectors to be
viewed more widely. For example, the forest sector
is traditionally considered as providing raw mate-
rials mainly for wood products and paper, but in
the future, new business opportunities for the for-
est sector are likely to arise from natural cosmetics
and pharmaceuticals, from the food sector (wild
berries, mushrooms, medicinal plants, game, nu-
tritional additives) and tourism, for example. Inte-
grated production serving many business branches
will be increasingly important in the future and
thus greening the economy will also grow in im-
portance. Natural products can also be based on
cultivated or semi-cultivated materials, in which
case they would no longer fit into the traditional di-
vision of agricultural or forestry products. Another
potential example would be linking tourism with
forestry; these two businesses can occur simulta-
neously in the same place.

In addition to multiple economic sectors, differ-
ent types of actors were also seen as important in
promoting green economy in Finnish society. Key
actors identified included decision makers, com-
panies (e.g. large business chains, logistics chains),
consumers, and various intermediaries and trend-
setters, such as bloggers.

In the future, it was predicted that the intangi-
ble services provided by the ecosystems will grow
in importance. For example, the attractiveness of
Finland as a country, where one can find silence,
can create significant new business opportunities
for utilizing forests in health and nature tourism
(see Jappinen et al. 2014).

Green economy can also bring opportunities in
the global allocation of sustainability responsibili-
ties. The use of advanced and clean Finnish tech-
nology can help to decrease emissions in developing
countries. However, there is a risk of green washing,
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and therefore the promotion of a truly green econo-
my should be based on measured and verified data
and facts about the development. In the future, the
current understanding that GDP reflects well-being
will not be enough, and the benefits and disadvan-
tages of different actions should be identified more
widely on the basis of life cycle thinking.

Several challenges can slow the transition to
green economy. These include for example the
different values and views of actors, regulation,
harmful subsidies, and restrictions for business,
such as the high costs of patenting processes and
difficulties in getting risk financing for new inno-
vations and development work. More specifically,
the structure of retail markets in Finland was con-
sidered as complicating the promotion of green
economy. Other structural challenges mentioned
included excessive sector-specificity (silos) and
competition between the different ministries. As
green economy is largely dependent on the use of
biomass, the Finnish everyman’s rights will play
a central role in the transition to a green economy,
especially in the future. Everyman’s rights refer to
the right of everyone in Finland to enjoy outdoor
pursuits regardless of who owns or occupies an
area, and they are pivotal in enabling tourism and
the use of nature’s products such as berries and
mushrooms. On the other hand, the fragmentation
of land ownership can restrict this process.

Even though the workshop participants iden-
tified several possibilities and examples for green
economy in Finland, they felt that the concept was
still poorly structured. In many comments it was
used as a synonym for a more narrowed concept
of bioeconomy. Instead, green economy should be
considered a dynamic concept; as society develops
and becomes greener, the level required in terms of
sustainability should be raised even higher.

7.1.3

Conclusions and policy
recommendations for Finland

Our assessment and the stakeholder workshop
clearly showed that ecosystem services are an inte-
gral part of a number of economic sectors relevant
to green economy in Finland, namely the forest sec-
tor, water, tourism, the agriculture and food sector,
game and fisheries, and renewable energy. In addi-
tion to this, ecosystem services are perceived as an
integral part of growing green economy sectors such
as the textile industry, life and health style business
(LOHAS), cosmetics and pharmaceuticals.

Green economy is a wide concept and it is not
- and should not be perceived as — just focusing
on the innovation of new ‘green” products or cli-



mate change mitigation. Integration of the under-
standing of a whole range of ecosystem services
into green economy helps to ensure that the green
economy is both environmentally and socially
sustainable and truly ‘green’, i.e. also brings ben-
efits in terms of biodiversity. However, in order to
achieve this, synergies between the management
of ecosystem services and biodiversity need to be
secured in concrete investment and management
decisions, i.e. focusing on the management of a
single ecosystem service only — such as maximiz-
ing biomass production for renewable energy or
enhancing carbon sequestration through intensive
timber monocultures — can also negatively impact
upon biodiversity conservation.

Green economy cuts through various policy sec-
tors, thus policy coherence is needed in order to
provide consistent regulation and guidance for pri-
vate companies and other stakeholders. The pro-
motion of green economy needs wide collaboration
between different stakeholders and policy sectors.
Consequently, ecosystem services need to be taken
into consideration systematically when greening
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Strong interdependency

Moderate/low interdependency

Indirect interdependency

Forest ecosystem

Provisioning services

Agricultural and aquacultural products

Wild plants, animals and their outputs
Surface and ground water for drinking

depends on /
benefits from

these sectors in the future. Ecosystem services need
to be more systematically integrated into policy
level strategies and recommendations, especially
in bioeconomy strategy.

The connections between ecosystem services and
green economy identified in the context of this as-
sessment can be systematically assessed and con-
ceptualized through the framework presented in
Figure 7.1.1. This illustrative framework system-
atically highlights the interlinkages between an
economic sector and ecosystem services, including
both interdependencies and impacts. The use of
such a systematic assessment and illustration can
be a helpful aid in decision-making, highlighting a)
how ecosystem services facilitate business activities
in different sectors by providing resources for the
sector and b) how the economic sector also affects
the ecosystem services either by causing them to
deteriorate them or improving their state. If the
sector utilizes ecosystem services in sustainable
manner — based on an understanding on their in-
terdependency and possible impacts on ecosystem
services — it may produce green economy benefits
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Figure 7.1.1. Example of a systematic assessment and illustration of interlinkages between an economic sector and
ecosystem services: interlinkages between ecosystem services and the forestry and forest industry.
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for society. By understanding the full spectrum of
dependencies and impacts on ecosystem services
such a systematic assessment can also help to identi-
fy links between different sectors, for example high-
lighting the impacts of the water and forest sectors
on tourism. Consequently, it is recommended that
systematic ecosystem services assessments — as il-
lustrated in Figure 7.1.1 — would be an integral part
of the ‘greener” decision and policy making within
different economic sectors in the future.

At a company level tools supporting the inte-
gration of ecosystem services into companies’ sus-
tainability management systems and product/ser-
vice chains already exist, e.g. the World Business
Council on Sustainable Development’s (WBCSD)
guidelines for ecosystem service review and eco-
system services valuation. Similar tools could also
be developed to be applied at the level of national
and regional sectoral policy.

Recommendations concerning the economic sectors:

- Finnish forests provide a large variety of raw
materials and intangible services for many eco-
nomic sectors. In addition to wood and biofuel for
forest and energy sectors, forests provide berries
and game for the food sector and nature for tour-
ism, for example, as well as many regulating and
maintenance services that are also vital for humans
and the economy. Therefore, sustainable forest
management is one of the key prerequisites for a
Finnish green economy.

- Water supply and management is another area
that is crucial for different economic sectors. New
concepts such as payments to ecosystem services
(PES) (as outlined in more detail in Section 6.2)
could be helpful in improving water quality and
giving an economic incentive for different actors
to act in that way.

- Mining can be a regionally important economic
sector bringing socio-economic benefits. However,
according to the green economy criteria, the min-
ing sector is not considered to be a green econo-
my sector. Although operations can be carried out
according to green mining principles, it can have
significant impacts on other green economy sectors
at a regional level. Mining areas should be located
far from tourism and natural resorts.

- Tourism is a growing sector and clearly depend-
ent on ecosystem services. In order to maintain
Finnish nature in a way that is attractive to tourists
and to support this green economy with high po-
tential, ecosystems must be utilized sustainably.
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72

Ecosystem services and Natural
Capital Accounting (NCA)

Marianne Kettunen, Patrick ten Brink and
Daniela Russi

72.1
Concept and purpose of natural capital

Natural capital (NC) is a term used to capture and
highlight the role of nature in supporting the econ-
omy and human welfare (Pearce et al. 1989). The
term capital itself refers to a stock of materials or
information, which can generate a flow of goods and
services that improve human well-being. In general,
four kinds of capital are identified: manufactured,
human, social and natural capital (Ekins 1992, Ekins
2008) where the latter is formed of the stock of nat-
ural assets that provide society with renewable and
non-renewable resources (e.g. timber, water, fossil
fuels, minerals) and a flow of ecosystem services.
According to the analytical framework devel-
oped in the context of the EU ‘Mapping and As-
sessment of Ecosystem and their Services’ initiative
(European Commission 2013a), natural capital in-
cludes sub-soil assets (geological resources), abiotic
flows like solar and wind energy, and ecosystem
capital (EC), which represents the biotic element
of the natural capital and includes both ecosystems
and the flows of ecosystem services they provide
to society (see Figure 2.6.1). Naturally, the distinc-
tion between the biotic and abiotic elements of an
ecosystem is not always such a clear-cut (ten Brink
& Russi 2014). For example, water is an abiotic el-
ement in itself but since ecosystems both depend
on and play a key role in its cycle, water is often
considered a part of ecosystem capital. In the con-
text of biodiversity policy, the term natural capital
is nowadays often used in particular to refer to the
biotic components of natural capital, i.e. the eco-
system capital and the related ecosystem services
(ten Brink et al. 2012). All four types of capital are
needed to support human welfare. However, nat-
ural capital can arguably be considered the most
important one as it is embedded in all other forms
of capital, underpinning them (ten Brink et al. 2012,
ten Brink & Russi 2014). Furthermore, an important
share of natural capital is non-substitutable with
manufactured or other kinds of capital (Costanza
et al. 1997). For example, human and social capital
are heavily dependent on the physical health of
individuals, who in turn are dependent upon eco-
system services to maintain good health, including
food, freshwater, timber and fiber and a wide range
of regulating ecosystem services (e.g. water purifi-



cation, nutrient cycling, protection from floods and
other extreme events).

As with the concept of ecosystem services, the
concept of natural capital is anthropocentric, focus-
ing on those aspects of nature that benefit humans.
Consequently, the concept of natural capital does not
directly reflect the intrinsic value of nature nor does
it encompass benefits provided by different habi-
tats and species to other species (ten Brink & Russi
2014). From the perspective of biodiversity conser-
vation, the main purpose of this concept is to help
to shed light on the benefits that nature provides to
human society and consequently on the need for
nature protection —not only for moral reasons —but
also as a way to enhance human well-being and the
economy. As such, the concept of natural capital,
in particular when fully capturing the elements of
ecosystem capital, can contribute to a shift towards
a more sustainable and biodiversity-friendly poli-
cy-making, while also acting as an environmental
education tool for building awareness.

The concept also has risks, as focusing only on
the benefits to society and the economy could be
seen as encouraging commoditization of nature
(McCauley 2006, Kosoy & Corbera 2010) and in
certain contexts it may lead to prioritization of the
protection of areas that are more directly used by
humans over others with higher biodiversity value.
For this reason, the natural capital concept must
be seen in conjunction with wider biodiversity ob-
jectives and accounting must be used as a comple-
mentary tool to wider biodiversity indicators (ten
Brink & Russi 2014).
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The concept and purpose of natural
capital accounting

National Accounts is the statistical system that sys-
tematically describes a country’s national economy
and underpins the estimation of GDP. The accounts
present the gross domestic product and gross na-
tional income which reflect the state and develop-
ment of a national economy. The accounts include,
for example, data on the national economic output,
employment and income, use of income and capital
formation, described by transaction and/or sector.
Information on economic output, employment and
capital formation are presented by transaction and
sector, whereas data on consumption are presented
by purpose and durability categories. Furthermore,
supply and use tables — and the input-output tables
based on them — describe in detail product flows in
the national economy. Finally, the National Accounts
can be supported by so called Satellite Accounts.
Satellite Accounts provide a framework for more

focused and detailed statistics on a certain aspect
of economic and social life in the context of national
accounts. Satellite accounts can exist, for example,
for culture and tourism. Environmental-economic
accounts (SEEA) are nowadays very seldom called
Satellite Accounts, because they have become a much
larger and more independent statistical system.

The underlying problem from the perspective of
the sustainable use of nature and natural capital is
that the full contribution of natural capital — espe-
cially ecosystem capital - to maintaining economic
well-being and underpinning the functioning of
different economic sectors is not factored into the
national accounting system (SNA). This poor rep-
resentation of natural capital is considered one of
the key limitations of national accounts and the
GDP. For example, while timber resources are
counted in national accounts, the other services
of forests, such as carbon sequestration and water
retention and purification, are not included.

