REVIEW

ADVANCED
SUSTAINABLE
SYSTEMS

www.advsustainsys.com

The Power of Nature-Based Solutions: How Peatlands Can
Help Us to Achieve Key EU Sustainability Objectives

Franziska Tanneberger, Lea Appulo, Stefan Ewert, Sebastian Lakner, Niall O Brolchdin,

Jan Peters, and Wendelin Wichtmann

Peatlands are lands with a peat layer at the surface, containing a large
proportion of organic carbon. Such lands cover =1 000 000 km? in Europe,
which is almost 10% of the total surface area. In many countries, peatlands
have been artificially drained over centuries, leading to not only enormous
emissions of CO, but also soil subsidence, mobilization of nutrients, higher
flood risks, and loss of biodiversity. These problems can largely be solved
by stopping drainage and rewetting the land. Wet peatlands do not release
CO,, can potentially sequester carbon, help to improve water quality,
provide habitat for rare and threatened biodiversity, and can still be used
for production of biomass (“paludiculture”). Wisely adjusted land use on
peatlands can substantially contribute to low-emission goals and further
benefits for farmers, the economy, society, and the environment.

1. Introduction

In a widely accepted, globally applicable definition, a “peatland”
is an area with a naturally accumulated layer of peat at the sur-
face.l’?] Peat is defined as sedentarily accumulated material of
which at least 30% (dry mass basis) is dead organic matter. The
presence or absence of vegetation is irrelevant to this definition
of peatland. This “peatland” concept includes all “mires,” i.e.,
peatlands where peat is being formed.”l A wider concept for
carbon-rich soils, including all peatlands, is “organic soil.” This
concept is used by the Intergovernmental Panel on Climate
Change (IPCC) for soils with a high content of organic matter
and used in national greenhouse gas inventories for reporting

to the United Nations Framework Conven-
tion on Climate Change.>*

Peatlands occur in all European coun-
tries except Malta, with a concentration in
north-western, Nordic and eastern Euro-
pean countries. The overall area of peat-
land in Europe (with >0 cm of peat) is
~1 000 000 km?, which is almost 10% of
the total surface area. Mires, i.e., currently
peat-forming peatlands, cover more than
320 000 km?2. In the European Union (EU),
peatlands cover 241 812 km2P! In many
peatland-rich EU countries, more than
50% of the peatlands are degraded, in some
countries such as Germany even more than
95% (Figure 1). Peatland degradation is
caused by artificial drainage, most often for
agriculture, forestry or peat extraction.

In pristine, undrained peatlands peat accumulates because
the decomposition of plants is slowed due to permanently
water-logged conditions. Over thousands of years, a large store
of carbon is accumulated in the soil.*®! Pristine peatlands also
provide a unique habitat for specific biodiversity and numerous
other ecosystem services to society, such as retention of pollut-
ants and regulation of the local climate and the landscape water
budget.l>7210]

Drainage allows oxygen to enter the soil, leading to microbial
decomposition of the peat and thereby breakdown of the stored
carbon leading to emission of substantial amounts of CO,
and N,0.781 Further negative consequences of drainage are
reduction in water quality through the discharge of nutrients
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Figure 1. Proportion of degraded peatland area (large map) and proportion of peatland cover (small map) in Europe. The maps are based on the
comprehensive book “Mires and peatlands of Europe” and have been prepared and made available by the Greifswald Mire Centre/Global Peatland
Database (https://www.greifswaldmoor.de/global-peatland-database-en.html).[d

to ground and surface water. Drainage of peatlands also leads
to land subsidence (1-2 cm yearly) which results in increasing
drainage costs, higher flooding risks, and—ultimately—to loss
of productive land.l1%12

