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Position paper
Solutions to mitigate climate change and
biodiversity loss in the land use sector

Finland aims to be carbon neutral by year 2035 and the EU by the year 2050.
EU’s Biodiversity strategy for 2030 aims at reversing the degradation of eco-
systems through increased protection and restoration of ecosystems.

How will we reach these targets by simultaneously boosting economy?

Key messages

1. Climate change mitigation must be economically feasible
- New management measures are needed for peat soils (croplands

and forests)
- Policy incentives and carbon markets must support the adoption of

new management measures

2. Safeguarding biodiversity should be incorporated into the
natural resources use

- Integrated monitoring systems and biodiversity indicators should
be developed to support state-of-the-art science for solid knowl-

edge base
- Innovative measures are needed to support both biodiversity and ma-
terial sourcing for bioeconomy in a balanced manner

3. Research aims to find solutions to boost economy and ensure
security of supply simultaneously with reaching climate and
biodiversity targets

- Models and tools are needed to identify synergies and trade-offs
- (o-created knowledge, solutions and governance mechanisms ad-
vance just transformation
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2 Solutions

Luke’s expertise - from science to policy

1. Climate change mitigation must
be economically feasible

New management measures are needed in
croplands and forests on peat soils

In Finland, the largest emission sources in the land
use sector are croplands on peat soils and soils in
drained peatland forests. Control of water table lev-
el is the key for reduced emissions. Emissions in
croplands may be reduced by changing the cultiva-
tion from annual to perennial crops or to paludicul-
ture. In peatland forests continuous cover forestry
and ash fertilization can be used to reduce need of
ditch network maintenance operations after wood
harvest. New management measures can increase
the cost-effectiveness of the production by con-
verting unproductive measures towards more sus-
tainable practices.

Example project in Luke:

- HoliSoils H2020 project (2021-
2025) focuses on management,
modelling and monitoring for
European forest soils to pro-
vide an improved, integrat-
ed, and harmonised monitor-
ing and modelling framework
across Europe. Partners from
South America (Uruguay) and
Asia (Japan) broaden the per-
spective globally

Policy incentives and carbon
markets must support the adoption
of new management measures

Incentives should support the reduction of green-
house gas emissions and the increase of carbon
sequestration. Setting aside cultivation of unpro-
ductive, high-emission peat soils, preventing the
clearing peatlands for new fields and restoration of
low-productive peatland forests could be promot-
ed by farm-level compensations that fulfill trans-
parent high-criteria carbon markets.

Example in Luke:

- Policy brief: Soil as part of climate solution - ag-
ricultural policy reform to promote climate-smart
aariculture

2. Safeguarding biodiversity
should be incorporated into
the natural resources use

Integrated monitoring systems support
state-of-the-art science

Integrated monitoring systems such as ICP Forests'
programme and National Forest Inventories provide
information on the state of ecosystems. Monitor-
ing must be integrated closely with research and
cooperation within and between monitoring net-
works on the EU level must be strengthened. To-
gether with modern experimental and analytical
facilities the monitoring systems support i) devel-
opment of evidence-based biodiversity indicators
and ii) adaptation and mitigation strategies to safe-
guard plants, soil, water, biodiversity and whole
ecosystem health in managed ecosystems.

Example projects in Luke:

- Operation Bilberry (2021-2022) is a
biodiversity re-inventory of forest
vegetation on a systematic sam-
pling network covering whole
Finland

Innovative measures are

needed to combine support

to biodiversity and material
sourcing for bioeconomy
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The recent debate on nature protec-
tion has mainly focused on strictly pro-
tected areas. At the same time, biodiversi-
ty is increasingly being considered in responsible
and sustainable business and in the wellbeing of
citizens. There is room for i) new, innovative and
voluntary measures that inspire landowners to of-
fer valuable sites for safeguarding biodiversity and
landscape and ii) tools and incentives to increase
biodiversity in managed forests without losing their
economic use.

Example projects in Luke:

- HE SINCERE develops new means to enhance
forest ecosystem services in ways that benefit for-
est owners as well as serve broad societal needs

1 The International Cooperative Programme on Assessment and
Monitoring of Air Pollution Effects on Forests


https://www.luke.fi/tietoa-luonnonvaroista/metsa/metsien-monimuotoisuus/operaatio-mustikka/
https://sincereforests.eu/
https://www.luke.fi/en/news/holisoils-project-focuses-on-management-modelling-and-monitoring-for-european-forest-soils/
https://jukuri.luke.fi/bitstream/handle/10024/547609/Soil-as-part-of-climate-solution_policy-brief_10.6.2021_PB_4_2021.pdf?sequence=5
https://jukuri.luke.fi/bitstream/handle/10024/547609/Soil-as-part-of-climate-solution_policy-brief_10.6.2021_PB_4_2021.pdf?sequence=5
https://jukuri.luke.fi/bitstream/handle/10024/547609/Soil-as-part-of-climate-solution_policy-brief_10.6.2021_PB_4_2021.pdf?sequence=5

3. Research aims to find solutions
to boost economy and ensure
security of supply simultaneously
with reaching climate and
biodiversity targets

Models and tools are needed to identify
synergies and trade-offs

The relationship between climate, biodiversity and
economy targets is highly complicated, being con-
founded by the time factor and spatial interdepend-
encies. Prediction models, optimization and visu-
alization tools are needed to find land uses where
co-benefits could be found (Figure 1).

Co-created knowledge, solutions and
governance mechanisms advance just
transformation

The call for a systemic change requires new ways
of knowledge production. Co-creation, involve-
ment of stakeholders from public sector, compa-
nies, NGOs and practitioners to citizens are means
to that. Bringing diverse people and knowledge to-
gether, also the marginal voices, lead to innovative
solutions and enhance learning of all actors. Policy
coherence is needed to maintain future wellbeing
and sustainable and just use of natural resources.
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Figure 1: Example reveals strong trade-offs between biodiver-
sity, water quality, climate and economy, when each target is
optimized separately. Due to the trade-off, the distribution of
optimal land uses depends on the target variable. In practice,
land use decisions are based on optimization of many var-
iables simultaneously. Numeric optimization was made for
low-productive drained peatland forests for a 50-year time
perspective. Based on Juutinen et al. 2020 Ecological Econom-
ics https://doi.org/10.1016/j.ecolecon.2020.106704.

Example project in Luke:

- HE ALFAWetlands (in contract negotiation) pro-
ject evaluates mapping, modelling and field experi-
ments related to wetland restoration in Europe and
incorporates the knowledge base into a co-crea-
tion process (Figure 2). The aim is climate change
mitigation, which also supports biodiversity and is
socially just and rewarding.
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Figure 2. HE ALFAWetlands and living labs.
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