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1 Background and objectives of the project

Land-use sector climate plan (MISU) was published in 2022 with the aim of promoting the
reduction of land use, forestry and agriculture emissions, strengthening removals generated
by carbon sinks, and enhancing adaptation to climate change. The plan defines the means
through which the additional climate target set for measures implemented in the land-use
sector can be achieved.

This project was an assessment produced to support MISU’s interim evaluation. The project
examined the plan’s relevance in a changing operating environment, identified key
challenges and cross-impacts in the implementation of measures, and produced
recommendations through which MISU can achieve additional annual climate benefits of -3
Mt CO,eq (million tonnes of carbon dioxide equivalent) by 2035 compared to the baseline
scenario (PEIKKO WEM-P).

2 Methods

The project’s results were synthesised from four interconnected methodological
components. The project consisted of: ) A literature review, in which 54 articles were
analysed to assess the climate, biodiversity, adaptation and cost impacts of MISU measures
in Finland, as well as to anticipate changes in the operating environment; Il) Expert
interviews, in which 22 experts from agriculture, the forest sector, the energy sector and the
environmental field—including actors, authorities and researchers—were interviewed to
identify changes in the operating environment, the implementation of MISU measures,
related challenges and development needs; lll) Two participatory expert panel workshops,
where likely trends towards 2035 were anticipated and, using the backcasting method,
step-by-step interim targets, measures and implementation pathways were defined to
achieve an additional climate benefit of -3 Mt CO,eq/year by 2035; and IV) Lightweight
modelling exercises indicating changes in forest growth and development as well as in the
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harvested wood products carbon pool, aiming to
approximate the scale of impacts resulting from changes in
the operating environment and from the recommendations,
compared to the PEIKKO project’s WEM-P scenario.

For the participatory methods, it is important to note that the
expert panel does not represent a consensus of all
stakeholders across sectors; rather, the opinions of the
panelists depend on individual backgrounds and value
systems. The project focused on the land-use sector as a
whole, meaning that opportunities for implementing
measures may vary at the regional level. The project did not
aim to predict future changes but to foresight likely
developments in the operating environment.

3 Recommendations for MISU’s
measures

Experts engaged in the project assessed the content of
MISU’s set of measures as functional. However, challenges
were identified in the implementation of some measures, as
landowners’ long-established practices, fear of income or
subsidy losses, and insufficient information may weaken the
realisation of certain actions. The literature review
supported the view that the climate impacts of MISU’s
measures were originally assessed realistically, as the
estimates fell within the minimum—-maximum ranges
identified in this review, aside from marginal differences in
measures such as rewetting, where climate impacts in the
literature were slightly lower or higher depending on the
specific measure.

Overall, based on the results, it can be concluded that
MISU’s measures are functional and up to date, and that the
additional target of =3 Mt CO,eq/year by 2035 can be
achieved, provided that implementation succeeds and that
other strategies—such as the National Climate Change
Adaptation Plan 2030, Forest Strategy 2035, and the
package of measures supporting MISU’s implementation to
strengthen forest growth and carbon sinks—are successfully
carried out in parallel.
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Table 1. Summary recommendations for advancing MISU’s measures. The table includes existing
measures for which recommendations were available, and some measures have been combined to
streamline the information.

MISU Measure BDO’s recommendation

Climate actions by Development of research cooperation focused on measuring climate
Metsahallitus impacts and strengthening the organisation’s internal expert network. In
addition, improving the anticipation and monitoring of forest damage risks
so that they can be taken into account more systematically when
prioritising measures.

Preventing the Targeting the development of the land parcel structure particularly to
conversion of forest areas where parcels are fragmented and emissions from machinery
hiteX:Ie[ileBiB[:|INEI M Mmovement are high. Effectiveness can be increased by strengthening the
and improving the steering of land consolidation, enhancing cooperation among farmers,
structure of and supporting research on the climate and cost impacts of optimising
agricultural land the structure. Activating undivided estates could release inactive fields for
parcels expanding farms.

Preventing the The recommendation is to direct renewable energy investments to
conversion of forest unutilized areas and to better integrate long-term land-use planning into
to built-up land project processes in order to limit climate impacts as well as negative
effects on climate change adaptation and biodiversity. A land-use change
fee, or a similar tax mechanism, may help prevent land-use conversions,
but the fee should be based on clear harm-based principles, and its
revenue should be allocated to climate and nature measures.
Alternatively, or complementarily, a harm-based taxation mechanism
could be promoted.