Because of the multiple types of environmental damage
caused by peatland drainage, these lands are today at the core
of the EU’s key environmental problems: greenhouse gas emis-
sions, nitrogen pollution, and biodiversity loss. Drained peat-
lands in the EU emit =220 Mt CO,eq per year (=5% of total EU
emissions), mainly from agriculture on drained peat soils. The
latter make up only 2.5% of the total agricultural area but gen-
erate =25% of the total agricultural greenhouse gas emissions
in the EU (incl. CH, from enteric fermentation and N,O from
fertilization), with an even larger contribution in peatland-rich
countries, e.g., Finland (62%), Poland (42%), and Germany
(37%, based on NIR 2019 data).¥] Drained, agriculturally used
peatlands in the EU are—through peat mineralization—also an
annual source of 1-5 Mt of NO; (own estimates based on NIR
2019), with substantial impact on ground and surface water
quality, drinking water provision, and biodiversity. Nitrogen
release correlates strongly with the drainage depth.'*1 Last
but not least, typical peatland biodiversity, in particular that of
groundwater-fed fens in temperate Europe, has been devastated
by drainage.>"!

Peatlands can play a vital role in addressing these challenges,
in particular the twin climate and biodiversity crises. Conse-
quently, an increasing number of EU policies start including
improved management of drained peatlands as an essential
ecosystem-based solution to avoid greenhouse gas emissions,
reinstall carbon sequestration, reduce nitrogen mineraliza-
tion, enhance nitrogen removal, and restore peatland-specific
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biodiversity. The aim of this article is to make a wider audience
aware of the critical role of peatlands and to point at solutions
and enabling policy frameworks, in particular with regard to
the new Common Agricultural Policy (CAP) of the European
Union, which will inform the European Green Deal.

2. The Solution: Peatland Rewetting

The negative environmental consequences of peatland drainage
can be significantly reduced by raising water levels near to the
surface (e.g., by ditch closing, stop pumping in polders). Green-
house gas emissions from drained peatland can be curbed
by restoring the water table to predrainage levels. Looking at
the greenhouse gases individually and based on the 100 years
global warming potential of each gas, it leads to: net annual
removals of CO,; an increase in annual methane (CH,) emis-
sions; a decrease in nitrous oxide (N,0) and dissolved organic
carbon (DOC) losses; and a lowering of net greenhouse gas
(GHG) emissions.[*18l

In European temperate peatlands, rewetting grassland on
drained peat soils saves up to =20 t CO,eq per hectare and year
and even up to =30 t CO,eq in case of cropland on drained peat
soils.*8l Given the strong and not yet completely understood
impact of CH, on global warming, the increase in CH, emis-
sions associated with rewetting may seem like a problem.!’]
But management must choose between CO, emissions from
drained or CH, emissions from rewetted peatland. This choice
must consider the radiative effects as well as the atmospheric
lifetimes of both gases, with CO, being a weak but persistent and
CH, a strong but short-lived greenhouse gas. As demonstrated by

© 2020 The Authors. Published by Wiley-VCH GmbH
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Giinther et al., CH, radiative forcing does not undermine the
climate change mitigation potential of peatland rewetting as
important climate change mitigation option in the land use and
agriculture sectors.?” Instead, postponing rewetting increases
the long-term warming effect of continued CO, emissions. 2!

There is also strong scientific evidence underpinning eco-
system services from peatland rewetting.!”! For one rewetted
peatland (54 ha) in Northeast-Germany, Joosten et al. quanti-
fied next to the annual greenhouse gas emission reduction
(773 t CO,eq) also the nitrogen release reduction (914 kg N), the
increase in cooling effect (1 744 kW), and the increase in bio-
tope value.l®! Recent studies from European fens, the peatland
type most dramatically affected by drainage for agriculture,
point at quick recovery of key microbial communities and plant
functional types.?223]