A range of policy initiatives have been initiated
to improve the integration of natural capital in-
to the accounting frameworks, both at global and
EU level (Box 7.). The so called environmental-eco-
nomic accounts form the overall framework for
integrating environmental assets into the account-
ing, whereas ecosystem capital accounts (by EEA/
MAES) or ecosystem accounts (SEEA-EEA) refer
to the accounts specifically covering ecosystems
and ecosystem services. In general, these two ac-
counting systems consist of dedicated information
for assets and flows. Assets accounts measure the
stock of natural capital (e.g. fossil fuels, minerals,
timber and land). Flow accounts cover the flows
of natural resources from the environment to the
economy (i.e. inputs) as well as from the econo-
my to nature (i.e. waste, water pollution and air
pollution). The two accounting systems are to a
certain extent complementary. Environmental-eco-
nomic accounts provide information on the state
of assets across all ecosystems (e.g. water, timber
and land accounts) and the flow of these assets
into the economy. Ecosystem (capital) accounts of-
fer insight into the overall state of the ecosystems
providing these assets, including spatially-detailed
and ecosystem-specific information on the assets,
information on the broader set of ecosystem servic-
es and their flow into the socio-economic systems
(e.g. regulating ecosystem services that, among
other things, underpin the provisioning of assets)
(see also Section 7.1 above). Figure 7.2.1 by Russi
& ten Brink (2013) provides a general overview of
the different kinds of environmental-economic /
ecosystem (capital) accounts and the role they can
play in collecting and systematizing interactions
between nature, society and the economy.
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Finally, indicators reflecting the availability and
quality of assets and flows form the basis of both
environmental-economic and ecosystem (capital)
accounts. Both assets and flows are commonly ac-
counted for in biophysical (i.e. quantity of timber,
amount of water stored or purified, amount of car-
bon captured or stored) terms but they can also be
complemented by monetary information, if appro-
priate and where methodologies and data allow (ten
Brink & Russi 2014). Understandably, for many eco-
systems and ecosystem services data gaps represent
the key obstacle to their integration into the account-
ing frameworks and to the development of reliable
accounts. For example, data may be available at a
different scale to the one required for accounting,
leading to the need for models and approximations
(e.g. local and regional data versus national appli-
cation) (ten Brink & Russi 2014). Similarly, data on
some key ecosystems and ecosystem services may
be very location specific and, in order to be used, this
data needs to be translated into indicators relevant
at the scale at which the accounts are developed.

BOX 7.The key developments towards the uptake
of ecosystem services in natural capital accounting

The System for Environmental and Economic Ac-
counts Central Framework (SEEA-CF — volume 1),
adopted by the UN Statistical Commission in 2012,
provides an internationally-agreed method for asset
accounts — which can be in physical and monetary
terms — for mineral and energy resources, land, soil
resources, timber resources, aquatic resources, other
biological resources and water resources. In short,
the SEEA-CF provides standards for environment
related accounting that - when expressed in mon-
etary terms — can be integrated into the System
of National Accounts (SNA), i.e. the international
standard for national economic accounts. (System of
Environmental-Economic Accounting, 2012)

Of even greater relevance to ecosystem ser-
vices is the Experimental Ecosystem Accounting
(SEEA-EEA — volume 2). The SEEA-EEA aims to
measure the ecosystem conditions — with a par-
ticular focus on carbon and biodiversity — and the
flows of ecosystem services into the economy and
other human activities. This kind of accounting is
still at an experimental stage and for this reason
SEEA-EEA does not provide an internationally
agreed standard for Ecosystem Accounting, but
only a discussion on the methodological options
and challenges, and general guidance on how to
structure and develop accounts. (System of Envi-
ronmental-Economic Accounting. Experimental
Ecosystem Accounting 2012)
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At EU level, the EU Regulation for European
environmental economic accounts (EU Regulation
2014) introduced the obligation for Member States
to develop at least three kinds of accounts by 2013:
air emission accounts’, accounts on environmental
taxes® and material flow accounts’. The Regulation
establishes that more modules can be added in the
future to respond to key policy needs. This can cre-
ate a legislative basis for developing natural capital
accounts at EU level. The next window of opportu-
nity for additional accounting modules is December
2016. The potential candidates for the next batch of
modules are 1) Environmentally Related Transfers
(subsidies); Resource Use and Management Expend-
iture Accounts (RUMEA); Water flow accounts; and
Forest Accounts, through the development of Inte-
grated Environmental and Economic Accounting
for Forests (European Commission 2013c).

The EU Biodiversity Strategy to 2020 requires
Member States to map and assess the state of eco-
systems and their services by 2014, and to assess
their economic value and promote the integration
of these values into accounting by 2020. In order to
meet these commitments, the initiative ‘Mapping
and Assessment of Ecosystems and their Services’
(MAES), was established by the European Commis-
sion, with support of Member States, the EU Joint
Research Centre (JRC) and the European Environ-
ment Agency (EEA) (European Commission 2013b).
It aims to contribute to the mapping and assessment
of ecosystems and ecosystem services in biophysical
—and at a later stage possibly also monetary —terms
by providing a coherent analytical framework for
the EU and Member States. MAES also includes a
module on natural capital accounting.

The EEA is currently developing experimental
Ecosystem Capital Accounts (ECA), based on the
data available at the European level. The ECA pro-
cess does not aim to generate new data, but to in-
tegrate the available data at the European level. In
order to do so, all data sets utilized are transposed
into a 1 km? grid across the entire area covered. The
first experimental ECA will include land, organic
carbon and water accounts. (European Environ-
ment Agency 2011)

Source: synthesis based on by Russi & ten Brink (2013) and ten
Brink & Russi (2014).

7 Atleast 14 different gases emitted by 64 industry groups and
by households.

¥ Including at least four tax types — on energy, transport (other than
fuel), pollution, and resources — all broken down into 64 industry
groups, households and non-residents who pay these taxes.

° Material flow accounts for 50 material types showing domestic
extraction, imports and exports. Then, Domestic Material Con-
sumption = domestic extraction + imports — exports, for each
type of material and in total.
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Figure 7.2.1. Environmental Economic Accounts and Natural and Ecosystem Capital (Russi & ten Brink 2013).

Building on the above, the general existing ac-
counting framework itself should be able to allow
for integration of a wide set of natural capital types
as well as the flow of ecosystem services. While
the accounting frameworks themselves provide
flexibility for the integration of ecosystem service
aspects, the lack of reliable and / or suitable ecosys-
tem services indicators form the key barrier to the
mainstreaming of ecosystem services information
into the accounting systems (ten Brink & Russi
2014). Consequently, in practice there is currently
only partial integration of natural capital and eco-
system services into accounts, with only a subset
of issues represented in monetary terms.

In general, if successful and comprehensive,
natural capital accounting — building on environ-
mental-economic and ecosystem (capital) accounts
— has the potential to help countries and regions
to improve their understanding of the true con-
tribution of nature to economic growth while bal-
ancing trade-offs and creating synergies between
different economic sectors and between economic
development and broader well-being (ten Brink &
Russi 2014). Such broader accounting frameworks
are predicted to form a basis for the development
of a truly sustainable green economy that builds
on the broader understanding of a country’s or
area’s natural assets and their value (Kettunen et

al. 2012, ten Brink et al. 2012, see also Section 7.1
above). The added value of accounts over ‘raw’
indicator data is that the former is integrated into
a common national statistical framework support-
ing decision-making and discussion on trade-offs
and synergies among policies (ten Brink & Russi
2014). Ecosystem (capital) accounts can also enable
the analysis of links between different components
of ecosystems and different datasets (e.g. between
land use and organic carbon accounts), which
will help to shed light on trade-offs and synergies
among policy and economic sectors.

723

Existing relevant initiatives in
Finland and their status

The CBD Strategic Plan for Biological Diversity
2011-2020 includes commitment to integrate bio-
diversity into national accounting (Aichi Target 2),
and commitments to accounting are also includ-
ed in the Finnish National Biodiversity Strategy
and Action Plan (NBSAP) 2013-2020. Finland is
also committed, as a Member State of EU, to en-
hancing the incorporation of natural values (incl.
biodiversity and ecosystem services) into national
accounting and reporting systems by 2020. At the
moment, there are no official dedicated processes
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underway supporting the achievement of this goal.
However, a number of relevant initiatives that can
form a basis for broadening the natural capital ac-
counting framework for Finland to include aspects
of ecosystem services have been identified below.

Sustainable development and

well-being indicators

Finland has identified a range of official indicators
that aim to reflect the sustainability and overall
well-being of the nation. While several of these in-
dicators provide information on the status of the
natural environment and ecosystems, only a few
of them are directly related to the availability and
flow of ecosystem services (Table 7.2.1). The exist-
ing indicators most directly related to ecosystem
services and natural capital include indicators for
provisioning services, namely timber/wood, fish,
crop, biofuels, and plants and wild animals. With
the exception of timber — for which both the incre-
ment and drain is assessed — these asset indica-
tors mainly capture the annual use of resources,
with no reflection on how sustainable the flow of
these resources is in the longer run. In addition to
this, a dedicated indicator exists for the value of
recreation, captured as annual visitor numbers to
the national parks and related flow of income to
regional economies.

Reflecting the current knowledge on how eco-
system services and natural capital underpin sus-
tainable development and well-being, a number of
key ecosystem services indicators are missing from
the current national set of indicators. In terms of
food and water security it would be useful to know,
for example, the status and trends of the pollina-
tor ‘stock” and projected sustainability of the fish
stocks. In the context of the Baltic Sea, information
on the capacity of coastal (wetland) ecosystems to
act as buffers against nutrient leakage into the sea
would complement the current indicators measur-
ing water quality. From the perspective of mitigat-
ing climate change, information on carbon storage
and sequestration capacity would be important.
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Relevant existing accounting systems
On the basis of the EU Regulation, Finland has
adopted a number of environmental-economic ac-
counts. Economy-wide material flow accounts de-
scribe in units of mass (tonnes) the volume of ma-
terials extracted, transferred or transformed from
nature. These accounts provide an overall picture
of the used material flows into the economy. This
information about material flow volume and its ra-
tio to other National Accounts aggregates describes
the material dependency of the national economy
and the pressures economic activities impose on
the environment. The information of the material
flow accounts can be used to ‘interpret’ the GDP
in the light of the volume of materials required to
generate it. National statistics in the context of the
SEEA framework are also provided regarding envi-
ronmental and energy taxes, air emissions and the
economic role of environmental goods and services
sector. The latter refers to production based on en-
vironmental pollution prevention or saving natural
resources and the data describe business activities
involving the environment practiced in Finland.
The Finnish National Accounts are also comple-
mented by a number of satellite accounts, some
of which are of interest from the perspective of
ecosystem services and natural capital. Finland has
developed dedicated satellite accounting systems
for tourism and culture (Statistics Finland 2014).
The Tourism Satellite Account — TSA provides
statistical information on the role of tourism in
Finland’s national economy. While the National
Accounts include tourism as one of the economic
sectors, TSA provides additional, more detailed
information supplementing and adding clarity
to the national accounts. It includes information,
for example, on consumption of inbound and do-
mestic tourism, output and income formation of
the tourism industry, internal tourism supply and
demand by product, employment in tourism and
physical indicators of tourism (Table 7.2.2). Simi-
larly, the Culture Satellite Accounts is a statistical
system which aims at describing the contribution
of culture to the economy (Statistics Finland 2014).
There is no internationally agreed method for pro-
ducing culture satellites, but the culture satellite
compiled in Finland largely follows the same in-
ternationally accepted methods that are used in the
TSA. The Culture Satellite Accounts describe the
role of culture as part of Finland’s national econ-
omy, complementing the National Accounts. The
culture satellite produces data on culture’s share
of output, GDP and employed persons, as well as
on private and public consumption expenditure
directed at culture.



Table 7.2.1. Current biodiversity and ecosystem services related indicators identified as part of the sustainable develop-
ment and well-being indicators in Finland (Source: www.findicator.fi).

Indicator Current use Focus Source

Status of threatened species Sustainable develop- | Biodiversity www.biodiversity.fi
ment (nature)

Status of bird populations: forest | Sustainable develop- | Biodiversity www.biodiversity.fi

birds, mire birds, farmland birds

ment (nature)

Inexplicit/unquantifiable links to
game assets

Status of the Baltic sea: chloro-
phyll a concentration, frequency
of algal blooms, visibility depth
source

Sustainable develop-
ment (nature)

Environmental quality

Some inexplicit/unquantifiable links
to ecosystems’ ability to retain nu-
trients (water purification / waste
retention)

www.biodiversity.fi

Recreation

Sustainable develop-
ment (nature)

Ecosystem service

Recreation: the value of recreation,
expressed as number of visits to
national parks and related regional
revenue streams

Metsihallitus

Awareness: attitudes towards
biodiversity

Sustainable develop-
ment (nature)

Biodiversity

The value of general importance
people place on biodiversity as an
underlining factor for well-being,
source of food, fuel and medicine,
economic growth, and mitigating
climate change.

The European Com-
mission

Blue-green algal situation in Well-being Environmental quality The Finnish Environ-
inland waters Some inexplicit/unquantifiable links | ment Institute SYKE
to ecosystems’ ability to retain nu-
trients (water purification / waste
retention)
Blue-green algal situation in the | Well-being Environmental quality The Finnish Environ-
Finnish marine areas Some inexplicit/unquantifiable links | ment Institute SYKE
to ecosystems ability to retain nu-
trients (water purification / waste
retention)
Generation of municipal waste | Well-being Resource use Statistics Finland

No links to ecosystem services

Total consumption of natural
resources (inc. TMR and GDP):
plants and wild animals, wood,
minerals, soil materials, manu-
factured imports

Sustainable develop-
ment (resource wise
economy)

Resource use
Plants and wild animals and wood
as assets

Statistics Finland

Renewable energy as a propor-
tion of final energy consumption
/ Share of renewable energy in
energy consumption

Sustainable develop-
ment (resource wise
economy and carbon
neutral society)

Resource use
Fiber as a bioenergy asset, water as
a renewable energy asset

Statistics Finland

Increment and drain of growing
stock of timber reserves

Sustainable develop-
ment (resource wise
economy)

Resource use
Fiber (timber) as asset

Finnish Forest Re-
search Institute
(Metla)

Greenhouse gas emissions

Sustainable develop-
ment (carbon neutral
society)

Carbon balance

Carbon emission as an output from
the economy, required to be se-
questered.

