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SUMMARY IN ENGLISH
Finnish agriculture produced a total of about 16 Mt CO2 eq. greenhouse gas emissions (GHG
large-scale measures to reduce emissions from peatlands, increase carbon sequestration in
mineral land, and changes in the use and production of energy in agriculture. These changes
require new guidance and incentives for farmers, whose main task will continue to be to produce domestic food that meets consumer needs and preferences to about the same extent
as in recent years. Efforts are being made to improve the sustainability of agricultural produc-

carefully planned and implemented in different ways, so that all farmers can apply appropriate
measures in cooperation with other farmers and operators.
According to producer organizations, domestic demand for food and agricultural products will
will decrease by about 20% and at the same time the domestic consumption of poultry meat
will increase by 20%. Total demand for milk and various dairy products will decrease by about
10-15% by 2035. Domestic production will change at almost the same rate as these changes
in demand, although favorable export trends may keep domestic consumption production at a
higher level than domestic consumption. Demand for domestically produced legumes for feed
and food is growing, as is demand for oats.
In the base scenario (WEM scenario; current policy instruments and trends in agriculture),
greenhouse gas emissions will be reduced by only 5% by 2035 (6% by 2050). This means
less than 1 Mt CO2 eq. The base scenario assumes minor changes to the current situation in
the agricultural markets and no changes in agricultural land use from 2018, or controls that
affect it. Five percent reduction in emissions until 2035 is due to a slow reduction in the number of cattle, with agricultural production and land use largely unchanged.
The WAM scenarios (WAM1 and WAM2) are more ambitious and contain more measures to
reduce GHG emissions than the baseline scenario. The WAM scenarios seek further reductions in greenhouse gas emissions from cultivated peatlands, increased carbon sequestration
in mineral land and more biogas and solar energy in agriculture. These involve many measures in peatlands, such as less cultivation of annual plants, controlled underground drainage
(higher water level than normal, e.g. 30 cm), restoration of peatlands with high water level
(0-10 cm) and cultivation of wetlands. High water levels effectively reduce greenhouse gas
emissions. In the WAM scenarios, the harvested crop yields will increase by 10% by 2035
and by more than 15% by 2050, especially through new plant varieties and their appropriate cultivation and precise use of production inputs. Higher yields can also be achieved by

as areas under cereals and the low-yielding part of forage grass production will decrease and
free up arable land, especially for legumes and oilseeds, grasses used for biogas production, and green manure grasses. As a whole, carbon sequestration in mineral soils is clearly
improved. Mineral land will change from the source of greenhouse gas emissions to their
sinks in 2035. This will be improved by increasing the cultivation of collection plants and with
multi-species grass in both fodder production and trees. Biogas and solar energy will be promoted through new controls and additional subsidies related to the utilization of the energy
produced and improved the nutrient cycle in collaboration with various actors.
In the WAM1 scenario, greenhouse gas emissions will decrease by 29% from 2018 to 2035
and by 38% by 2050. This means about 6 Mt CO2 eq. emission reductions in 2050. Of this
approximately 1.9 Mt CO2eq. is achieved through peatland measures and approximately 2.2
Mt CO2 eq. is achieved through change in land use and targeted carbon sequestration of
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mineral land. The change in energy use and production in agriculture also results in a small
reduction in greenhouse gas emissions (0.2 Mt CO2 eq.), As well as a reduction in the number of cattle, which is at the same level in the WAM scenarios as in the WEM scenario.
In the WAM2 scenario, greenhouse gas emissions from agriculture decrease by 42% by
2035 (77% by 2050) from 2018. This would mean approximately 12 Mt CO2 eq. emission
reductions in 2050 (6.8 Mt CO2 eq. in 2035). Of this approximately 3.1 Mt CO2 eq. would
result from the application of various measures in larger scale on peatlands, in particular the
restoration of peatlands, adjustable drainage and the afforestation of thin peatlands. In mineral soils, the target in this scenario is a large carbon sink up to 5 Mt CO2 eq. year 2050 (2 Mt
CO2 eq. year 2035). This has been considered a highly targeted and ambitious scenario. At
present, the high carbon sequestration target in the WAM2 scenario for mineral lands cannot
by the Natural Resources Institute Finland (Luke). Assessing the achievement of the goal
would require new materials and methods. The goal is challenging. It requires long-term work
and improved and new solutions in carbon sequestration, where a special issue is not only to
increase the carbon supply to soils, but also the duration of carbon in the soil, which entails
great uncertainties, e.g. due to global warming. However, producer organizations have a
strong will to achieve this goal.
Instead, the WAM1 scenario can already be considered achievable in terms of current
knowledge, even realistic, if the challenges associated with incentives and control measures
are addressed. In particular, this applies to the improved conditions for a farmer to be fully
compensated for the loss of income as a result of the loss of agricultural subsidies on peatlands that have been restored, abandoned or afforested. In addition, peatlands need separate support and incentives to keep the water level high and to verify this. All this requires
new resources of 300-500 million euros to be used in Finland for the period 2020-2050. In
addition, resources are needed for technical development and application of methods such
as precision cultivation, new, more productive and climate-resistant plant varieties, successpeatlands. The use of these resources would be relatively low in the initial phase but would