Peatland rewetting has been demonstrated across Europe
by governmental and private projects and programs.? Tech-
nical guidance is available.>>?¢l Practical implementation often
depends on the consent of all landowners in a hydrological
unit as it is impractical, or even impossible, to keep stable high
water levels in single plots surrounded by fields that continue
to be drained.l”’) It is therefore crucial to create social accept-
ance and support for land consolidation and rewetting.[82]
Just like the drainage of peatland, the rewetting of peatlands
must not be a matter for individual landowners, but for society
as a whole. This should be started today in order to avoid major
burdens for all actors due to rewetting of much larger areas
only by the middle of the century and to allow for social and
economic adjustment.?8! Prompt action is also needed as cli-
mate warming may make peatland restoration more difficult in
the coming decades.[3%

There is growing awareness that “nature-based solutions”
(NDS) can help to protect us from climate change impacts while
slowing further warming, supporting biodiversity, and securing
ecosystem services.?32 They are also increasingly seen as
opportunities for sustainable investments. NbS are actions to
protect, sustainably manage, and restore natural or modified
ecosystems, which address societal challenges (e.g., climate
change, food and water security or natural disasters) effectively
and adaptively, while simultaneously providing human well-
being and biodiversity benefits.?] They play a vitally impor-
tant role to mitigate and adapt to climate change, but are not
a substitute for a rapid fossil fuel phase-out and must not
delay urgent action to decarbonize our economies. NbS involve
the protection and/or restoration of a wide range of naturally
occurring ecosystems on land and in the sea. Clearly, peatland
rewetting is a key nature-based solution. Soil carbon represents
25% of the potential of natural climate solutions (total poten-
tial, 23.8 Gt of CO,eq per year), of which 40% is protection of
existing soil carbon and 60% is rebuilding depleted stocks.l**!
Currently, high level multilateral pledges focus on forests, and
attention to other carbon-rich ecosystems such as peatlands is
still limited.?

Protection of peat soils through conservation, rewetting and
sustainable use is pivotal amongst the most effective meas-
ures to avoid significant GHG emissions.¥ Mitigation costs of
10-15 Euro per tonne CO,, or less when combined with “wet”
land use, have been demonstrated for Germany.?5! An analysis
of the efficiency of three different land use based greenhouse
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gas abatement measures typical for Germany has shown that
peatland rewetting is the most cost-efficient option compared
to production of short rotation coppices and of feedstocks for
biomethane production.l®l Peatland restoration is likely to be
welfare enhancing, with benefits exceeding cost in appraisals
of previous and future public investments into peatland resto-
ration.””] Costs, conditions, and attitudes across the EU differ,
but a consistent pattern is that land use alternatives are mainly
determined by economic variables and when the current value
of land is low, willingness to change land use to rewetting and
“wet” land use proved to be high.[?’]

Carbon dioxide removal technologies become increasingly
important and a sound understanding of the role of peatlands
is crucial to integrate them appropriately in climate policy.l83]
Often, reported potentials for sequestration of carbon in agri-
cultural soils are overly optimistic.“**! Globally, rewetting
peatlands is 3.4 times less nitrogen costly and involves a much
smaller land area demand than mineral soil carbon sequestra-
tion."! Afforestation on drained peatlands is, in contrast to peat-
land rewetting, often providing little or no climate benefits (e.g.,
review for UK peatland afforestation) and not encouraged.[*>#3!
Although in temperate and boreal forestry-drained peatlands
abandoning tree stands without rewetting may have short-term
climate benefits compared to rewetting, it is clear that rewetting
is the best option for safeguarding peat C storage in the long
run. If drainage is maintained, a peatland with a thick layer of
peat may gradually lose much more C than any tree stand can
store and on dry peat the risk of releasing great amounts of C to
the atmosphere in forest and peat fires increases.[*! Approaches
such as carbon capture and storage and bioenergy with carbon
capture and storage may remain technologically or economi-
cally unfeasible and their effects could easily be offset by losses
due to land-use change.?*~8] The feasibility and efficiency of
combinations with peatland rewetting should be assessed.