Statistics Finland

Fishery catch

Environment and
natural resources

Resource use
Fish as an asset

Finnish Game and
Fisheries Research
Institute

Grain crop

Environment and
natural resources

Resource use
Crops as an asset

Tike, Information
Centre of the Ministry
of Agriculture and
Forestry
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Furthermore, one of the most relevant existing
national accounting systems in Finland from the
perspective of ecosystem services and natural
capital is Forest Accounts. While not identified as
a dedicated satellite account, forest accounts de-
scribe changes in the resources and flows of wood
material, as well as their values in the national
economy thus complementing the forest sector
related information within the accounting frame-
work (Statistics Finland 2014). Besides wood re-
sources, the accounts also cover other benefits with
known volumes of monetary values derived from
forests, linked to timber extraction and use, as well
as data relating to the environmental load of the
forest industry (e.g. suspended solids, biological
oxygen demand, nitrogen and phosphorus emis-
sions, etc.) The following information, building on
the relevant indicators (e.g. the ones also used in
the context of sustainable development, above) is
captured by the accounts: annual data on forests,
wood and flows of wood material in the national
economy; data on wood resources and their use
(Table 7.2.3), including increment and drain of the
growing stock; tying up of wood material in end
products; use of other forest products; and data on
volumes and values by industry and commodity.
What is not covered, however, are the attributes
contributing to the ability of forest ecosystems to
maintain sustainable production, such as rate of
soil erosion, soil quality, etc.

Finally, national statistics are also provided on
hydrological resources and fisheries. The infor-
mation on hydrological sources is compiled and
published in the form of monthly hydrological ob-
servations and conditions in Finland (Environment
2014). The statistics include tables and diagrams
presenting daily or monthly means of hydrological
variables during the year. Summaries are presented
for a number of variables including, for example,
water level, discharge, runoff from small basins,
areal precipitation, regional water equivalent of
snow, evaporation, the temperature of surface wa-
ter, groundwater level, snow depth and soil frost
depth. Descriptions of the methods of observing or
computing the variables are also included. While
not framed as accounts as such, the information
on the hydrological resources provides important
information about the availability and flow of the
water resources at the national level. However, in-
formation about the water quality is not integrated
into these statistics on the hydrological resources,
i.e. they do not seem to make direct connections
with the indicators for sustainable development
(above). As regards fisheries, the available statisti-
cal information includes data on the volume and
values of commercial fishing. There are no official
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statistics on the available fish resources (i.e. actual
stock and population levels in Finnish waters, max-
imum sustainable yields and ecosystem carrying
capacity) reflecting the availability of resources in
the ecosystems and, consequently, the sustainabil-
ity of fishing activities.

Table 7.2.2. Example of data provided by the Tourism
Satellite Accounts: tourism demand in 2007. Source:
Statistics Finland http://193.166.171.75/database/StatFin/
kan/matp/matp en.asp

Tourism demand and supply by Indicator Year 2007
Inbound tourism demand total, EUR mil- 3,126

lion

Inbound tourism demand total, share of 29

total tourism demand %

Domestic leisure tourism demand total, 5,500
EUR million

Domestic leisure tourism demand total, 50

share of total tourism demand %

Other domestic tourism demand (compen- | 2,332

sated business trips, own free-time resi-
dences), EUR million

Other domestic tourism demand (compen- | 21
sated business trips, own free-time resi-
dences), share of total tourism demand %

Total tourism demand in Finland,
EUR miillion

10,958




Table 7.2.3. Example of data provided by the Forest Accounts: use balance (2012) (Statistics Finland http://www.tilasto-

keskus.fi/til/mettp/2012/mettp 2012 2013-12-18 tau 00l en.html).
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Conclusions and recommendations
for Finland

There are important political commitments to en-
vironmental economic accounting, including the
EU Biodiversity Strategy 2020 (Action 5: promote
integration of values in accounting by 2020) and
the CBD Strategic Plan for Biodiversity 2011-2020
(Target 2, signed in Nagoya Japan in 2010). These
political commitments remain in the heart of the
EU: the recent Environment Council conclusion
(October 2014) called on both the Commission and
Member States to step up their efforts in develop-
ing a system of valuation of EU natural capital,
including contributing to the development of envi-
ronmental accounts °. On a national level, both the
Finnish Biodiversity Strategy and Finnish Bioecon-
omy Strategy (see 2.3 above) identify the develop-
ment of a framework for natural capital accounting
as one of the key future actions.

As outlined in Section 3 of this report, a com-
prehensive set of national ecosystem service indi-
cators is currently being developed with a view to
monitoring and indicating the status and value of
these services. These indicators play a key role in
enhancing the integration of natural capital into the
Finnish national accounting systems. Consequent-
ly, future work on natural capital accounting in Fin-
land is predicted to focus on more closely aligning
the ongoing work on indicators with the existing
framework national and environmental-economic
accounts, leading to the development of ecosystem
(capital) accounts in Finland (see also Mazza et al.
2013). This should be carried out within the general
framework currently being developed under the
EU-wide MAES initiative.

Given the challenges with indicators, the ap-
propriate policy approach to developing natural
capital accounting should be to identify a number
of key ecosystem services for which the indicators
and accounting can be developed within a short
time frame, supported by plans for more detailed
and time-intensive accounts in the future (ten Brink
& Russi 2014). Therefore, the key immediate next
step in Finland would be to identify a number
of ecosystem services and related indicators that
could support the development of a pioneering
set of ecosystem accounts. Building on the existing
statistical frameworks for forestry, water resources
and tourism, it appears sensible to focus on explor-
ing how these frameworks could take on board
broader information on forest, water and recreation
related ecosystem services.

10 Council Conclusion on Greening the European semester and
the Europe 2020 Strategy — Mid-term review (28. October 2014)
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The existing forest accounts could be expanded
to include dedicated information on carbon, pro-
vided by the anticipated ecosystem indicators for
carbon storing-habitats, carbon balance and car-
bon stocks and sequestration (e.g. related value).
Furthermore, information related to the quality
of forest ecosystems — also directly linked to the
ability of forest ecosystems to support timber pro-
duction — such as soil quality, soil carbon, nitrogen
fixation and erosion control could be included to
complement current information solely focused
on the available and used timber. Such informa-
tion could be used to create a picture of the over-
all quality and the level of degradation of forest
ecosystems. Finally, the forest accounts could also
be expanded to acknowledge other economically
important forest-related ecosystem services such
as provisioning of wild berries, tourism and food
resources for reindeer herding (lichen) in Lapland.

As regards water, the existing information on
water resources and quality — supported by future
information on water retention and infiltration
capacity — could be combined and used to create
a dedicated system for water accounts. First and
foremost, it seems important to integrate the ex-
isting data on water resource statistics with the
information on the water quality. These two sets of
complementary data currently seem disconnected,
missing opportunities for joint national level analy-
sis and conclusions. The anticipated indicators for
water retention and water filtration (e.g. aquifers
and undrained habitats, water retention potential,
flood and flow control, ground water production)
can function as key elements in bringing together
information on water quantity and quality, while
revealing the capacity of ecosystems for maintain-
ing these attributes.

Similarly to the above, the existing national in-
formation on fisheries — complemented by infor-
mation on fisheries resources — could be used to
develop dedicated national accounts for fisheries.
However, information and indicators on the cur-
rent status of fish stocks might still require further
research and development. Given the importance
of recreational fishing in Finland (see Kettunen et
al. 2012), these accounts would need to include
information both on commercial and recreational
fisheries.

The existing Tourism Satellite Accounts (TSA)
could be expanded to include a dedicated element
focusing on nature-based tourism, building on the
set of ecosystem service indicators currently being
developed this purpose (e.g. high nature value are-
as, employment and tourism revenue). Ideally, the
future TSA system would be able to both specify the
significant role nature plays in creating domestic



and international tourism flows and also provide
information on the quality of nature this economic
sector heavily relies on (see also Section 7.1 above).

The development of monetary accounts for eco-
system services does not seem to be an immediate
a priority and there are no immediate plans to at-
tempt to adjust the GDP to take into account eco-
system degradation and loss of associated capacity
to deliver ecosystem services (Mazza et al. 2013).
The latter is not currently seen as practical or fea-
sible, due to the lack of robust empirical base and
international standards. However, in the longer run
the possibilities for such monetary accounts —when
relevant and feasible — could be considered. Also in
the longer run, ecosystem accounts are considered
to be at their most useful for decision-making when
linked to spatial data. This kind of development will
need further research, methodological development
and experimentations, but it is already seen as a
promising direction and it is mentioned in the third
volume of the SEEA revised version.

Finally, even the most comprehensive accounts
cannot fully capture issues related to the irrevers-
ible depletion or erosion of natural resources, eco-
systems and ecosystem services (ecological lim-
its and thresholds, nonlinearity) (Harris & Khan
2013). Consequently, it is crucial that transparency
as regards to what accounts can or cannot cover
is kept in mind when developing the accounts in
the future.

There are major efforts underway for developing
guidance (UNSTAT’s SEEA as well as very recent
CBD guidance document Weber (2014)), as well as
commitments to experimentation with accounts
(NCA within the MAES process in Europe, and
international experimentation within the WAVES"
initiative led by the World Bank). Finnish engage-
ment with environmental-economic accounting
should therefore both be able to benefit from
growing body of experience, as well as, contribute
practice and insights to support the global com-
mitments to improve governance, and both meet,
biodiversity targets as well as address sectoral, and
other policy concerns in a growing range of areas.

" WAVES (Wealth Accounting and the Valuation of Ecosys-
tem Services) is a global partnership that aims to promote
sustainable development by ensuring that natural resources
are mainstreamed in development planning. It promotes the
development of environmental economic accounting according
to the guidelines provided by the System of Environmental-
Economic Accounting (SEEA). WAVES is funded by the Eu-
ropean Commission, Denmark, France, Germany, Japan, the
Netherlands, Norway, Switzerland, and the United Kingdom
and it is being overseen by a steering committee. At the mo-
ment, the core WAVES countries — Botswana, Colombia, Costa
Rica, Guatemala, Indonesia, Madagascar, the Philippines and
Rwanda - are developing natural capital accounting. Source:
http:/ /www.wavespartnership.org
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8.1
Summary of conclusions

The assessment of the value of ecosystem services
and related biodiversity brings benefits for the de-
velopment of sustainable use of natural resources
by demonstrating the societal benefits of biodiver-
sity, for instance, through Green and Blue Growth,
human health and well-being, and nature-based
solutions. It also helps to set priorities for future
policy actions, through identifying and integrating
the importance and the true value of ecosystem ser-
vices and related biodiversity into decision-mak-
ing processes. Additionally, it enables revealing
the mutual and interlinked supply of ecosystem
services and their effect on human well-being and
economy. Considering the value of ecosystem ser-
vices can enable a more holistic natural resource
and land-use planning procedure, save financial
costs, boost new enterprises and other job-creat-
ing actions, enhance the quality of life and secure
sustainable livelihoods nationally, regionally and
globally.

Recently, the Finnish government has reviewed
the policies for the government’s natural resources
report Intelligent and Responsible Natural Resources
Economy, to the Finnish Parliament. The vision and
objective of this new policy frame is to enhance
cross-sectoral policies in a way that improves the
possibilities of Finland becoming a path setter for
sustainable natural resources economy in 2050.
The assessment of ecosystem services and related
biodiversity is an integral part of activities in this
renewed policy frame, and the results of TEEB for
Finland are in harmony and supportive with this

policy.

TOWARDS A SUSTAINABLE AND GENUINELY GREEN ECONOMY, BASED ON NATURAL CAPITAL

8 Summary of conclusions and policy

8.1.1

Assessing ecosystem services — developing
and adapting indicators for green economy

Developing indicators for ecosystem services is es-
sential for several reasons. In drafting them we are
immediately faced with some fundamental ques-
tions: What are the most important ecosystem ser-
vices in Finland? How can we measure their state
and significance? Are there any clear trends related
to specific ecosystem services? Furthermore, indi-
cator development forces us to think about ways
of connecting data on ecosystem qualities and pro-
cesses to the societal benefits that arise from their
utilization. The question of how to measure the
values of ecosystem services emerges.

All these questions have been tackled within our
national effort to create a collection of ecosystem
service indicators for Finland. Despite fast devel-
opment in ecosystem service research and monitor-
ing, few examples, if any, of such national indicator
collections exist anywhere in the world. Therefore,
ithas been a challenging task to create a framework
for an indicator set, which is, at the same time,
both suitably comprehensive and succinct. The
proposed Finnish indicator collection is based on
a combination of the international CICES classifi-
cation of ecosystem service types and the Cascade
model, which has been developed to make the flow
of ecosystem services from ecosystem structures
and functions to the benefits and associated values
that humans gain from them visible.

Expert and stakeholder consultations were or-
ganized to discuss the list of the most important
ecosystem services in Finland. At the moment, 28
services in total have been selected: 10 provision-
ing, 12 regulating and 6 cultural services. Four in-
dicators will be drafted for each indicator group:
one each on structure, function, benefit and value.
All ecosystem services will be linked to the eco-
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systems that are most closely associated with their
provision. Work on creating indicator content is
currently underway. It is obvious that there are
many information gaps, most notably regarding
some regulating and cultural services. All indica-
tors will be published online (www.biodiversity.fi/
ecosystemservices) as they are created. More expert
and stakeholder consultations will be held as the
work progresses.