addition, additional subsidies and marketing are needed to increase the production of bioenmarket-based activities. As a whole, agriculture in WAM1-scenario changes in a much more
sustainable direction with several different sustainability indicators, so the use of public real policy instruments is challenging and may require changes to certain conditions of existing
instruments, such as special conditions of agricultural support, in order for the instruments to
have the desired effect, for example to abandon low-yielding agriculture to achieve reductions
in GHG emissions with low costs.
The above-mentioned reductions in greenhouse gas emissions can already be considered
cation in agriculture, which is behind both WAM scenarios. This means above all raising the
crop yield levels and making a more accurate use of fertilizers and other inputs. This also
tions and thereby improving the conditions for carbon sequestration in mineral land. All this is
not easy but it is possible and already now it is the reality on many individual farms. There are
tion of peatland measures, in particular rewetting peatlands (ie the raising of the water surface) and the effective carbon sequestration of minerals. Targeted solutions must be sought
both at farm level and in research and development.
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The measures leading to the development of emissions in the WAM scenarios require an
emissions and related measures. If such an arrangement is not achieved, but the farmer has
income losses, such as negative effects on agricultural production or losses of agricultural
achieve the greenhouse gas emission reductions presented in the WAM scenarios.
At the same time, effective and well-targeted policy instruments and controls enable the
development of sustainable nutrient cycles and further reduced emissions. Biogas production
creates solutions to the regional challenges of concentrated livestock production in the use of
of mineral fertilizers. An integral part of the development to reduce greenhouse gas emissions
is the promotion of agricultural energy production and the associated nutrient cycle (nitrogen,
phosphorus, potassium). In the WAM1 scenario, biogas production and the associated nutrient cycle would be supported and promoted in many ways. Incentives would lead to a strong
development of the market for both transport and industrial biogas and recycled fertilizer
products, which would increase the diversion of agricultural materials to biogas production.
In that case, more than a third of animal manure would be directed to biogas production. In
2050, the energy content of livestock manure -based biogas would increase to approximately
38% of the total energy potential of livestock manure as biogas. In addition, energy would be
obtained in the WAM1 scenario from grasslands, especially in southern Finland with an area
larger than farm size, which enables regional redistribution of nutrients.
In the WAM2 scenario, incentives and support measures for biogas production and nutrient
cycles should be further improved. In that case, the production of biogas from agricultural
biomass would increase further, especially the use of biogas in grasslands would clearly
increase. The share of transport biogas and industrial biogas in the energy produced would

The amount of energy produced from biogas in the WAM2 scenario would increase by 2050
to about 48% of the total energy potential for animal manure as biogas. In addition, energy
would be obtained in the WAM2 scenario from 150,000 hectares of grassland, most of them
in southern Finland. In this case, the proportion of grass for biogas would be higher than
manure. By replacing fossil energy, emission reductions will be achieved on farms and in
the surrounding areas, although the total impact on greenhouse gas emissions will remain
relatively small, less than 0.5 Mt CO2 eq. However, biogas energy produced from agricultural
materials remains not only for agriculture, but cooperation between sectors in the production,
processing and use of raw materials is essential. In the WAM1 scenario, it is estimated that at
least 8 million kg of nitrogen fertilizer will be released from biogas plants to plant production
farms. In the WAM2 scenario, it can be estimated that approximately 19 million kg of nitrogen
fertilizer from biogas plants will be released to plant production farms. Approximately 150 million kg of inorganically industrially produced nitrogen fertilizer was spent in Finland in 2018.
for nitrogen fertilizer. In addition to climate change, biogas can contribute to other positive
environmental consequences, such as air quality (less ammonia) and water status (less nutrient leaching). All this can be achieved through the sustainable utilization of digested residues

The large roof area of the agricultural production building and also the available land areas
make the farms very suitable for the construction of solar power plants. Production growth is
particularly limited by the fact that 90% of production is generated in March-September and
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that only solar energy produced for own use is eligible for investment support. Extending
investment support to power plants and batteries planned for sale, temporary compensation
of sales, facilitating the formation of energy communities, realization of virtual batteries and
incentive tax treatment of outgoing electricity would accelerate the realization of solar power
investments on farms. It would be possible to cover about 8% of the electricity consumption
for farms with solar cell oil by 2035 and about 14% by 2050. During the summer months, so-

The climate measures and policy instruments to promote them on a large scale also have

image, especially in the WAM1 and WAM2 scenarios. In the WAM1 and WAM2 scenarios,
food production is increasingly integrated into climate measures. Large farms in grain and
animal husbandry have better economic opportunities for the introduction of new technology
and production methods required by climate measures.
The network-based strategy takes over the sector, which in the WAM2 scenario enables
large-scale biogas production that successfully combines decentralized and centralized
labor and cooperation, as well as technical change, is challenging, but can be solved through
networks. If farmers do not know the changing goals or culture of agriculture and consider
In the scenarios, measures and development costs are not targeted at all farmers in the
same way. Individual farmers are in a different position depending on the characteristics of
the farm and the climate measures that have already been taken before. Therefore, when
planning climate action, the encounter with different social and cultural effects must also be
determined in advance. The development described in the WAM2 scenario can only work if
policy guidelines for climate action are implemented in such a way that all farmers consider
that they have common goals.
In the scenarios, measures and development costs are not targeted at all farmers in the
same way. Individual farmers are in a different position depending on the characteristics of
the farm and the climate measures that have already been taken before. Therefore, when
planning climate action, the encounter with different social and cultural effects must also be
determined in advance. The development described in the WAM2 scenario can only work if
policy guidelines for climate action are implemented in such a way that all farmers consider
that they have common goals.
The measures to reduce greenhouse gas emissions were considered both to reduce and in-

decrease. It is not self-evident that society largely understands and appreciates the change
house gas emissions.
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