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Human activities, such as land use changes and fossil fuel combustion, have altered the Earth’s
surface and atmosphere, leading to biodiversity loss and climate change. To address this, strategies
for climate mitigation must consider biodiversity impacts, and reciprocally, conservation efforts
should adapt to climate change. Sound natural processes, influenced by biodiversity, affect the ability
to adapt to climate change. Balancing these factors jointly is crucial for a sustainable future (Roy et al.,
2022; IPBES-IPCC, 2021). Even if climate change is limited to below 2°C, the functioning of
ecosystems and survival of different species will likely change in many countries, with potentially
significant impacts to economies and public finances. Ecosystem services cover provisioning,
regulating, cultural and supporting services by nature. Anticipation of both sudden and gradual,
cascading economic risks associated with ecosystem services is important, especially for countries
such as Finland, whose economy is heavily reliant on ecosystems.

Some of the potential ecosystem-related economic risks for Finland were analyzed, with forest and
agricultural models combined into a macroeconomic model (the regional, dynamic general equilibrium
model: RegFinDyn). The research project started with a review of the most relevant climate change
effects. Future economic risk levels for selected sectors were then assessed using the sector models,
and their results were fed into the macroeconomic model to obtain partial national and regional
economic estimates. Based on the results, the cascading risks in Finland are expected to be larger
than damage from extreme weather events (Perrels et al., 2022). Just in forest ecosystems, the
impacts of changing climate and disturbances may be substantial, and new modeling approaches
have been developed to cover both carbon sequestration and biodiversity-related impacts for forests
(Honkaniemi et al., 2024; Forsius et al., 2021).

Wider assessments on nature-related economic risks from the United Kingdom find that incorporating
nature-related risk amplifications into climate scenarios would double the estimated economic impact
of climate change in the UK (Avery et al., 2024). Further, water purification was found to provide the
highest economic value by ecosystem services in the European Union in 2012, based on a pilot of
ecosystem accounting (Vysna et al., 2021). Global pressures—changes in air pollution, climate change,
land-use, their interactions, and effects on soil processes—have also decreased water quality and
increased water treatment costs (McDonough et al., 2020; Harkonen et al., 2023). In Finland, organic
carbon concentrations in previously clear lakes have increased by up to 500% over the past 30 years.
This browning by organic carbon can also affect aquatic greenhouse gas emissions (Harkonen et al.,
2023).

Yet, the abovementioned studies revealed several gaps in knowledge and modeling approaches to
obtain wider and better estimates on the economic risks related to ecosystems. In the Finnish case,
only some of the identified relevant risks could be assessed. Most ecosystem service impacts could
not be quantified. Only the forest and agriculture sector—related provisioning service risks were
included in the calculations (Perrels et al., 2022). The extensive UK assessment also found a need for
more scenario assessments and concluded that current modeling frameworks for understanding
systemic risks are inadequate as they fail to account for feedback processes between the economy
and nature. In addition, nature-related financial risk assessment is in its infancy (Avery et al., 2024).
Often there are also data limitations. For example, the new UN statistical standard—based ecosystem
accounting (a statistical method to account for ecosystem capital) is still under development and
being piloted in many countries, including Finland. In order to benefit from ecosystem accounting, it
needs to be adopted in a sufficiently comprehensive form (Leinonen et al., 2024).

For example, the discrepancy in measuring restoration expenses and benefits complicates and biases
old-fashioned cost-benefit analysis. The EU’'s ecological restoration law accelerates the recovery of
human-altered environments (such as forests and wetlands), bringing them closer to their original
natural condition. Restoration supports several essential ecosystem services for human well-being,
such as soil vitality (improving soil health, crucial for food production), carbon sequestration
(capturing carbon dioxide from the atmosphere), flood protection (enhancing natural flood control),
and resilience to extreme weather (strengthening ecosystems’ ability to withstand extreme weather
events). The European Commission estimates Finland’s restoration costs €930 million per year (0.39%
of gross domestic product) and the estimated partial benefits, primarily related to improved inland
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water quality, amount to €10 billion annually, but the calculations cannot account for the many
benefits that are not directly marketable (Ministry of Environment, Finland, 2024; Artell and Kniivala,
2024).