Based on the work that has been done so far, a
few preliminary conclusions can be drawn. Trends
related to many provisioning services have been
relatively stable over the last two decades as re-
gards harvests and other types of utilized yields.
However, as the economy has simultaneously
grown in other areas, the relative significance of
the forestry, agriculture and fishery sectors, for ex-
ample, has decreased. Relative to other areas of
the economy these are no longer as vital as they
used to be. There are also increasing recreation-
al values related to many provisioning services.
For instance, fishing and hunting are now often
regarded as forms of recreation rather than means
of securing nutrition or earning a living.

Knowledge regarding many regulating services
is lacking. However, many such ecosystem pro-
cesses are now encouragingly under investigation.
The role of the carbon cycle and associated climate
regulation has become the most discussed and, per-
haps, critical of all regulating services as human
induced climate change advances. Contrary to
most other regulating services, markets for carbon
emissions and sequestration are already develop-
ing. Many regulating services have been tradition-
ally taken for granted. Their role in sustaining the
human economy only becomes visible when these
processes are disturbed. In Finland, there are some
critical questions related to the flow and retention
of water, nutrient dynamics and reproduction of
important species, for example.

Cultural ecosystem services are also receiving
more attention. Questions related to recreation in
nature and beneficial impacts of nature on human
health and well-being in particular are being stud-
ied intensively. Some studies show that, in some
cases at least, the recreational and health benefits
already outweigh the benefits of traditional forest
management, for example. Information on some
cultural services is more problematic to present in
indicator format as there is very little quantitative
or indeed any systematically collected information
on the significance of nature in Finnish arts and
popular culture, for instance.
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One area that requires further investigation is
the trade-offs between the utilization of differ-
ent ecosystem services. The ecosystem indicator
framework offers an opportunity to further these
kinds of analyses as well.

The Aichi Targets of the CBD, EU’s Biodiversi-
ty Strategy 2020 and so called “Fitness check” of
Nature Directives ((Bird and Habitat Directives)
require analysis of existing biodiversity, habitat
and ecosystem service data, and continuous de-
velopment of scientific methods and policy actions.
Combatting these challenges needs more research
and development e.g. on the mapping and assess-
ment of ecosystems and their services on EU Mem-
ber State level.

There are still several other scientific needs to
be resolved while working for the establishment
of a sound and workable indicator framework. For
example, regional spatially explicit sustainability
indicators supporting MAES work need to be de-
veloped. Sectoral indicators regarding regulating
and cultural services which would support sus-
tainable agriculture and forestry, and water-related
livelihoods and well-being should be developed
and tested. A set of Essential Biodiversity Variables
(EBVs) suitable for Finnish conditions, should be
developed in order to allow integration into global
monitoring systems for ecosystems and biodiver-
sity (GEOBON), directly supporting the informa-
tion needs of the Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services
(IPBES). Model systems can allow evaluating the
spatio-temporal development of risks and the vul-
nerabilities of key ecosystem services. This would
be especially important for studying extreme cli-
mate change scenarios — both the direct environ-
mental impacts, but also, for instance, the impacts
of the societal response-actions such as increasing
bioenergy production on biodiversity and ecosys-
tem services.

In general, developing the knowledge on ecosys-
tem services supporting green economy requires
investments to research. A targeted, multidiscipli-
nary research programme, for instance, could sup-
port the integration of ecosystem service concepts
with resource efficiency and sustainable economic
systems. Launching of such research programme
should be promoted for national funding organi-
sations.


http://www.biodiversity.fi/ecosystemservices
http://www.biodiversity.fi/ecosystemservices

8.1.2

Mapping the value of ecosystem
services for land use planning

To be able to deploy the ecosystem based approach
in practical planning and decision-making the in-
formation gaps related to ecosystem service pro-
vision and demand must be filled actively. Spa-
tially explicit mapping provides a concrete and
powerful method for making ecosystem services
visible. Mapping the value of ecosystem services
helps in particular in defining the most important
areas for safeguarding the flow of vital services to
society. A wealth of valuation mapping methods,
are available for various needs, depending on the
available data. Therefore, in land use and natural
resource related planning and decision-making,
the spatial variation in both, a) the potential and
the sustainable capacity of green and blue areas
(known as green infrastructure) to provide ecosys-
tem services, as well as b) the social and societal
demand for them (the beneficiaries) should be as-
sessed. This should be done early enough in the
planning or policy development process to allow
time for sufficient analysis and attaining reliable re-
sults. Gathering and processing data, collaboration
with stakeholders and the final analysis requires
allocation of enough resources and thus funding,
which needs to be taken into account.

Regulating and cultural ecosystem services re-
quire particular attention, because they remain
more easily unrecognized in the planning process.
Participatory GIS methods are recommended for
collecting experiential data about the meanings
and significance of places offering people various
cultural ecosystem services, such as recreational
opportunities, learning about nature, aesthetic val-
ues, spiritual experiences or a sense of place. Par-
ticipatory planning is especially important when it
comes to ecosystem services, as they are an essen-
tial constituent of the daily living environment. In-
tegrating local people in land use planning allows
their views and values to be taken into account
properly in the planning process, often resulting
in less contested final plans.

The key areas of green infrastructure comprise
valuable areas of nature as the backbone, which
are supplemented by areas with the highest eco-
system service provision potential and areas that
are especially important for people. To ensure a
coherent and connected green infrastructure, green
and blue corridors, so called stepping stones and
the landscape permeability, should be taken into
account as well. The key areas identified, must
then be considered in land use planning, and the
functionality of their ecosystems, maintained or en-

hanced by land use decisions. This involves giving
them an actual legitimate status in land use plans.
In regional plans, key areas of green infrastructure
identified, based on natural values and hotpots of
ecosystem services, should be marked also in the
so called ‘white areas” where there is no allocated
land use otherwise.

8.13
Valuation of ecosystem services

Valuation studies of ecosystem services can sup-
port decision-making by uncovering the benefits
ecosystems provide to society and the determi-
nants of ecosystem service values. Valuation can
depend on qualitative descriptions, quantitative
measures or monetary estimates. Monetary val-
ue estimates can be used in cost-benefit analyses
of environmental projects and in impact assess-
ments.

The review of case studies on the value of eco-
system services presented in this report has re-
vealed the economic importance of recreation in
nature, marine and freshwater ecosystems, agricul-
tural environments, urban forests and peatlands.
In addition to these studies of the general public,
a workshop of stakeholders and experts provided
information on how they rank and assess different
ecosystem services.

Recreation is a highly important ecosystem ser-
vice in Finland. Values of close-to-home recreation
visits have been estimated to be in the range of
€2-13 per visit, and value estimates of overnight
trips (such as visits to holiday cottages) vary be-
tween €29 and €252 per trip. The total annual value
of close-to-home recreation and overnight nature
trips in Finland has been estimated at around €2.9
billion. The total value of recreation is considerable
when taken into account that it is mostly obtained
by using everyman’s right on forests, water areas
and agricultural landscapes that are actively used
for the production of other ecosystem services,
such as timber and food.

According to studies on the effects of ecosystem
and landscape characteristics on the value of out-
door recreation, the value of recreation ecosystem
services could be increased further by enhancing
biodiversity and avoiding remarkable visible trac-
es of intensive forestry, such as clear-cuts, in rec-
reational areas. With respect to agricultural land,
Finnish recreationists appear to appreciate land-
scapes with grazing animals and renovated pro-
duction buildings. The value of a close-to-home
recreational visit to an agricultural area is at the
same level as the value of visits to other types of
natural areas. Agricultural lands are not, however,
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as appealing as nature trip destinations as other
kinds of natural areas.

In addition to recreation, marine and freshwater
ecosystems have also been a focus area of ecosys-
tem valuation in Finland. There are several stud-
ies on water-related cultural ecosystem services,
including water recreation, aesthetic values and
non-use (existence) values. The main emphasis
has been on valuing changes in the eutrophica-
tion status of waters, and water recreation. These
studies indicate that significant value is placed on
improvements in the state of surface waters in Fin-
land, showing the importance of both water recre-
ation and the existence of well-functioning water
ecosystems. For example, the value of water recre-
ation has been estimated at €620 per visit. As the
number of studies available is large, there are pos-
sibilities to use these to support decision-making
related to water resources. However, there are only
a few studies on the value of ecosystem services
provided by groundwater, which is an interesting
avenue for further research.

Studies measuring citizens’ perceptions of eco-
system services in agricultural environments, urban
forests and peatlands provide information on the
relative importance of various ecosystem services.
Based on these three studies, the general public em-
phasizes cultural ecosystem services in particular,
for example the recreational use of nature and its
many benefits. The studies, however, do not pro-
vide a deeper understanding of the links between
cultural ecosystem services, which is an interesting
topic for future studies. For example, recreation ben-
efits can be a prerequisite for experiencing several
other cultural ecosystem services. The studies also
reveal the difficulties in understanding the concept
of regulating services, which is natural as regulating
services relate in many cases to the ecosystem func-
tions that underlie the final services used by people.

The workshop with stakeholders and experts
focused on the changes in ecosystem services
caused by environmental changes: climate change,
eutrophication, land use changes and chemicaliza-
tion. The results showed that the experts empha-
size in particular securing ecosystem services pro-
vided by water quality that may be affected by eu-
trophication, climate change and chemicalization.
Supporting biodiversity and recreation under the
pressure of land use changes was also considered
important. The stakeholders and experts stressed
securing regulating services, and in particular pre-
venting the negative effects of climate change on
these. The results of the workshop highlighted the
importance of understanding the connections be-
tween various ecosystem services and considering
also the regulating services in valuation.
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As resources for research are scarce, making
the most of existing ecosystem service valuation
results is important. In Finland, there are dozens
of studies that have estimated monetary values of
ecosystem services and environmental improve-
ments. However, no comprehensive inventory of
these studies is available. Continuous collection of
valuation results in a valuation inventory would
provide an important outlook on nationally held
ecosystem service values and their history. The in-
ventory should include up-to-date information on
valuation studies and their results, and therefore be
of interest both to decision makers and researchers.
International valuation inventories already exist,
but their reach is limited and they have not been
updated with the most recent valuation studies
conducted in Finland.

8.14

Assessing and developing policy and
knowledge systems for ecosystem services

In contemporary Finnish regulations, numerous
connections to the concept of ecosystem services
can be found. These connections can be found for
instance in the Land Use and Building Act, which
provides key mechanisms for accommodating di-
verging land use interests. However, these con-
nections are not made explicit and contemporary
legislation does not provide clear authorization
for consideration of ecosystem services in deci-
sion-making. However most of the norms do not
directly block the consideration of ecosystem ser-
vices in decision-making either. Thus, the situa-
tion could be improved, at least to some extent,
even without changes to legislation by providing
guidance on where, when and how the concept of
ecosystem services can be utilized in decision-mak-
ing. This requires further legal analysis to identify
those norms that provide a platform for utilizing
the concept of ecosystem services.

In addition to the guidance on the creative in-
terpretation of existing norms, the development of
regulations is advisable. Our analysis revealed sev-
eral weaknesses of the current regulatory system
from the perspective of protecting ecosystem ser-
vices. Whilst the regulatory system gives adequate
legal protection for places of special importance
and specific environmental values, the protec-
tion of ecosystem services requires consideration
of broader environmental values and landscape
level management. As already mentioned, there
are flexible instruments such as land use planning
and water management planning, which allow for
the consideration of broader environmental values,
but the flexibility of those instruments leaves lot



of discretion to the planners. Thus instead of bal-
ancing and accommodating diverging interests in
decision-making, one interest can override another
one. In addition to this, even if plans were drawn
up keeping ecosystem services in mind and utiliz-
ing an ecosystem service approach, the problem is
that the links between planning law and laws reg-
ulating single decision-making processes, such as
permit processes, are not always clear. For instance
the effectiveness of water management plans ul-
timately depends on how authorities “give due
consideration” to plans in their decision-making.
Thus, in order to utilize existing planning instru-
ments to better protect ecosystems and the services
they provide, the connections between different
instruments should be strengthened.

Furthermore, an effective legal system for eco-
system services requires mechanisms that facilitate
restoration and other active conservation measures.
The existing regulations do not provide adequate
tools for this. There are only a few norms that direct-
ly require or can be used to require the conduction of
restoration measures. Currently, ecosystem restora-
tion is largely left to the public sector and is highly
dependent on public financing. Thus, developing
legislation to encourage the private sector to con-
duct restoration measures is advisable. For instance,
legislation could be developed to allow obligations
for restoration measures to be included in permit
conditions. Finally, the coherence of the regulatory
system should be strengthened. In this regard, effi-
ciency could be improved by removing and/or re-
directing subsidies that cause environmental harm.

Developing a regulatory framework that allows
or requires ecosystem services to be taken into ac-
count in decision-making is important, but inade-
quate for protecting ecosystems and the services
they provide. In addition to this, information about
ecosystem services is needed to give content for
decisions, thus the knowledge systems that deci-
sion-makers utilize need to be developed as well.
Based on the survey conducted as part of this study,
the key weaknesses of the current knowledge sys-
tems are that they do not provide information on
ecosystem services. In addition to this, the sector
specificity of knowledge systems was seen as prob-
lematic. Furthermore, it was also recognized that
not all relevant information is made available for
decision-makers. Finally, the lack of resources, time
and skills for utilizing knowledge systems and da-
tabases were seen as barriers for taking ecosystem
services into account in decision-making.