To reach the core goal of the Paris Agreement—zero net
CO, emissions by 2050—in the long term, a complete cessa-
tion of peatland drainage and reversal of the effects of existing
drainage is unavoidable. The EU and all its Member States have
unanimously affirmed this goal, which has been reinforced by
approving the European Green Deal in 2019.4 With continued
drainage, 12-41% of the GHG emission budget still allow-
able for keeping global warming below +1.5 to +2 °C will be
exhausted by peatland emissions.>"

However, current with conventional agricultural land use
(Figure 2, left) is not easily combined with high water tables.
Rewetted peatland may be set aside and included in “carbon
farming” or “wilderness” schemes. To continue productive
land use on peatlands, a paradigm shift is required involving
new concepts, crops, and techniques such as paludiculture
(Figure 2, right) as well as adjustments of the current agricul-
tural policy framework.

3. Land Use Opportunities on Rewetted
Peat Soils

A wide range of alternative, wet land use options have to be
presented for European peatlands. To respond to the globally
increasing competition for land, to maintain the production

© 2020 The Authors. Published by Wiley-VCH GmbH



ADVANCED
SCIENCE NEWS

ADVANCED
SUSTAINABLE
SYSTEMS

www.advancedsciencenews.com

www.advsustainsys.com

Figure 2. Deep drained peatland used for conventional agriculture causing =29 t CO,eq per hectare and year and currently fully eligible for CAP pay-
ments (left) and rewetted peatland used for paludiculture causing 0-7 t CO,eq per hectare and year, currently not eligible for CAP payments (right),

Germany (photos: H. Joosten & F. Tanneberger).!

function for rural livelihoods and to retain and restore wet
grasslands as hotspots for biodiversity, in many peatlands a
simple cessation of land use is no option. As a consequence,
a fundamental transition to “wet” land use is inevitable. Land
use options for rewetted peatlands in Europe can be broadly
grouped into

e High-intensity paludiculture: the cultivation of deliberately
established, selected wetland crops under intensive manage-
ment with the goal to produce the highest quantity and/or
quality of targeted biomass (i.e., cropping paludiculture with
cattail Typha, sphagnum or sundew Drosera);

e Low-intensity paludiculture: the regular harvest from sponta-
neously established vegetation for biomass use (i.e., perma-
nent grassland paludiculture with sedges or grasses under
mowing or grazing);

e Wet wilderness: the absence of biomass harvesting and
other on-site management with the focus on the provision
of regulating services and wilderness biodiversity values
(cf. “rewilding”).P">2

Paludiculture is defined as productive land use of wet peat-
lands that stops subsidence and minimizes emissions.> In
contrast to drainage-based agriculture, paludiculture cultivates
crops that are adapted to high water tables, such as reed, cattail,
alder trees, and peatmosses (Figure 3).2*°1 Using a variety of
established techniques, the biomass can be processed to insu-
lation and construction materials, growing media, and biore-
finery products as well as to fodder and fuel. Innovative prod-
ucts, including medical and food products, are under develop-
ment. Paludiculture pilots and demonstration sites on a farm-
scale already exist in various countries.’!

Carbon farming involves practices that improve the rate at
which CO, is removed from the atmosphere and converted to
plant material and/or soil organic matter. Carbon farming is
successful when carbon gains resulting from enhanced land
management and/or conservation practices exceed carbon
losses.’ Emerging funding options are, for example, “carbon
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credits.” Basic considerations for generating carbon credits
from peatland rewetting have been summarized already in
2011.5° The first carbon credits from peatland rewetting have
been sold in 2011 (from the German regional Moorfutures
scheme),l¥1 a first national scheme followed in 2017 (the UK
Peatland Code), and also in 2017 a methodology for rewetting
drained temperate peatlands was launched under the Verified
Carbon Standard.’®! Carbon farming includes peatland restora-
tion and most forms of paludiculture, i.e., carbon farming on
organic soils is, if combined with productive use of the plant
biomass, paludiculture.