Due to the various limitations and challenges in the analyses of the nature-related economic risks,
there have been increasing requests to also use simpler, but more comprehensive methods to analyze
them (such as storylines, narratives, causal networks, and participatory systems mapping) in addition
to improving the more complex quantitative modeling (e.g., Shepherd et al., 2018; Oliver et al., 2027;
Barbrook-Johnsson et al., 2023). The Finnish Prime Minister’s Office has started conducting annual
societal sustainability assessments to scope research results and knowledge gaps relating to the
ecosystem-related risks to the Finnish economy and society in the short to medium term as well as
the various other sustainability challenges. The assessments use a five-dimensional approach to
sustainability: 1) ecological, 2) human capital and culture, 3) social and health, 4) economic, and 5)
security, the rule of law, and democracy. They aim to clarify interlinkages between different
sustainability challenges; identify key opportunities and risks, impact channels and leverage points;
and build a better knowledge base on the current state of the different sustainability challenges. The
assessments are based on a wide participatory approach and systems thinking, starting with
qualitative system mappings. The slow progress toward ecological sustainability highlights that
conventional, tried-and-tested problem-solving methods are ill-equipped to address systemic issues.
Additionally, overlooking diverse perspectives on complex problems and the inherent challenges of
governing multifaceted, systemic issues undermines the credibility of any move toward sustainability
(EEA, 2024).

In addition, Finland's new €50 million EU-funded Priodiversity LIFE project is innovating strategic, new,
and more effective means to combat biodiversity loss and improve policy coherence with strategic
leadership of the Prime Minister's Office and an exceptionally broad group of actors including the
Ministry of Environment and Ministry of Finance, and a number of research partners and other
stakeholders. This project involves building national capacity and monitoring how various national
processes and policy measures affect the achievement of EU biodiversity strategy objectives.
Additionally, it includes an evaluation of the biodiversity impacts of key national policies, and a
network is being developed to identify, evaluate, and monitor funding sources relevant to Finnish
biodiversity targets in order to address financing gaps.

Furthermore, efforts in Finland have been backed by high-level considerations. Namely, a high-level
Working Group on Financing the Green Transition (Finnish Government, 2023) identified the need to
reconcile the objectives and timeframes of economic policy with those of the climate and
environmental policy, with the following key recommendations linked closely to economic impact
assessment and modeling:

e First, prepare a plan for creating an assessment, monitoring, and analysis framework
to evaluate the overall economic and fiscal impacts of climate and biodiversity loss as
well as the policy measures required to reach them. Such a plan would address the
need to identify and monitor risks associated with the transition, investment and
financing needs, and the links to climate and environmental policy objectives.

e Second, build up a knowledge base of economic policy decision-making in the green
transition.

e Third, step up economic research, especially by increasing the resources allocated to
applied economic research studying the links between climate change, biodiversity
loss, and the economy, and by creating cooperation networks in which better use can
be made of economic and natural sciences as well as cross- administrative expertise
and cooperation. To this end, the usefulness of international scientific and research
networks was identified.



Finally, to develop the economic analyses and modeling related to ecosystem services, MoFs and
other economic policymakers could consider, for example:

e Widening the systemic risk reviews of potential climate change-related sudden and
cascading economic risks related to ecosystem services

e Developing better databases on the economic value of ecosystem services, such as
UN standards—based ecosystem accounting

e Incorporating ecosystem-related impacts to macroeconomic risks assessments,
starting potentially with simpler qualitative methods and the development of
quantitative modeling tools for the task; as many countries seem to be facing
limitations on conducting such quantitative analyses, international cooperation in
model development could be considered.
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