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Executive Summary

This report elaborates on the adaptation efforts within the European Uni onos
particularly the Common Agricultural Policy (CAP). The agricultural sector as one of the most
vulnerable sectors to climate change in the EU is facing great challenges under climate
change. The objective of this report is to demonstrate how the current CAP (2007-2012, post
2013) has addressed the adaptation challenges and how in the future CAP could further
incorporate them in the policy design for the sake of sustainable rural development.

For this purpose, we analysed the incentives in the current CAP and compared with the
various characteristics of adaptation options to identify the need for inclusion of other
incentives in the future CAP reform. Particularly we inventoried different categories of
adaptation options and examined whether the current incentive scheme enables farmers to
make the choice of adaptation options.

The report identifies that the current CAP before 2014 has already considered the possibility
of autonomous adaptation via the green payment. However, adaptations in some cases are
more complicated than the single payments because there are market failures for the public
goods property of the agricultural sector (e.g. the landscape). The payment scheme may not
lead to desirable non-autonomous adaptation. This calls for even more specific policies for
adapting to climate change under future CAP regimes.

Participants of the ECONADAPT workshop of June 1%t 2015 showed a strong agreement
that the CAP has an important role to play in climate adaptation in Europe, that it has a lot of
potential to facilitate adaptation and that it should. Also that it is currently not living up to that
potential and needs to be adjusted.

There is strong agreement that adaptation must take place at all levels from local, through
national and regional to all of the EU and that the principle of subsidiarity should apply.

1 The main strengths of the current CAP relate to direct and decoupled payments,
which provide farmers with safety nets and the financial freedom to experiment with
adaptations; as well as an overarching focus on the environment and sustainability.

1 The main weaknesses of the CAP relate to maintenance and enhancement of
diversity (in terms of crops, biodiversity and farming systems) as well as money going
to large farmers rather than those that need it most. A major weakness from the
adaptation perspective is a lack of long term, integrated perspectives and a lack of
integration with other policies.

Adjustments to the CAP were discussed in the ECONADAPT workshop across two diverse
future linked socio-economic and climate scenarios for Europe drawn from the cumulative
work of the IPCC and the EU Climsave and Impressions programs. Adjustments to the CAP
robust across the scenarios to support adaptation to future climate change are:
1 Creation of new opportunities through cooperative approaches.
0 Support local networks and cooperatives.
1 More community based and farmer based i bottom up approaches.

policy



9 Pillar 2 approaches by making contracts between farmers and authorities.

1 Links between CAP and other environmental and social policies, on a national,
regional or local level (short supply chains and co-operations).

1 Learning network between farmers, knowledge building. Support context specific
knowledge sharing.

General conclusions

Important challenges exist to mainstream adaptation under the current and future
CAP. Although the current CAP already has several mechanisms to enhance
adaptation and to pay more attention to sustainability and climate resilience,
further strengthening of these mechanism can be considered. In particular it
deserves careful monitoring of how in practice the CAP is reaching its objectives of
enhancing a climate resilient and low carbon agricultural sector in Europe.

The set of options for mainstreaming climate adaption in the CAP ranges from
simple provision of information on climate change and adaptation options in the
context of the CAP policies, at one extreme, to a very fundamental revision of the
systems, at the other extreme, as such that much larger shares of the CAP
payments are directly related to environmental targets and investments in
adaptation to ensure that the agricultural sectors in Europe will become more
resilient to climate change.

Although the rural development and CAP policies aim at fostering a climate
resilient agricultural sector in Europe, under the current system there still is a risk
that despite the large amount of CAP subsidies, or even as a results of these CAP
subsidies, the agricultural sector is still developing into a direction that makes it
even more vulnerable to weather extremes that may occur under climate change.
For instance, droughts in the Mediterranean regions may have severe impacts on the
agricultural sector, and the investments in the agricultural sector that are currently taking
place may lead to more risk in the future. Similarly the extension of the dairy and
livestock sector, which is at least to some extent enabled by the agricultural support
under the CAP, has the potential to lead to emissions of more greenhouse gases and
larger environmental impacts. These sectors can also be more vulnerable for diseases
under climate change.

The 2014 CAP reform pays limited attention to practical mechanisms that deal with
the behavioural barriers related to adaptation decisions under long time horizons
and uncertainty. An important issue is, for example, how discounting should be
used in adaptation decision-making as private sectors tend to use a high discount
rate. In many cases adaptation to climate change requires a long term perspective
that enables important investments in irrigation or improvements in water supply
security, or changes in crops and cropping patterns over Europe. If high discount
rates are applied these investments opportunities may not be selected and
implemented, or they may only become viable if public private partnerships are
established.