The diverse options for value adding manufacturing of bio-
mass from paludiculture shows that the paludiculture system
has great potential for the bioeconomy.’*¢% The five main
objectives for bioeconomy set up by the European Commission

e ensuring food and nutrition security;

e managing natural resources sustainably;

e reducing dependence on nonrenewable, unsustainable re-
sources whether sourced domestically or from abroad;

e mitigating and adapting to climate change;

e strengthening European competitiveness and creating jobs;

are largely or fully addressed by paludiculture. Only the first
objective, ensuring food and nutrition security, remains crit-
ical.’%! But in any case, it is to be noted that on the one hand
some food can be produced in paludiculture (meat, milk),
possibly to a lesser extent than on drained peatlands, but
with clear environmental advantages compared to drainage-
based peatland management.>*] On the other hand, a new
orientation toward paludiculture can relieve the pressure on
mineral soils caused by the cultivation of renewable energy
sources, by phasing out the cultivation of such renewa-
bles on mineral soils and using these soils again for food
production.

The necessity of peatland rewetting is to be integrated
also into other land-based climate protection measures—an
integrative approach is necessary in which measures in the

© 2020 The Authors. Published by Wiley-VCH GmbH
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various sectors complement rather than hinder each other. For
instance, the planning and the construction of wind power or
solar energy plants on drained peatlands has to be combined
with rewetting or at least a commitment to later rewetting of
the peatland must be made.

4. Policy Opportunities and Challenges

Peatland rewetting together with carbon farming and/or palu-
diculture will provide win-win-options for various sectors of
society:

o Agriculture: Alternative income streams on marginal organic
soils, soil protection, better social image, climate adaptation
(reduction of risks of crop failures after heavy rains, floods, or
droughts);

e Society: Securing or creating additional employment in rural
areas, regional recreation and tourism, identity, reduction of
economic collateral damage caused by drainage;

e FEconomy: Substitution of fossil resources (energy sources,
mineral oil-based construction material, peat in horticulture)
by renewable biomass materials from wet peatlands, bioec-
onomy, sustainable food, and fodder production;

e Environment: Support of wide-ranging ecosystem services
such as climate, water, and biodiversity protection.[10:3-52:53,61-63]

Peatland conservation and restoration cuts across most

United Nations Sustainable Development Goals (SDGs). Wet-
lands, including wet peatlands, contribute directly to
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e SDG 1 (no poverty): Wetlands offer a clean and reliable source
of water and can help to generate economic benefits and re-
duce exposure and vulnerability to disasters, more than a bil-
lion people depend on wetlands for a living;

e SDG 2 (zero hunger): Wetlands combine rice and fish pro-
duction; using wet peatlands for producing renewable energy
can free mineral soils for food production; peatland rewetting
reduces loss of productive land due to subsidence especially
in coastal areas; improved ecosystem function and water reg-
ulation through restoration can increase yields and ensure
resilient and sustainable food production;

e SDG 3 (good health and well-being): Half of international
tourists seek relaxation in wetland areas, especially coastal
zones;

e SDG 6 (clean water and sanitation): Almost all of the world’s
freshwater consumption is drawn either directly or indirectly
from wetlands; wetlands are the integrating ecosystems in
the landscape that store and regulate water flows;

e SDG 7 (affordable and clean energy): Renewable biomass
from wet peatlands can be used for generating heat at a local
and regional scale;

e SDG 9 (industry, innovation, and infrastructure): Paludicul-
ture offers a wide range of innovation, e.g., for building and
packaging materials; healthy wetlands form a natural buffer
against the increasing number of natural disasters;

e SDG 11 (sustainable cities and communities): Floodplains
and peatlands retain and detain floodwaters, reducing flood
peaks reaching urban areas and communities;

e SDG 12 (responsible consumption and production): Sustain-
able management practices such as paludiculture can make
wetlands engines of local communities; wet peatlands en-
hance water supply and quality;

e SDG 13 (climate action): Peatlands cover only 3% of global
land but store twice as much carbon as the entire world’s for-
est biomass; peatland rewetting cuts enormous amounts of
CO, emissions released from drained peat soils and is a cost-
efficient climate change mitigation measure;

e SDG 14 (life below water): Healthy and productive oceans rely
on well-functioning coastal wetlands;

e SDG 15 (life on land): Some 40% of the world’s species live
and breed in wetlands.["¢+6%]