8.1.5

Piloting and adapting compensation
mechanisms and incentives —
Habitat banking and Payments

for ecosystem services (PES)

Ecological compensation is one potential mecha-
nism to be used to prevent or slow down the deg-
radation of biodiversity and ecosystem services.
Ecological compensation and especially habitat
banking should be piloted in Finland.

If used in Finland, ecological compensation
should follow the mitigation hierarchy, being a tool
only, if avoidance and minimization of loss are not
enough to eliminate the damage.

There is also a potential for developing PES-type
measures in Finland, especially for water related
ecosystem services. River basin management plans
under the Water Framework Directive hold poten-
tial as a framework to implement PES schemes. At
local level and regional level, several instruments
could be adopted to develop — or to complement
— PES schemes. These include municipal water
and storm-water fees, LIFE+ pilot programs and
schemes financed by private companies, supported
by off-on investments in green infrastructure.

8.1.6
Ecosystem services and green economy

Ecosystem services are an integral part of a number
of economic sectors relevant to green economy in
Finland, namely the forest sector, water, tourism,
the agriculture and food sector, game and fisheries,
and renewable energy. In addition to these, ecosys-
tem services are perceived as an integral part of
growing green economy sectors such as the textile
industry, life and health style business (LOHAS),
cosmetics and pharmaceuticals.

The integration of a whole range of ecosystem
services into green economy helps to ensure that
green economy is both environmentally and social-
ly sustainable and ‘truly green’, i.e. also brings ben-
efits for biodiversity. However, in order to achieve
the synergies between the management of ecosys-
tem services and related biodiversity, they need to
be secured in concrete investment and manage-
ment decisions, i.e. focusing on the management of
a single ecosystem service only can also negatively
impact on biodiversity conservation.

Policy coherence is needed in order to provide
consistent regulation and guidance for private
companies and other stakeholders. Promotion of
green economy requires wide collaboration be-
tween different stakeholders and policy sectors.
Consequently, ecosystem services need to be taken
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into consideration systematically when greening
these sectors in the future. Ecosystem services must
be more systematically integrated into policy level
strategies and recommendations, especially in the
bioeconomy strategy:.

It is recommended that systematic ecosystem
services assessments are an integral part of ‘green-
er’ decision and policy making within different
economic sectors in the future. The connections
between ecosystem services and green economy
identified in the context of this assessment can
be systematically assessed and conceptualized
through the framework presented in Figure 7.1.1.

At a company level, tools to supporting the in-
tegration of ecosystem services into companies’
sustainability management systems and product/
service chains already exist, e.g. WBCSD'’s guide-
lines for ecosystem service review and ecosystem
services valuation. Similar tools could also be de-
veloped to be applied at the level of national and
regional sectoral policy (see Sections 7.1.1-7.1.4).

8.17
Natural capital accounting

The future work on natural capital accounting in
Finland is anticipated as focusing more closely
on aligning ongoing work on indicators with the
existing framework for national and environmen-
tal-economic accounts, leading to the development
of ecosystem (capital) accounts in Finland. The key
immediate next step in Finland would be to iden-
tify a number of ecosystem services and related
indicators that could support the development of
a pioneering set of ecosystem accounts. Building
on the existing statistical frameworks for forestry,
water resources and tourism it appears sensible to
focus on exploring how these frameworks could
take on board broader information on forest, water
and recreation related ecosystem services (see more
in Section 7.2.4).

The development of monetary accounts for eco-
system services does not seem to be an immedi-
ate a priority and there are no immediate plans
to attempt to adjust the GDP to take into account
ecosystem degradation and loss of associated ca-
pacity to deliver ecosystem services. The latter is
not currently seen as practical or feasible, due to
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the lack of a robust empirical base and interna-
tional standards. However, in the longer run the
possibilities for such monetary accounts — when
relevant and feasible — could be considered. Also in
the longer run, ecosystem accounts are considered
to be most useful for decision-making when linked
to spatial data. This kind of development will need
further research, methodological development and
experimentation, but it is already seen as a prom-
ising direction and it is mentioned in the revised
version of the third volume of the SEEA.

Recommendations concerning the development
and uptake of natural capital accounting in Fin-
land:

e Aligning the ongoing work on indicators
with the existing framework for national
and environmental-economic accounts,
with a view to develop a set of pioneering
ecosystem (capital) accounts for water, fo-
rests (including forest carbon), fisheries and
fish stock and nature-based tourism.). This
should be carried out within the general fra-
mework currently being developed under
the EU-wide MAES initiative.

¢ In the longer run, explore the opportunities
to link the ecosystem accounts to spatial da-
ta (ecosystem types, land use practices, pro-
ximity to populations centres), to make the
accounts increasingly useful for decision-
making at different levels.

¢ Focus largely on the biophysical data in ac-
counts in the immediate future as this will
allow a wider range of issues to be addres-
sed. Selective use of monetary indicators
could be useful if and where they can help
contribute to important policy questions
and provide meaningful results. This could
help ensure political commitment to the
development of environmental economic
accounting.

Finally, even the most comprehensive accounts
cannot fully capture issues related to the irrevers-
ible depletion or erosion of natural resources, eco-
systems and ecosystem services (ecological limits
and thresholds, non-linearity). Consequently, it is
crucial to keep in mind transparency as regards to
what accounts can or cannot when developing the
accounts in the future.



8.2

Roadmap for decision-
makers: summary of policy
recommendations

All researchers

8.2.1

Towards a more thorough consideration
of ecosystem services in society

Ecosystem services should be a concern at
all levels of society. Securing their provision
requires coordination across administrative
and economic sectors and the involvement
of private companies and non-governmen-
tal organizations alike.

Ecosystem services should be taken into
account systematically whenever drafting
or reviewing policies, laws and regulations
that have impacts on the use of land and na-
tural resources. Adopting ecosystem service
reviews/assessments as a compulsory part
of relevant (sectoral) policy and decision-
making processes could be an effective way
to achieve this.

New compensation instruments should be
developed for situations where avoidance
and mitigation of major negative impacts
on biodiversity and related ecosystem
services is not possible. Habitat banking
(Section 6.3) could be an example of such
compensatory instruments. Also creating
market mechanisms for voluntary actions
to provide ecosystem services should be
encouraged.

New instruments — legislative and/or vo-
luntary - should be developed to encourage
land use planning and land/resource ma-
nagement approaches that build on an un-
derstanding of the full range of ecosystem
services and related biodiversity. Payment
for Ecosystem Services (PES) schemes for
water management could be one possible
example of such instruments.

Economic subsidies that have major nega-
tive impacts on critical ecosystem services
and related biodiversity need to be identi-
fied and re-directed or phased out. There is
also a need to develop positive incentives
that support the sustainable use of ecosys-
tem services and related biodiversity.

822

Basing decision-making on solid
knowledge of ecosystem services

The role of ecosystem services in society
needs to be strengthened and concretized
using up-to-date biodiversity and ecosys-
tem service indicators that are based, as far
as possible, on quantitative monitoring data.
This requires the maintenance and develop-
ment the current collection of biodiversity
and ecosystem service indicators (www.bi-
odiversity.fi), which provides data for the
Finnish national indicator system (www.fin-
dicator.fi). The Biodiversity.fi portal should
also be integrated in the monitoring system
of Finnish environment (MONITOR2020) to
secure its maintenance, and also to improve
its data availability and applicability.
Relevant key ecosystem service indicators
should be incorporated into the National
Capital Accounting system of Finland'?, al-
lowing for a more balanced view of the sta-
te of Finland’s natural resources and well-
being than the current indicators, such as
Gross Domestic Product (GDP). With the
help of this inclusion, ecosystem service
indicators can also be systematically integ-
rated into all relevant policy assessments
and the development and implementation
of sector policies.

Evaluating impacts on ecosystem services
should become a standard part of the Envi-
ronmental Impact Assessments (EIA).
Information gaps related to ecosystem servi-
ces and biodiversity need to be filled active-
ly. In particular the lesser known, but impor-
tant regulating, maintenance and cultural
ecosystem services require more attention.
Mapping and assessment of ecosystem ser-
vices and their values provide useful, spa-
tially explicit information that needs to be
integrated in land use planning, decision-
making and management on all scales.

2. The Convention on Biological Diversity (CBD) has recently
produced a toolkit for countries that are planning or starting a
process of incorporating the values of natural capital into their
accounting systems (Ecosystem Natural Capital Accounts: a
Quick Start Package, CBD Technical Series No. 77/2014).

The Finnish Environment len | 2015 117


http://www.findicator.fi
http://www.findicator.fi

8.2.

3

Emphasizing the socio-economic
importance of ecosystem services

118

In particular, current knowledge of the eco-
nomic value of regulating, maintenance and
cultural ecosystem services is limited and
needs to be increased in further studies. This
includes, for example, estimating the dama-
ges and economic costs resulting from the
loss of ecosystem services and related bio-
diversity that do not have a market-value.
A cost-benefit analysis, including valuation
of environmental impacts, should be used
to incorporate ecosystem service values into
the evaluation of projects and policies with
significant effects on ecosystem services and
related biodiversity.

More information is needed on the value of
changes in ecosystem services and on the
link between the ecosystem characteristics
and values. Also solutions that safeguard
sustainable multiple use of natural resour-
ces and land for different purposes based
on the green economy principles need to be
promoted.

Valuation data and results should be sys-
tematically collected and included within
an open access ecosystem services valuation
database. This will also improve the utiliza-
tion of data and research produced.

Wider consideration of ecosystem services
and related biodiversity in society can pro-
vide possibilities for new business models
and employment activities which are based
on the sustainable use of these assets. This
kind of development activities should be
encouraged and supported.

Private companies should be encouraged
to integrate the consideration of ecosystem
services and related biodiversity into their
management systems and business models
through the systematic use of ecosystem ser-
vices and biodiversity reviews and, where
appropriate, ecosystem services valuation.
To support this development, Business &
Biodiversity initiatives should be further
strengthened.
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Raising public awareness and
appreciation of ecosystem services

The socio-economic assessment of ecosys-
tem services and related biodiversity pro-
vides an effective way to communicate how
human societies are dependent on the pro-
vision of these assets and why the conserva-
tion and sustainable use of natural ecosys-
tems is important for human well-being.
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Appendix |.The data themes used in GreenFrame analyses of ecosystem services’ supply potential,

scored by experts.

DATA THEME DATASETS SOURCE
I. Conservation areas I.I Natura 2000 areas © SYKE
1.2 Nature reserves on public and private land, founded | © SYKE
based on the Nature Conservation Act
1.3 Nature conservation program areas © SYKE

1.4 Forest Service property reserved for conservation
purposes

© Metsihallitus

on regional plans

1.5 Conservation areas of regional plans © SYKE
2. Valuable landscapes 2.1 Nationally significant landscapes © SYKE
2.2 Regionally significant landscapes: national database |© SYKE

3. Valuable cultural herit-
age environments

3.1 Cultural environments of Uusimaa

© Uusimaa Regional Council

3.2 Nationally significant built heritage

© Finland’s National Board of Antiquities

3.3 Relics

© Finland’s National Board of Antiquities

3.4 Protected built heritage

© Finland’s National Board of Antiquities

4. Traditional agricultural
biotopes

4.1 Traditional agricultural biotopes

© SYKE

5. Important forest hab-
itats

5.1 Habitats of special importance according to the
Forest Act

© Finnish Forest Centre

tures

6. Undrained peatlands 6.1 Undrained peatlands © SYKE
7. Important bird areas 7.1 Important bird areas (IBA) © SYKE
(IBA)

8. Valuable geological fea- | 8.1 Nationally significant bedrock outcrops © SYKE

8.2 Nationally significant moraine landforms

© SYKE, Geological Survey of Finland GTK

8.3 Nationally significant windblown and shore deposits

© SYKE, Geological Survey of Finland GTK

9. Groundwater areas

9.1 Groundwater areas

© SYKE, Centres for Economic Develop-
ment, Transport and the Environment

10. High Nature Value
farmlands

10.1 High Nature Value farmlands

© SYKE

I1. Good and continuous
agricultural areas

I1.] Good and continuous agricultural areas

© Uusimaa Regional Council

12. Surface waters of high
or good ecological status

12.1 Surface water formations of the Water Framework
Directive, second planning term

© SYKE, Centres for Economic Develop-
ment, Transport and the Environment

13. Surface waters with
low or very low level of
human-induced alterations

I3.1 Hydrologic-morphological status of surface waters

© SYKE, Centres for Economic Develop-
ment, Transport and the Environment

14. Regional recreational
areas

14.1) National database on regional plans

© SYKE

14.2) Recreational areas of the Association of Uusimaa
recreational areas (Uudenmaan virkistysalueyhdistys)

© Uudenmaan virkistysalueyhdistys

15. Groundwater areas
at risk

I15.1 Groundwater areas

© SYKE, Centres for Economic Develop-
ment, Transport and the Environment

16. Sealed surfaces

16.1 Urban Layer

© SYKE

17. Land extraction sites

17.1 Finnish National CORINE Land Cover raster 25 m

© SYKE (partly ©METLA,MMM,MMLVRK)

18. Peat extraction sites

18.1 Draining status of peatlands

© SYKE

19. Surface waters of mod-
erate, poor or bad ecolog-
ical status

19.1 Surface water formations of the Water Framework
Directive, second planning term

© SYKE, Centres for Economic Develop-
ment, Transport and the Environment

20. Sites of frequent algae
bloom observations

20.1 National algal bloom monitoring database / Jarvi-
Wiki

© SYKE

21. Surface waters with
moderate or high level of
human-induced alterations

21.1 Hydrologic-morphological status of surface waters

© SYKE, Centres for Economic Develop-
ment, Transport and the Environment

22. Land cover

22.1 Finnish National CORINE Land Cover raster 25 m

© SYKE (partly ©METLA,MMM,MML,VRK))
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Appendix 2. Matrix of expert scores given to each pair of data themes and ES groups. The experts were
asked to assess the effect of each theme on the supply potential of ES in question. Positive values indicate a
favorable effect, negative values indicate a harmful effect and zero values indicate no effect or a neutral effect.