Temporary The measure could be indirectly supported by activating undivided
Rl e a R I[oi[e\VAll estates, for example. It is also recommended to consider introducing,

for unutilized areas alongside the afforestation subsidy, an alternative subsidy for rewetting,
which can achieve climate benefits more quickly than afforestation,
although maintenance-related costs are slightly higher.

IS Gl a N M\ YAI Targeting the temporary subsidy to areas where alternative land use is
productive limited and climate benefits are high. The afforestation subsidy could be
agricultural lands expanded to cover low-productive fields in a graduated manner: peat
suitable for forest soils would be prioritised, while on mineral soils the focus would be on
establishment cost-effectiveness and ease of implementation.

The development of a national support scheme outside the CAP
programme, as well as pilot projects demonstrating the cost-effectiveness
and climate benefits of the measure in practice, should also be promoted.

In addition, according to the package of measures for strengthening
forest growth and carbon sinks, afforestation can be promoted through
economic incentives, voluntary carbon markets, and by expanding the
subsidy to low-productive fields, particularly peat soils.
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MISU Measure
Raising the
groundwater level on
peat soils to prevent
peat decomposition
and enabling
paludiculture

Climate wetlands on
agricultural peat
soils; Rewetting low-
productive deep-peat
fields and former
peat extraction sites
into climate wetlands

Integrated
management
planning for peatland
forests (avoiding
ditch network
maintenance)
Integrated
management
planning for peatland
forests (continuous
cover forestry on
fertile peatlands)
Promoting ash
fertilisation in
peatland forests

Promoting carbon
sequestration and
carbon stocks in
agricultural soils
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BDO’s recommendation

Implementation could be supported by simplifying subsidy schemes and
shifting to results-based payments, where compensation would be based
on groundwater level or measured emission reductions. In addition, the
list of eligible crops could be updated, and the previously piloted
MAKERA field bank model could be adopted to enable the regional
acquisition and management of areas suitable for rewetting. Registry-
based monitoring implemented through the Finnish Food Authority would
ensure that wetland measures are reflected in the national inventory.

The establishment of climate wetlands and the rewetting of agricultural
peat soils could be promoted by simplifying subsidy schemes and
increasing financial incentives, particularly in low-productive and deep-
peat areas. Catchment-level planning and centralised implementation —
for example through Metsahallitus or regional ELY Centres — would
reduce administrative barriers and increase farmers’ willingness to
participate. Dissolving undivided estates would free up a considerable
amount of land suitable for rewetting and accelerate the scaling up of
these measures.

Guidance for forest owners should be increased and linked to continuous
cover forestry on peatlands. If necessary, a temporary restriction on
ditching and a revision of the Water Act could be considered to enable
limiting ditching even without direct impacts on water bodies. In addition,
a spatial monitoring system and catchment-level planning should be
developed to ensure the effectiveness of the measures.

Market-based mechanisms such as environmental bonuses and
certification schemes could improve the implementation of the measure,
as could targeted information guidance for forest owners. Continuous
cover forestry should be linked to avoiding ditch network maintenance, as
this method naturally maintains the groundwater level at an appropriate
height.

The subsidy for ash fertilisation should be maintained primarily to ensure
implementation and monitoring, rather than as a financial incentive, as the
measure pays for itself through increased growth. The subsidy criteria
could be refined, for example by linking ash fertilisation to ditch lowering
or to a temporary restriction on ditch network maintenance, thereby
achieving greater climate benefits while protecting water bodies. In
addition, implementation can be enhanced by supporting regional
logistics and utilisation networks.

The most effective measures include diverse crop rotations, cover and
undersown crops, and the use of biochar and compost. Supporting the
use of biochar would be beneficial if its climate impact can be
demonstrated across its full life cycle. Agroforestry could be developed
on small farms and near urban areas, and on low-productive fields it
would be useful to reduce the intensity of cultivation while simultaneously
promoting afforestation. This way, the measures would increase carbon
stocks cost-effectively and support a more diversified farming system.
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MISU Measure BDO’s recommendation

Promoting The use of nitrogen fertilisation on mineral soils should be increased in a
ISRl R duEIGIM controlled manner, particularly in areas where forest growth has slowed
soil forests, nitrogen and where additional nutrients can enhance carbon sequestration without
fertilisation a significant risk of soil emissions. As the measure is economically viable
without subsidies, its promotion should focus on information
dissemination, guidance, and the development of monitoring.

HeelnlelilsleNc:Tollc:Ia[s M Forest owners should be encouraged to accelerate forest regeneration
effective forest and reduce management backlogs. To improve monitoring, it is
regeneration recommended to combine public and private data so that the
establishment of young stands can be assessed comprehensively and in
real time.