Global understanding and support for peatland rewetting
is increasing. A true milestone was the United Nations Envi-
ronment Assembly (UNEA) resolution on “Conservation and
Sustainable Management of Peatlands,” adopted by all UN
member states in 2019. The resolution acknowledged the
contribution of peatlands to the implementation of the 2030
Agenda for Sustainable Development.®® Paludiculture has
been applauded in recent reports published by the Food and
Agriculture Organization of the United Nations and the Inter-
governmental Panel on Climate Change as a GHG mitigation
option and peat conserving action with emission factors similar
to those of traditional wetland restoration.*121867] An additional
opportunity is the United Nations Decade on Ecosystem Resto-
ration 2021-2030.

But despite increasing political support and clear scientific
evidence for peatland rewetting as an important climate change
mitigation option in the land use and agriculture sectors,

© 2020 The Authors. Published by Wiley-VCH GmbH
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millennia-old natural peatlands are still being drained for
ephemeral use and abandoned after they have been destroyed
and progress in peatland rewetting is very slow.*1320 For
example, in Germany =50 000 ha of drained peatland must
be rewetted annually from 2020 onward to comply with a 1.5°
pathway but to date only 70 000 ha have been rewetted in total
since the 1980s.128381 One of the underlying reasons is (still) lack
of awareness, the so-called “Cinderella syndrome.” There is
generally little understanding that peatlands are a crosscutting
issue in cropland, grassland, forest land, and peat extraction.
The undifferentiated presentation of the total land use sector,
in which organic soil sources are obscured by forest biomass
sinks, and the split reporting of agricultural emissions over
the two sectors Agriculture and Land Use, Land Use Change
and Forestry (LULUCF) in national greenhouse gas inventories
conceal the fact that CO, emissions from organic soils (142 Mt),
i.e., from a minor proportion of agricultural land, are of a sim-
ilar size to CH4 emissions from all animal husbandry and N,0
emissions from all fertilization across the EU.I%8I

Paludiculture is a new, future-orientated concept for the sus-
tainable use of peatlands. The large-scale implementation of
paludiculture requires a consequent and consensually pursued
paradigm change. This implies a major change in operational
management and substantial investment in adapted machinery
so that a change to paludiculture is virtually irreversible on
the level of the individual enterprise. Because of the impor-
tant ecosystem services generated for wider beneficiaries, it is
reasonable that peatland rewetting and paludiculture projects
are supported by central planning and public financing.?’!
The solution of problems that originate from drainage-based
peatland utilization will depend decisively on political will and
successful best practice examples. Worldwide, wet cultivation
of peatlands must become the norm whereas drainage-based
cultivation must be an exception subject to licensing.l®” The
importance of peatlands and the consequences of drainage
have to be communicated as well as the possibilities of a sus-
tainable land use to be demonstrated in pilot projects. Large-
scale implementation, however, requires agricultural policies to
set explicit incentives and stop counterproductive subsidies.”%
A study across Denmark, Finland, Norway, and Indonesia dem-
onstrated that the same factors restrict the implementation of
mitigation measures in all countries, the most important of
these being lack of policy coherence, e.g., ignoring climate poli-
cies when planning land use or agricultural policies.”!! Mainly
EU-level incentives for alternative land use are necessary, since
climate and agricultural policies are predominately regulated at
the EU level.?’l The key policy to become the “game changer”
for peatlands in the EU is the CAP, as =51 000 km? of organic
soils are used as cropland or grassland (more than 20% of the
EU’s total peatland area).l>7?]