DATA THEME

ES GROUP CODE

|. Conservation areas

2. Valuable landscapes

3. Valuable cultural herit-
age environments

4. Traditional agricultural
biotopes

5. Important forest hab-
itats

6. Undrained peatlands

7. Important bird areas

8. Valuable geological fea-
tures

9. Groundwater areas

10. High Nature Value
farmlands

I1. Good and continuous
agricultural areas

12. Surface waters of high
or good ecological status

13. Surface waters with
low or very low level of
human-induced alterations

14. Regional recreational
areas

I5. Groundwater areas
at risk

16. Sealed surfaces

17. Land extraction sites

-2

18. Peat extraction sites

-2

19. Surface waters of mod-
erate, poor or bad ecolog- |- [-I |2 |2 |-I 0 -l -1 |0 |2 2 -l 2 2 2
ical status
20. Sites of freqyent algal 2 2 2 a0 4 0 1 0 o 2 2 02 a2 o
bloom observations
21. Surface waters with
moderate or high level of |0 [-2 |2 |-2 |-I -1 -l -1 0 |2 2 |2 |2 |2 |2
human-induced alterations
3: Very favorable effect, 2: Favorable effect, I: Slightly favorable effect, 0: No effect / neutral effect,
-1: Slightly harmful effect, -2: Harmful effect, -3: Very harmful effect
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Appendix 3. Matrix of expert scores given to each pair of land cover classes and ES sections.
The experts were asked to assess the effect of different land cover types on the supply potential
of ES section in question.The higher the value, the better the prerequisites for ES supply.

ES SECTION

LAND COVER

P

C

CORINE Land Cover 2006 (level 4)

o

Continuous urban fabric

wv

- Discontinuous urban fabric

Industrial or commercial units

Road and rail networks and associated land

Port areas

Airports

Mineral extraction sites

Dump sites

Construction sites

Holiday cottages

Other sport and leisure facilities

Golf courses

0.5 Horse racing tracks

—| OO/l —m O 0O 0ooojlojo|—|©

Non-irrigated arable land in use

Non-irrigated arable land not in use

Fruit trees and berry plantations

Pastures

Broad-leaved forest on mineral soil

Broad-leaved forest on histosol

Coniferous forest on mineral soil

Coniferous forest on histosol

Coniferous forest on bare rock

Mixed forest on mineral soil

Mixed forest on histosol

Mixed forest on bare rock

Natural grassland

Moors and heathland

Transitional woodland/shrub, cc < 10%

Transitional woodland/shrub, cc 10-30%, on mineral soil

Transitional woodland/shrub , cc 10-30%, on histosol

Transitional woodland/shrub , cc 10-30%, on bare rock

Transitional woodland/shrub, above coniferous timber line

Transitional woodland/shrub, arable lands not in use

Beaches, dunes, and sand plains

Bare rock

Terrestrial inland marshes

Agquatic inland marshes

Peatbogs

Peat extraction sites

Terrestrial salt marshes

Aquatic salt marshes

Rivers
Lakes

Sea and ocean
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Appendix 4.The impedance scores given for each land cover class. A higher score indicates lower
permeability.

Impedance score (1-100)

e e Higher score indicates lower permeability

Continuous urban fabric

Discontinuous urban fabric

Industrial or commercial units

Road and rail networks and associated land

Port areas

Airports

Mineral extraction sites

Dump sites

Construction sites

Holiday cottages

Other sport and leisure facilities

Golf courses

Horse racing tracks

Non-irrigated arable land in use

Non-irrigated arable land not in use

70
60
70
70
50

Fruit trees and berry plantations

Pastures

Broad-leaved forest on mineral soil

Broad-leaved forest on histosol

Coniferous forest on mineral soil

Coniferous forest on histosol

Coniferous forest on bare rock

Mixed forest on mineral soil

Mixed forest on histosol

Mixed forest on bare rock

Natural grass land

Moors and heathland

Transitional woodland/shrub , cc < 10%

Transitional woodland/shrub, cc 10-30%, mineral soil

Transitional woodland/shrub, cc 10-30%, on histosol

Transitional woodland/shrub, cc 10-30%, on bare rock

Transitional woodland/shrub, above coniferous timber line

Transitional woodland/shrub, arable lands not in use

Beaches, dunes, and sand plains

Bare rock

Terrestrial inland marshes

Aquatic inland marshes

Peatbogs

Peat extraction sites

Terrestrial salt marshes

Aquatic salt marshes

Rivers
Lakes
Sea and ocean
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Appendix 5.Valuation studies of recreation in Finland.

respondent-reported driving
cost and stated cost of travel
time: A finnish case.

Study Focus of Method | Study Data Estimated average values
valuation area
Ovaskainen, V., Mikkola, J. Recreation at TC Three adja- | On-site FIM 70-72/trip (€12/trip)
& Pouta, E. 2001. Estimating | forest recrea- cent recre- | survey of
recreation demand with on- tion sites near ation sites | visitors,
site data: an application of Helsinki in Nuuksio | n=656.
truncated and endogenously Lake Plain
stratified count data models.
Huhtala, A. & Pouta, E. 2008. |Recreation in Ccv Finland National Users of the areas: FIM 128/year
User fees, equity and the state owned outdoor (€ 21.5/year)
benefits of public outdoor recreation and recreation | Nonusers: FIM [07/year (€18/
recreation services. conservation inventory, year)
areas n=1871.
Tyrviinen, L., Mantymaa, E. & | Forest ameni- CE Ru- A visitor No visible traces of intensive
Ovaskainen, V. 2013. Demand | ties: landscape ka-Kuusa- |survey, forestry operations: €12/one
for enhanced forest amenities | and biodiver- mo tourism | n=922. week visit. Traces of intensive
in private lands: The case of | sity area forestry operations visible on
the Ruka-Kuusamo tourism 10% of the sides of routes: €11/
area, Finland. one week visit. Populations of
endangered species increase by
10%: €11/one week visit. 10% of
species extinct: € - 37/one week
visit.
Juutinen, A, Mitani, Y., Man- | National park CE Oulanka A visitor Populations of endangered spe-
tymaa, E., Shoji, Y., Siikamaki, | characteristics: National survey, cies increase by 10%: €7/visit.
P. & Svento, R. 2011. Combin- | recreational Park n=473. Biodiversity stays at the current
ing ecological and recreational | facilities and state: €5/visit. |5 species extinct
aspects in national park man- | biodiversity in the park: € -12/visit
agement: a choice experiment
application.
Pouta, E. & Ovaskainen, V. Recreation in TC Finland National Agricultural land at destination:
2006. Assessing the recrea- | agricultural outdoor € 22/day trip, €51/over-night
tional demand for agricultural |areas recreation | trip. No agricultural land at
land in Finland. inventory, destination: € 20/day trip, €57/
n=5535. over-night nature trip.
Grammatikopoulou, I., Pouta, | Agricultural CE Nurmijarvi | A house- Presence of grazing animals: €
E., Salmiovirta, M. & Soini, landscape hold survey, |82/year. Renovated production
K. 2012. Heterogeneous attributes n=630. buildings: € 36/year
preferences for agricultural
landscape improvements in
southern Finland.
Horne, P., Boxall, PC. & Ad- | Forest ameni- CE Five out- Visitor in- Average WTP for management
amowicz, W.L. 2005. Multi- | ties: landscape door areas |terviews, practice with two of the sites
ple-use management of forest | and biodiver- owned by | n=43l. left unmanaged to enhance bi-
recreation sites: a spatially sity the city of odiversity and three remaining
explicit choice experiment. Helsinki under the present management
regime to focus on recreational
use € -11
Tyrvidinen, L. 2001. Economic | Recreation in Cv Salo and A resident | In Joensuu: FIM 42-53/month (€
valuation of urban forest ben- |urban forests Joensuu survey, n= | 7.1-8.9/month). In Salo: FIM 9-17
efits in Finland. in Joensuu: | /2-hour visit (€ 2-3/2-hour visit)
322, in Salo:
224.
Ovaskainen, V., Neuvonen, Recreation TC Teijo Na- | A visitor €25-59/trip
M., & Pouta, E. 2012. Model- tional Hik- | survey,
ling recreation demand with ing area n=235.
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Study Focus of Method | Study Data Estimated average values

valuation area

Huhtala, A. & Lankia, T. 2012. | Recreation at TC Finland A leisure €170-205/trip

Valuation of trips to second leisure homes home own-

homes: do environmental er survey,

attributes matter? n=343.

Lankia, T., Pouta, E.., Neuvo- |Forest man- Ccv Finland National €92/year, 5 days/year

nen, M. & Sievdnen, T. 2014. | agement prac- outdoor

Willingness to contribute to | tices affecting recreation

the management of recrea- recreational inventory,

tional quality on private lands | quality n=276l.

in Finland.

Lankia, T., Kopperoinen, L., Recreation TC Finland National Close-to-home recreation: €2-

Pouta, E. & Neuvonen, M. outdoor 97/visit. Nature trips: €29-252/

2015. Valuing recreational recreation | trip

ecosystem service flow in inventory,

Finland. n=8895.

Appendix 6.Valuation studies of surface and groundwater in Finland.

Study Focus of | Water Ecosys- | Ecosys- Study Valuation | Estimated
valua- body tem ser- |tem ser- |popula- method |average
tion vices vices tion values

Ahtiainen, H. 2007. Willingness to | prevent- | Gulf of cultural recreation, | national contingent | €28/person

pay for improvements in the oil ing harm | Finland existence | population |valuation |(one-time

spill response capacity in the Gulf | from payment)
of Finland — an application of the | future oil

contingent valuation method. spills

Ahtiainen, H. 2008. Benefits of reduced |Lake cultural recreation, |residents |contingent | €14-29/

lake water quality improvements: | eutrophi- | Hiidenvesi existence |and valuation | household/

A case study of Lake Hiidenvesi cation cottage year

(Jarven tilan parantamisen hyodyt. owners

Esimerkkina Hiidenvesi). in nearby

municipal-
ities

Ahtiainen, H. et al. 2014. Benefits | reduced |the Baltic |cultural recreation, | national contingent | €42-60/

of meeting nutrient reduction eutrophi- | Sea existence | population |valuation |person/year

targets for the Baltic Sea - a con- | cation

tingent valuation study in the nine

coastal states.

Artell, J. 2014. Lots of value? A improved | lakes, riv- | cultural recreation | sales in- hedonic good water

spatial hedonic approach to water | water ers and sea formation | pricing quality: 9%

quality valuation. quality areas of unbuilt (€4,500)/

summer unbuilt lot

house lots excellent
water qual-
ity: 20%
(€9,000)/
unbuilt lot

Gustafsson, M. & Stage, |. 2004 reduced |seaaround |cultural recreation, | population |contingent | €222/per-

Willingness to pay for improved | eutrophi- | Aland existence |of Aland |valuation |son/year

sea water quality around Aland cation Islands

Islands (Betalningsviljan fér renare

havsvatten runt Aland).

Huhtala, A. & Lankia, T. 2012. recre- lakes, riv- | cultural recreation | holiday travel cost |recrea-

Valuation of trips to second ational ers and sea cottage method tion value:

homes: do environmental attrib- |value of |areas buyers €170-205/

utes matter? holiday trip to holi-
cottages day cottage,
with disrup-
tive algae:
€121-125/
trip
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Study Focus of | Water Ecosys- | Ecosys- Study Valuation | Estimated
valua- body tem ser- [temser- |popula- 'method |average
tion vices vices tion values

Koundouri, P. et al. 2012. The ground- | Rokua cultural recreation, |local inhab- | choice ex- |improved

value of scientific information on | water esker and provi- | water itants and | periment, |recreation

climate change: a choice experi- | manage- sioning quantity recreation- | contingent | €10—12/
ment on Rokua esker, Finland. ment al users valuation |household,
attributes increased
ground- water quan-
water tity €13-26/
household

Kosenius, A.-K. 2004. Estimating | reduced | Gulf of cultural recreation, |tourists to |contingent |€26/person/

the Benefit from Algal Bloom eutrophi- | Finland and provi- |aesthetic, |the city of |valuation |year

Reduction - an Application of cation sioning food Hanko

Contingent Valuation Method.

Kosenius, A.-K. 2010. Hetero- reduced | Gulf of cultural recreation, |national choice ex- | €149-611/

geneous preferences for water eutrophi- | Finland existence | population |periment |household/

quality attributes: The case of cation year
eutrophication in the Gulf of

Finland, the Baltic Sea.