AL leNe e \elelel The effectiveness of the measure can be enhanced by developing
carbon stocks in incentive schemes in cooperation with forest owners, industry and
managed forests by authorities, taking into account regional pest risks and site-specific
retaining retention conditions. It is particularly important to link the increase in deadwood to
HEEIReIdoI[ele (Y151 the promotion of mixed-species forests and the prevention of spruce bark
and climate reasons beetle damage. In addition, improving monitoring and risk management,
for example through satellite data and spatial information systems, would
support the long-term and cost-effective implementation of the measure.
Promoting carbon Increasing the share of long-lived wood products in product portfolios
stocks in long-lived could be supported through market-based innovation, as well as through
wood products and the development and promotion of wood-based construction solutions.
structures Setting low carbon thresholds for both new construction and renovation
would also support domestic wood construction, and thereby long-lived
wood products. At the same time, piloting and product development of
new hardwood-based and other mass timber structures could be
supported, thereby also contributing to the promotion of mixed-species
forests.

4 Changes in the operating environment and
recommendations for more closely integrating MISU
with related strategies

The shortening of winters and the increasing frequency of extreme weather events, such as
storms and droughts, weaken forest growth and increase damage risks. The continuation of
spruce dominance may increase the likelihood of drought and storm damage particularly in
southern and central Finland by 20-30% by 2035, and the risk of spruce bark beetle
damage may increase by as much as 40-50%. Moose damage is estimated to increase by
15-20%, which weakens seedling stand regeneration and forest growth potential. The
drying of peat soils and agricultural peatlands increases soil emissions and weakens the
adaptive capacity of forests if ditch network maintenance continues at current levels. The
rapid growth of energy investments, particularly in onshore wind and solar power, may
increase forest loss by an estimated +1,400 ha per year compared to the baseline scenario
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(PEIKKO WEM-P) by 2035. The estimate is based on EK’s Data Window project information,
in which projects with an investment decision and projects under construction were
assumed to be realised at 100%, and projects in the planning and assessment stages at
50%. Although the share of forest loss is small relative to total forest area, the impacts on
climate and biodiversity are proportionally significant. In addition, forest loss may result from
the expansion of urban centres and infrastructure, although at the same time, depopulation
in some regions may open opportunities for reforestation.

Together, an increase in land-use change combined with the failure to curb ditch network
maintenance and the spread of spruce bark beetle damage could weaken the land-use
sector carbon sink by +11-+1.7 Mt CO,eq/year by 2035 compared to the baseline scenario
(PEIKKO WEM-P). Forecasting systems based on artificial intelligence and satellite data in
public administration and advisory services could help anticipate forest damage, and
predictive analytics could also improve the prioritisation and targeting of MISU measures.
Mixed-species forests tolerate climate-induced stress factors better than monoculture
spruce stands. Increasing the share of deciduous trees, moderately longer rotation periods,
and lighter thinnings increase carbon stocks and adaptive capacity.

5 The additional target of increasing carbon sinks by —
3 to -4 Mt CO,eq/year can be achieved by
supporting the implementation of the current MISU
measures and by increasing the hectare-based
targets

Raising the water table on peat soils and agricultural peatlands, rewetting, and paludiculture
offer significant additional potential for emission reductions, up to —1.5 Mt CO, by 2035, if
undivided estates can be activated and advisory services for landowners increased.
Managing the water balance of peatlands also supports the recovery of wetland species.
According to the literature, the climate benefit of afforesting unutilized areas is
approximately —0.15 Mt CO, per year higher than in the original MISU calculations, although
it should be noted that the impact is slow. Increasing nitrogen and ash fertilisation to 60,000
ha annually could further enhance sinks if bottlenecks such as distribution networks are
addressed. The share of long-lived wood products can be increased through market-based
innovation and by lowering carbon thresholds in both new construction and renovation,
while simultaneously supporting the development of hardwood-based products and
strengthening mixed-species forests.

Synergies between measures can be utilised, for example by linking the subsidy for ash
fertilisation to refraining from ditch network maintenance on fertile peat soils, thereby
achieving simultaneous climate, water, and soil benefits. When forest land is converted to
built-up land, the prevention of climate impacts and biodiversity loss should be required
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through zoning and land-use planning. Mixed-species forests increase ecosystem diversity
and adaptive capacity. Successful scaling and implementation of MISU measures, together
with other linked strategies and by supporting cross-sectoral cooperation, can deliver -3 to
—4 Mt CO,eq/year of additional climate benefit by 2035.
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