5. The Time is Ripe—Improving the EU’s
Common Agricultural Policy (CAP) Now

The CAP framework is generally suitable for realizing an EU-
wide realignment of peatland maintenance and supplying
(co-)funding. In past CAP funding period 2014-2020, there
were single examples of good funding practices supporting
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peatland, however, with a low share of funding: About 706 Mio
Euro (4.4%) were spent within Rural Development for the cli-
mate objectives of priority 5 (own calculations based on Euro-
pean Commission 2016).731 Note, that priority 5 comprises a
bundle of climate measures, where peatland support plays only
a minor role. At the same time, CAP payments heavily sup-
ported peatland drainage. For example, in Germany agricul-
ture on 14 580 km? of drained organic soils received =410 Mio
Euro direct payments and caused GHG emissions of =40 Mio t
CO,eq per year.’

In the new funding period after 2020, the CAP must enable
land use (sectors Agriculture and LULUCF) to minimize peat-
land emissions.}*'7 As a guiding principle, no landowner
in the EU should be economically or socially disadvantaged
by maintaining or developing wet peatlands or rewetting peat-
lands. Deliberate degradation of the long-term carbon storage
capacity of peatlands should always be penalized and should
never result in increased payments from the EU. Policies
should be rebalanced in order to safeguard European Union
farmers to make a reasonable and sustainable living. A combi-
nation of the following actions and CAP instruments can pave
the way toward low-emission peatland utilization:"%

e Guaranteeing eligibility of farmed wet peatlands for 1st and
2nd CAP pillar payments and ending the systematic disin-
centive for farming wet peatlands (currently, rewetted peat-
lands used for paludiculture are not consistently eligible for
direct payments);

e Phasing-out CAP funding for drained peatlands to achieve
coherence between agricultural and climate policies and to
underline the necessary paradigm shift for reaching the cli-
mate change mitigation goals under international law;

e Remunerating ecosystem services with results-based agri-
cultural payment schemes to set attractive incentives for re-
ducing greenhouse gas emissions and for supplying other
ecosystem services (e.g., nutrient retention, water quality,
and flood regulation);

e Implementing national peatland carbon credit schemes in
the 16 EU Member States with significant peatland emissions
to facilitate carbon retention and carbon capture;

e Establishing long-term programs (15-20 years) to ensure
planning security and permanence of positive climate and
environmental effects;

e Applying and refining existing instruments (e.g., European
Agricultural Fund for Rural Development and European
Regional Development Fund) to provide incentives for all
implementation steps, including site preparation, establish-
ment of suitable crops and techniques, raising the water
level, selection and breeding, management and harvest with
adapted agricultural equipment, processing, and marketing;

e Promoting knowledge transfer, consultation, and establish-
ment of demonstration farms;

e Exchanging on experience between peatland-rich regions in
Europe to develop regionally customized solutions, includ-
ing participation and acceptance of all stakeholders, output
orientation, and cost efficiency.

The new “Green Architecture” for the CAP 2021-2027 pro-
vides a number of suitable instruments to support rewetting

© 2020 The Authors. Published by Wiley-VCH GmbH
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and agriculture on rewetted peatlands, however, further policy
design deems it necessary to implement a functioning sup-
port scheme.”>7¢l Table 1 displays key options within the CAP
2021-2027.

The table shows multiple options within the CAP, which can
direct future agriculture on peatlands and support agriculture
on wet peatlands. Not all proposed instruments are equally suit-
able for application in peatlands. One main unresolved issue
is the short timeframe, with ecoschemes as yearly programs
and even agri-environmental and climate measures (AECM)
as programs of max. 7 years. Consolidation of land parcels,
rewetting and adaptation to wet agriculture requires substantial

Table 1. Policy instruments within the CAP 2021-20277% and their
potential to fund low-emission agriculture on peatlands.