Kosenius, A-K. & Ollikainen M. marine Finnish- cultural recreation, |national choice ex- | healthy

2012. Ecosystem benefits from attributes | Swedish and provi- |food, exist- | population | periment |vegetation

coastal habitats in Finland, Swe- archipelago | sioning ence €40-69/

den, and Lithuania. person,
pristine
areas €70/
person, fish
stocks €37—
53/person

Lankia, T. & Pouta, E. 2012. Ef- water lakes, cultural recreation | national travel cost | €18/swim-

fects of water quality changes on |recrea- |rivers and population | method, | ming trip,

recreation benefits in tion sea areas contingent | improved

Finland: Combined travel cost and behavior | water qual-

contingent behaviour model. ity: €46/

swimming
trip

Lehtoranta, V. 2013. The econom- | reduced |Lake cultural recreation, |residents |contingent |€11-22/

ic value of water management for | eutrophi- | Vesijarvi existence | of the city |valuation |household/

Lake Vesijarvi (Vesienhoidon arvo | cation of Lahti year

Vesijarvelle). and munic-

ipality of
Hollola

Lehtoranta, V., Sarvilinna, A. & restora- |streams in |cultural recreation, |residents contingent | €816/

Hjerppe, T. 2012. The significance | tion of Helsinki landscape, |of the city |valuation |household/

of streams for the residents of streams existence | of Helsinki year

the City of Helsinki. Contingent

valuation study for the feasibility

of the Small Water Action Plan

(Purojen merkitys helsinkilais-

ille. Helsingin pienvesiohjelman

yhteiskunnallinen kannattavuus).

Lehtoranta, V., Seppild, E., Mar- | resto- River cultural recreation, |residents |contingent | €19-26/

tinmaki, K. & Sarvilinna, A. 2013. | ration, Kalimen- landscape, |and cot- valuation |household

Residents’ view of and willingness | water joki existence |tage own- (one-time

to participate in water manage- quality catchment ers in the payment)

ment in the River Kalimenjoki improve- |area catchment

catchment area (Asukkaiden ment area

nikemykset ja halukkuus osallis-

tua vesienhoitoon Kalimenjoen

valuma-alueella).

Luoto, I. 1998. Recreation and its |recrea- Lake cultural recreation | Cottage contingent | €3/day/

economic value in lake Ojanjarvi | tion day | Ojanjarvi owners valuation | beach vis-

(Ojanjirven virkistyskaytts ja sen and beach itor, €34/

taloudellinen arvottaminen). visitors day/cottage

owners
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Study Focus of | Water Ecosys- | Ecosys- Study Valuation | Estimated
valua- body tem ser- tem ser- |popula- |method |average
tion vices vices tion values

Moisseinen, E. 1997. Contingent | protec- | Lake provision- | genetic national contingent | €14-60/

Valuation - The Case of the tion of Saimaa ing and resources, |population |valuation |household

Saimaa Seal. Saimaa cultural existence (one-time
ringed payment)
seal

Mantymaa E. 1993. Valuing En- reduced |Lake cultural recreation, |residents |contingent |€114-166/

vironmental Benefits Using the eutrophi- | Oulujarvi existence |and valuation | household/

Contingent Valuation Method cation cottage year

(Ympéristohyétyjen arviointi con- owners

tingent valuation -menetelmall3). in nearby

municipal-
ities

National Audit Office of Finland | recre- River cultural recreation |fishermen |travel cost |€183/fishing

(NAO) 2007. Developing fisheries | ational Tornion- method day

(Kalatalouden kehittaminen). fishing joki

Parkkila, K., Haltia, E. & Kar- recre- River lijoki | cultural recreation |fishermen |contingent | €26/person/

jalainen, T.P. 2011. Benefits of ational valuation |year

the salmon stock restoration for | fishing

recreational anglers of the river

lijoki — pilot study with contin-

gent valuation method (lijoen

lohikannan palauttamistoimien

hyodyt virkistyskalastajille — pilot-

titutkimus ehdollisen arvottamis-

en menetelmills).

Parkkila, K. 2005. Estimating the |additional | River Si- cultural recreation, |fishermen |contingent | €50-56/

Willingness to Pay for Catch Im- | salmon mojoki existence valuation | person/year

provements in the River Simojoki |catch

- An Application of Contingent

Valuation Method (Simojoen

lohen saalismédran lisaantymisen

taloudellinen arviointi contingent

valuation -menetelmalld).

Toivonen, A.-L., Roth, E. S. recre- lakes, riv- | cultural recreation |fishermen |contingent | €83/person/

Navrud, S., Gudbergsson, G;, ational ers and sea valuation |year

Appelblad, H., Bengtsson, B. & fishing areas

Tuunainen, P. 2004. The Econom-

ic Value of Recreational Fisheries

in Nordic Countries.

Valkeajarvi, P. & Salo, H. 2000. recre- Lake Pii- cultural recreation |residents contingent | €8—16/trout

Fishing and its value in Lake Pdi- |ational janne and valuation | caught

janne in 1996 (Kalastus ja kalas- | fishing property

tuksen arvottaminen Piijanteelld owners

vuonna 1996). in nearby

municipal-
ities

Vesterinen, |, Pouta, E., Huhtala, |water lakes, riv- | cultural recreation | national travel cost |€6—19/day/

A. & Neuvonen, M. 2010. Impacts |recrea- |ersand sea population | method person

of changes in water quality on tion areas

recreation behavior and benefits
in Finland.
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Summary

This report presents the results from the research
project National Assessment of the Economics of Eco-
system Services in Finland (TEEB Finland) — Synthesis
and Roadmap, financed by the Finnish Ministry of
the Environment. This pioneering project aimed
to initiate a systematic national process for the
integration of ecosystem services and related bi-
odiversity (i.e. natural capital) into all levels of de-
cision-making. TEEB for Finland was carried out
according to the models of previous international
TEEB studies (e.g. TEEB Nordic) and alongside the
EU’s MAES project (Mapping and Assessment of Eco-
systems and their Services).

The results of TEEB for Finland (2013-2014)
help to support the Ministry of the Environment
and other national decision-makers in identifying
the value and social significance of ecosystem ser-
vices. The study has produced information and
knowledge for the implementation of the Finnish
National Biodiversity Strategy and Action Plan
(NBSAP) 2013-2020 ‘Saving Nature for People’,
and for the reporting of national actions connect-
ed to the Convention of Biological Diversity’s
(CBD) Strategic Plan for Biodiversity 2011-2020
and the EU’s Biodiversity Strategy 2020, and their
obligations regarding ecosystem services and nat-
ural capital.

TEEB for Finland provides preliminary esti-
mates on the economic importance of some key
services. The main focus has been on those so far
under-recognized regulating and cultural servic-
es, while not forgetting traditional provisioning
services, the value of which has been traditionally
recognized due to their vital importance for the
Finnish economy and society. The study included
areview of the most relevant ecosystem services in
Finland, the main drivers and future trends affect-
ing the provision of ecosystem services, methods
to assess the state and future trends of ecosystem
services, for example, suggestions for ecosystem
service indicators, and a description of an example
of the spatial assessment and mapping of ecosys-
tem services and green infrastructure in the Hel-
sinki-Uusimaa region.
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Further, the study also considered possible el-
ements for improving the regulatory and man-
agement systems (e.g. legislation, payments for
ecosystem services (PES), habitat banking) that
could enable securing the future provisioning of
ecosystem services and their foundation, the bio-
logical diversity of Finland. It reviews policy and
governance issues (incl. knowledge base, laws and
other guiding instruments), a scoping assessment
and recommendations for natural capital account-
ing, and a review of the relationship between eco-
system services and a Green economy.

Regarding multiple provisioning services, such
as harvests and other types of utilized yields in
general, the trends have been relatively stable over
the last two decades. As the economy has simulta-
neously grown in other areas, the relative signifi-
cance of primary production (forestry, agriculture
and fishery) has decreased. At the same time, the
relative importance of cultural ecosystem services
used is increasing (e.g. nature-based tourism and
recreational fishing).

TEEB for Finland shows that the knowledge of
many regulating services, for example, ecosystem
processes, is still poor, but encouragingly, many
such processes are now under investigation. As hu-
man-induced climate change advances, the role of
the carbon cycle and associated climate regulation
has become an important topic. Markets for carbon
emissions and sequestration are already develop-
ing, which is not (yet) the case for other regulat-
ing services. Most regulating services have been
traditionally taken for granted and their role in
sustaining human well-being and the economy has
only become visible via the effects of disturbances
in ecosystem processes on the availability of pro-
visioning services. Such critical issues in Finland
are related to, for instance, the flow and retention
of water and nutrient dynamics; for example, eu-
trophication in the Baltic Sea and the reproduction
of some economically valuable species.

Besides regulating services, cultural ecosystem
services are receiving more attention. Especially
questions related to the recreational use of nat-



ural areas are being studied intensively and the
beneficial impacts of nature on human health and
well-being are gaining more attention. The high
value of recreational services is enabled by every-
man’s right to use forests, water areas and agri-
cultural landscapes for recreation, areas which are
used for the production of provisioning ecosys-
tem services, such as timber, bioenergy and food.
However, a limited amount of quantitative (or any
systematically collected) data on many of the cul-
tural services complicates their presentation in an
indicator format.

Spatially explicit mapping provides a concrete
method for making ecosystem services visible, as it
helps in defining the most important areas for safe-
guarding the flow of services vital for the society.
While a wealth of various methods for mapping
ecosystem services and their values are available,
the quality of these analyses is always dependent
on the available data. In land use planning and re-
source management, both supply (ecological) and
demand (societal) aspects of ecosystem services
should be considered. The early-enough timing of
these assessments is critical for ensuring consistent
analysis of sufficient quality for the purposes of
well-informed and justified decision-making.

The Aichi Targets of the CBD, the EU’s Biodi-
versity Strategy 2020 and the “Fitness check” of
the EU’s nature directives (Bird and Habitat Di-
rectives) require analysis of existing biodiversity,
habitat and ecosystem service data, and continu-
ous development of scientific methods and policy
actions. Combatting these challenges will require
more research and development, for example, on
the mapping and assessment of ecosystems and
their services on the EU Member State level.

The assessment of the value of ecosystem ser-
vices and related biodiversity brings benefits for
the development of the sustainable use of natural
resources by demonstrating the societal benefits
of biodiversity, for instance, through green and
blue growth, human health and well-being, and
nature-based solutions. It also helps to set priori-
ties for future policy actions, through identifying
and integrating the importance and the true val-

ue of ecosystem services and related biodiversity
into decision-making processes. Additionally, it
provides a picture of the mutual and interlinked
supply of ecosystem services and their effect on
human well-being and the economy. Considering
the value of ecosystem services can enable a more
holistic natural resource and land use planning
procedure, save financial costs, boost new enter-
prises and other job creating actions, enhance the
quality of life and secure sustainable livelihoods
nationally, regionally and globally.

Ecosystem services are an integral part of a
number of economic sectors relevant to a green
economy in Finland, namely, the forest sector, wa-
ter, tourism, agriculture and food sector, game and
fisheries, and renewable energy. In addition, eco-
system services are perceived as an integral part of
growing green economy sectors such as the textile
industry, life and health style business (LOHAS),
cosmetics and pharmaceuticals.

Green economy and ecosystems are cross-cutting
to various policy sectors. Policy coherence is needed
in order to provide consistent regulation and guid-
ance for private companies and other stakeholders.
The use of a systematic assessment and description
can help decision-making by highlighting: a) how
ecosystem services enable business activities in dif-
ferent sectors by providing resources for the sector;
and b) how the economic sector has an effect on
ecosystem services either through their degradation
or improvements in their state. Such an assessment
framework was introduced in this report.

Recently, the Finnish government has present-
ed the policies for the government’s natural re-
sources report Intelligent and Responsible Natural
Resources Economy, to the Finnish Parliament. The
vision and objective of this new policy framework
is to enhance cross-sectoral policies in a way that
improves the opportunities for Finland to be as a
leader in a sustainable natural resources economy
in 2050. The assessment of ecosystem services and
related biodiversity is an integral part of activities
in this renewed policy framework, and the results
of TEEB for Finland are in harmony with and sup-
portive of this policy.
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Yhteenveto

Ympaéristoministerid tilasi vuonna 2012 arvion
ekosysteemipalvelujen taloudellisesta merkityk-
sestd Suomessa. Tutkimuksen pohjana tuli kéyt-
tdd vuosina 2010-2011 toteutettua kansainvélistd
The Economics of Ecosystems and Biodiversity (TEEB)
-tutkimusta sekd vuonna 2012 julkaistua alueellista
TEEB Nordic -selvitysta.

Hankkeessa tuli erityisesti selvittda:

* Suomen tdrkeimpien ekosysteemipalvelu-
jen nykytila ja arvio tulevasta kehityksesta.

¢ Kehittdd edelleen Pohjoismaiden TEEB:in
tuloksia tdrkeimpien ekosysteemipalvelu-
jen taloudellisesta merkityksestd Suomessa.

* Laatia suosituksia ekosysteemipalvelujen
integroimisesta nykyistd paremmin osaksi
keskeisid politiikkaprosesseja.

* Arvioida keskeisten ekosysteemipalvelujen
merkitystd ja mahdollisuuksia vihredn ta-
louden edistdmisessa.

¢ Tehdéd suosituksia ohjauskeinoista luonto-
pddoman ja ekosysteemipalvelujen turvaa-
miseksi Suomessa sekd keskeisimmista jat-
koselvitystarpeista.