Measure Potential use for wet peatlands

Strategic plans Indicators can be used to document
progress and for policy management
within future CAP. The proposed
result-indicator 14 deals with “carbon
storage in soils and biomass: Share of
agricultural land under commitments to
reducing emissions, maintaining and/
or enhancing carbon storage (permanent
grassland, agricultural land in peatland,
forest, etc.)”

Direct payments and conditionality Direct payments require the fulfilment
(including the “good agricultural and

ecological condition (GAEC)”)

of criteria. To support paludiculture,
the EU should change the criteria of
eligibility for direct payments and include
the use of rewetted (wet) peatlands and
paludiculture
The Commission proposes in GAEC 2
a criterion supporting the protection of
carbon-rich soils (“appropriate protec-
tion of wetland and peatland/protection
of carbon-rich soils”), which should not
be restricted to protected areas

Ecoschemes These are agri-environmental programs,
100% funded by the EU in Tst pillar,
which can be used as simple entry

schemes. Ecoschemes are yearly, which
is a main obstacle to applying this instru-

ment in peatland rewetting

Agri-environmental and climate
measures (AECM)

Agri-environmental programs cofunded
by member states and EU over 5-7 years
in the 2nd pillar. There are good-practice
examples supporting wet peatlands, e.g.,
in the federal state of Brandenburg (Ger-
many) aiming at support for peatlands
with a mean annual water table not lower
than 30 cm below soil surface. Other
good examples can be found; however,
up to now, there is no substantial
upscaling of AECM funding for peatland
rewetting and paludiculture

Agri-investment programs These funding tools in the 2nd pillar
could support investment into novel
techniques for agriculture on wet/

rewetted peatlands
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investments and thus long-term security. Therefore, CAP pro-
graming has to provide funding options beyond the short-term
horizon. And options both for short- and longer-term instru-
ments should be used and further improved in the final CAP
2021-2027.

The European Commission has declared environmental
protection and the fight against climate change as the greatest
challenge of the future CAP. Given the high climate change
mitigation potential of paludicultures, EU institutions have
expressed support for making agricultural land rewetted for
paludiculture eligible for direct payments in the next CAP
period.”778] The EU Commission’s proposal for the coming
CAP funding period defines a new standard for good agricul-
tural and environmental condition as “appropriate protection of
wetland and peatland” and the Directorate-General for Agricul-
ture and Rural Development (DG Agri) explicitly takes paludi-
culture as an example to explain the new possibilities for the
member states to protect peatlands within the new CAP frame-
work.">81 Most recently, the European Parliament also called
for gearing all European policy instruments, including CAP,
to the climate targets of the Paris Agreement and stressed that
agriculture has the potential to help the EU reduce its emis-
sions through sustainable practices incl. those related to soil
carbon.[*

John Kingdon’s famous Multiple Streams Approach (MSA)
is one of the most cited references in order to explain policy
change.[B"#2 According to Kingdon, an idea’s time comes when
a problem stream, a policy stream, and a political stream are
ripe, soften up, and merge due to the activities of policy entre-
preneurs. As we have shown, the awareness of the problem of
GHG emissions from drained peatlands raises on a global level.
In the light of the MSA, initiatives like the UNEA resolution
on “Conservation and Sustainable Management of Peatlands”
indicate that the problem stream is ripe. The concept of paludi-
culture offers an alternative policy for a sustainable use of wet
and rewetted peatlands. As we have shown in chapter 3, pilot
projects demonstrate the technical feasibility of paludicultures
which is a crucial criterion for a ripe policy stream. On the
political level, scientists became policy entrepreneurs and took
an active part in the current discussions on the CAP reforms
in the EU.® In the light of the MSA, the reform discussions
are the open policy window. It seems that the three streams are
ripe and so paludiculture appeared on the agenda. But it is still
open, as to what the decisions on the policy framework for agri-
culturally used peatlands in 2021-2027 will be. The new CAP
regulations for peatlands will be the acid test as to whether the
European Green Deal is just empty words or represents a real
and lasting change.
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