Tarjouskilpailun jilkeen tutkimuksen toteuttajak-
si valittiin Suomen ympéristokeskuksen (SYKE)
johtama tutkimusryhmd, jonka muina osapuolina
ovat olleet Maa- ja elintarviketalouden tutkimusk-
eskus (MTT) sekd Euroopan ympéristopolitiikan
instituutti (IEEP). Hankkeeseen on osallistunut
myds Pellervon taloustutkimus (PTT) seké tutki-
joita Itd-Suomen, Helsingin ja Lapin yliopistoista.
Suomen TEEB -raportti sisdltdd mm. hankkeen
tulokset sekd yhteenvedon ekosysteemipalvelujen
tilaa ja taloudellista merkitystd koskevasta suoma-
laisesta tutkimuksesta. Raportti antaa péaéttdjille
suosituksia siitd, kuinka ekosysteemipalvelut ja
niiden pohjana oleva luonnon monimuotoisuus
tulisi ottaa huomioon osana luonnonvarojen kes-
tavaa kdyttod ja vihredn talouden kehittdmista.
Raportti tarjoaa alustavia arvioita erdiden
tarkeimpien ekosysteemipalvelujen taloudellis-
esta merkityksestd. Pddhuomio on kohdistettu
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toistaiseksi vdhemmaille tarkastelulle ja&dneisi-
in sddtely- ja kulttuuripalveluihin, unohtamatta
kuitenkaan perinteisid tuotantopalveluja (esim.
metsien raaka-aineldhteitd), joiden arvo on pit-
kddn tiedetty merkittdvaksi maamme taloudelle
ja yhteiskunnalle.

Raportti sisdltdd yhteenvedon maamme
tarkeimpiin ekosysteemipalveluihin ja niiden tar-
jontaan vaikuttavista tekijoistd, esityksid tavoista
arvioida palvelujen tilaa ja kehitystd, ehdotuksia
tatd kehitystd kuvaaviksi indikaattoreiksi, sekd
esimerkin ekosysteemipalvelujen ja vihredn infra-
struktuurin spatiaalisesta arvioinnista ja kartoituk-
sesta Helsinki-Uusimaa alueella.

Raportti esittelee ekosysteemipalvelujen sddte-
ly- ja hallintakeinojen parantamisen vélineitd (esim.
lainsddddntod, ekosysteemipalvelujen tuottamis-
esta perittdvid maksuja, luontoarvopankkia), jotka
edistavat ekosysteemipalvelujen kestdvaa saatavuut-
ta sekd niiden perustan, Suomen biologisen moni-
muotoisuuden turvaamista. Tutkimus luo katsauk-
sen asiaan liittyviin toimintapolitiikan ja hallinnan
keinoihin mukaan lukien tietoperustaan, lakeihin
ja muihin ohjauskeinoihin. Raportti siséltdd myos
luontopddoman kansallisen tilinpidon (natural cap-
ital accounting) nykytilan arvion sekd suosituksia
tilinpidon edistdmiseksi, kuten myos katsauksen
ekosysteemipalvelujen ja vihreédn talouden suhteesta.

IThmisperdisen ilmastonmuutoksen edetessd
hiilen kierto ja siihen liittyva ilmastonsaédtely ovat
tulleet tdrkeiksi yhteiskunnallisiksi teemoiksi.
Hiilipaastoihin ja hiilen sitomiseen liittyvat mark-
kinat ovat jo kehittyméssd. Muutoin useimmat
sddtelypalvelut on perinteisesti otettu itsestddn
selvind ja niiden rooli ihmisten hyvinvoinnin ja
talouden ylldpitdjand on nédhty ldhinnd ekosys-
teemiprosessien héirididen yhteydesss, jotka ovat
heijastuneet tuotantopalvelujen saatavuuteen.
Suomen TEEB -hankkeen tulokset osoittavat, etta
tiedot ekosysteemiemme monista sdatelypalve-
luista, esimerkiksi ekosysteemeissd tapahtuvista
prosesseista, ovat edelleen vdhdiset. Rohkaisevaa
kuitenkin on, ettd monet ekosysteemiprosessit ovat
jo nousseet tutkimuksen kohteeksi.



Kulttuuripalveluja, erityisesti luonnon virk-
istyskdyton kysymyksid, on tutkittu siatelypalve-
luja enemmaén. Esimerkiksi luonnon mydnteiset
vaikutukset ihmisten terveyteen ja hyvinvointiin
ovat saaneet lisdd huomiota. Luonnon tarjoami-
en virkistyspalvelujen suuri hyédyntdmisarvo
kansalaisten keskuudessa perustuu suomalaiseen
jokamiehenoikeuteen liikkua vapaasti metsissd, ve-
sialueilla ja maaseudulla. N&itd alueita kdytetdadn
samanaikaisesti my0s tuotantopalvelujen, kuten
raakapuun, bioenergian ja ruoan tuotantoon. Viime
aikoina luontomatkailun ja virkistyskalastuksen
suhteellinen arvo on korostunut, samalla kun per-
inteisten maa-, metsé-, ja kalatalouden tuotanto-
palvelujen “ylivalta” taloudellisissa tarkasteluissa
on alkanut pienentya.

Ekosysteemipalvelujen tarkka sijoittaminen
kartoille, josta Suomen TEEB -raportissa on esim-
erkkejd, tarjoaa konkreettisen menetelmén eko-
systeemipalvelujen visualisointiin ja edistdd myos
néitd hyotyja yhteiskunnalle tuottavien tarkeimpi-
en alueiden maarittdmistd ja turvaamista. Tarkaste-
lujen, joissa huomioidaan seki ekologiset ettd so-
sio-ekonomiset ndkdkohdat (ml. palvelujen kysyn-
td ja tarjonta) laatu riippuu suuresti analyyseissd
tarvittavien paikkatietojen saatavuudesta. Lop-
putuloksen kannalta on oleellisen tdrke&dd saattaa
analyysien tulokset riittdvén ajoissa padtoksenteki-
joiden ja maankdyton suunnittelijoiden tietoon.

Koska ekosysteemipalvelujen ja niiden pe-
rustana olevan biologisen monimuotoisuuden so-
sio-ekonomisen, ekologisen ja kulttuurisen arvon
tunnistaminen osoittaa luontopddoman hyddyt
taloudelle ja hyvinvoinnille, luontopddoman ar-
viointi on erittdin hyddyllistd luonnonvarojen
kestdvan kdyton kehittdmisen kannalta. Suomen
luontopddoman todellisen arvon yhteiskunnallisia
hyétyjd voidaan havaita esimerkiksi vihredn ja sin-
isen kasvun, ihmisten terveyden ja hyvinvoinnin
sekd luontoon perustuvien ratkaisujen kokonais-
valtaisissa tarkasteluissa.

Luontopddoman arvon arviointi mahdollistaa
nykyistd tasapainoisemmat luonnonvarojen
suojelun ja kestdvdn kdyton sekd maankdyton
tarkastelut, sddstda taloudellisia kustannuksia,
edistdd uutta yritystoimintaa ja muita tyollisyytta
parantavia toimenpiteitd, parantaa kansalaisten
eldmédnlaatua sekd turvaa kestdvan elinkeinoto-
iminnan harjoittamista kansallisesti, alueellisesti
ja maailmanlaajuisesti.

Ekosysteemipalvelujen tarkastelu ja ym-
martdminen on olennaisen tdrkedd monille
vihredn talouden kehittdmisen kannalta térkeille
sektoreille, kuten maa-, metsé- ja vesitaloudelle
sekd ravinnontuotannolle ja uusiutuvien energi-
aldhteiden kestédville kédytolle. Vihredn talouden

kannalta keskeisid elinkeinoja ovat myos tekstiilit-
eollisuus ja terveyteen liittyva yritystoiminta seka
kosmetiikka- ja ladketeollisuus.

Talla hetkelld kvantitatiivisen tai yleensd sys-
temaattisesti kerdtyn ekosysteemipalvelutiedon
(datan) puute vaikeuttaa kulttuuripalvelujen ja
erityisesti sddtelypalvelujen tarkastelua esimerkik-
si indikaattoreiden avulla. Toisaalta, kansallisten
tarpeiden rinnalla, Biologista monimuotoisuutta
koskevan yleissopimuksen (Convention on Bio-
logical Diversity, CBD) Aichi-tavoitteet, Euroopan
unionin biodiversiteettistrategia 2020 ja EU:n luon-
nonsuojeludirektiivien (habitaatti- ja lintudirektii-
vi) toimivuuden arviointi, ns. “fitness check”, edel-
lyttdavat luonnon monimuotoisuuden nykytilan ja
kehityssuunnan arviointia, habitaatti- ja ekosys-
teemipalvelutietoa, sekd tutkimusmenetelmien ja
politiikkatoimien jatkuvaa kehittdmista.

Suomen TEEB -hankkeen tavoite on ollut, ettd
projektin tulokset tukevat ymparistdministeriota
sekd muita kansallisia padtoksentekijoitd ja toimi-
joita maamme tdrkeimpien ekosysteemipalvelujen
tunnistamisessa, niiden tilan ja kehityssuuntien ar-
vioinnissa, taloudellisessa ja muussa arvottamises-
sa seka tielld kohti ekosysteemipalvelujen kestavaa
hallintaa.

Tuotettua tietoa on mahdollista kdyttdd Suomen
kansallisen biodiversiteettistrategian ja toimint-
aohjelman toteutuksessa sekd raportoitaessa EU-
:lle ja CBD-yleissopimukselle maamme toimista
kansainvilisten biodiversiteettiin liittyvien vel-
voitteiden toimeenpanossa. Koska TEEB -luon-
teiset tutkimukset ovat suuren kansainvélisen
mielenkiinnon kohteena, Suomen TEEB -raportti
julkaistaan englanniksi, jotta havainnot olisivat
myds kansainvilisten tutkijoiden ja muiden taho-
jen kdytettdvissa.

Vuoden 2014 lopussa Suomen hallitus luovutti
eduskunnalle valtioneuvoston luonnonvaraselon-
teon paivityksen “Suomi kestdvan luonnonvarat-
alouden edelldkéavijaksi 2050” (TEM 2014). Suomen
TEEB:in tulokset tukevat hallituksen selonteon ta-
voitteita ja ovat harmoniassa niiden kanssa. Eko-
systeemipalvelujen ja niiden perustan, luonnon
monimuotoisuuden, tunnistaminen ja arviointi
ovat olennainen osa matkalla kohti luonnonvaro-
jen kestdvdn kédyton edelld kévijan roolia, johon
hallituksen selonteko pyrkii.

Suomen TEEB -hankkeen tulokset tukevat
maamme hallitusta jatkamaan systemaattista keh-
itysty6td ekosysteemipalvelujen ja niiden pohjana
olevan luonnon monimuotoisuuden arvon (luon-
topddoman) sisallyttdmiseksi kaikentasoiseen
padtoksentekoon. Suomen TEEB -projektia on
esitelty eduskunnan ympaéristévaliokunnalle sen
avoimessa kokouksessa 4.11.2014.
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| denna rapport presenteras resultaten fran forskningsprojektet kring en nationell bedémning av virdet av ekosys-
temtjdnster i Finland (National Assessment of the Economics of Ecosystem Services in Finland, nedan TEEB Finland).
Syftet med detta pionjarprojekt var att inleda en systematisk riksomfattande process for att integrera ekosystem-
tjanster och biologisk mangfald (dvs. naturkapital) i beslutsfattande pa alla nivaer. TEEB Finland utférdes enligt mo-
dellerna for tidigare internationella TEEB-undersékningar (t.ex. TEEB Nordic) och parallellt med EU:s MAES-projekt
(Mapping and Assessment of Ecosystems and their Services).

TEEB Finland ger prelimindra beddmningar av vissa centrala ekosystemtjinsters ekonomiska betydelse. Fokus har
framfor allt legat pa reglerande och kulturella tjanster som hittills inte identifierats i tillracklig utstrackning, men
aven pa traditionella forsorjande tjanster, vilkas virde av havd har identifierats pa grund av tjansternas stora betydel-
se for den finska ekonomin och samhillet.

Utvecklingstrenden ndr det giller multipla forsérjande tjanster, saisom skordar och andra typer av tillgodogjord
avkastning, har varit ganska stabil under de senaste tva decennierna. | takt med att ekonomin under samma tid

har stirkts inom andra omraden har primarproduktionens relativa betydelse minskat. Samtidigt 6kar den relativa
betydelsen av de kulturella ekosystemtjanster som utnyttjas. Kunskapen om manga reglerande tjinster, t.ex. eko-
systemprocesser, ar fortfarande mycket begransad, men positivt dr att manga sadana processer nu undersoks. Aven
kulturella ekosystemtjanster far nufortiden allt stérre uppmarksamhet.

Statsradet har nyligen sett 6ver riktlinjerna i redogérelsen Smart och ansvarsfull naturresursekonomi, statsradets
naturresursredogorelse till riksdagen.Visionen och malen for de nya riktlinjerna ar att fraimja sektorsévergripande
politik pa ett sitt som forbattrar Finlands mojligheter att bli en foregangare nar det giller hallbar naturresursekono-
mi 2050. Bedomningen av ekosystemtjinster och biologisk méangfald utgér en oskiljaktig del av de atgardsbehov som
namns i de reviderade riktlinjerna, och resultaten av TEEB Finland &verensstimmer med och stéder dessa riktlinjer.

Nyckelord

Ekosystemtjénster, biologisk mangfald, miljbokforing, grén ekonomi, naturresurser, miljdindikatorer,
naturvirdeshandel, hallbar anvandning
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