Other mechanisms can be used to stimulate and facilitate adaptation such as
insurance, capacity building, networks and partnerships and this is certainly
advocated under the CAP. However, currently it is not clear how the proposed
measures are implemented in practice and whether the speed and intensity of the
actions is sufficient to provide for the required resilience in the agricultural sector.
To what extent the measures are adequate will also depend on the characteristics of
future climate change and the stochastic development in the related weather patterns,
both for the temporal and spatial dimension. This makes it very difficult to assess
whether the measures to stimulate and facilitate adaptation are adequate.

In the context of water quality management the CAP support may currently lead to
developments that have a tendency to aggravate the existing problems, e.g. with
manure management, nitrogen leakage and eutrophication. This would not be in
accordance with the water framework directive, and it produces counter-effective results.
For this reason it is important to even further harmonize the impacts of the CAP system
with important policy areas such as biodiversity conservation, protection of nature and
landscape and water and air quality. Although the current CAP makes efforts through
pillar 11 and cross-compliance to support sustainable management in the agricultural
sector, a large part of the budget is simply allocated in terms of income support without
providing strong incentives for sustainable development or climate resilience.

One might argue that the private actors in the agricultural sector are responsible
for optimal adaptation to climate change. However, many of the farmers have
imperfect information on what would be the challenges of climate change and
what adaptation options are available and suitable to use. This implies that it
certainly is worthwhile to consider whether the financial means that are involved
in the current CAP arrangements can be used to provide stronger incentives to
farmers to adapt to climate change and to make the agricultural sectors in Europe
more climate resilient and less greenhouse gas intensive. With respect to carbon
sequestration one might wonder whether the CAP support can be used to a larger extent
than currently is the case to foster carbon sequestration in soils and forests.
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1 Introduction

General adaptation policies

The current European policy regarding adaptation to climate change is outlined in the White
Paper on adaptation published, in 2009. This document is the follow up of the Green Paper
adopted in 2007, which launched a consultation on the future direction of EU policy as regards
to Europe's adaptation to climate change. The Green Paper stated why action had to be taken
by the European institutions, and laid down the relevant guidelines. The White Paper built on
the answers to the consultation and set a framework for action for the EU. The objective of the
EU action is to reduce its vulnerability. It is based on the principle of subsidiarity and supports
overarching EU objectives such as sustainable development. The action is organised in two

phases. The first one, from 2@ odk far prep&idgla2 s h al
comprehensive EU adaptation strategy to be i mpl e
2013. Phase one is based on four Opill arséo. T

knowledge base on the impact and consequences of climate change for the EU. The second
one is the integration of adaptation into key EU policy areas. The third one is the combination
of policy instruments to ensure effective delivery of adaptation. Finally, the fourth one is the
intensification of international cooperation.

Many studies have shown that adaptation is requi
climate change and to make the economic sectors more resilient to climate change (e.g.

Berkhout et al., 2006; Biesbroek, et al., 2010; EC, 2009a). Adaptation to climate change has

not just become a challenge by itself, but also poses new challenges for existing institutions

and decision-making processes. Although a wide range of academic studies on impacts,

vulnerability and adaptation have been conducted over the last decade (Agrawal, 2008; Folkr

et al., 2010; Hallegatte, 2009; Heltberg et al., 2009; Hinkel, 2011), there is still much to learn.

Adaptation policy in Europe is still at its beginning, but it increasingly shows up on the policy

agenda. In particular, the question of how adaptation should be best tackled and integrated in

various EU policies is still unsolved.

The EU agricultural sector is considered as one of the most vulnerable sectors to climate
change (EC, 2009a; Reidsma et al.,, 2010) and it needs to adapt to climate change. The
adaptation to climate change is a shared responsibility of the private and the public sector,
and the Common Agricultural Policy, as the most important EU agricultural policy, can shape
the adaptation actions through various mechanisms, including its payment scheme. The CAP
can not be considered in isolation. It needs to be studied with consideration of other policies
that affect land use and other inputs such as water and energy. The Water framework
directive and the EU energy policies need therefore to be considered, as well as other policies
focusing on sustainability, social coherence and rural development.

In this context many questions arise, such as: Has the current CAP reform sufficiently
considered the adaptation problems under given budget and uncertainty? What special
attention should be given to the future CAP reform with respect to the challenges of climate
change? How are the CAP policies harmonized with the requirements under the Water
framework directive and the challenges to reduce the emissions of Greenhouse gases in
Europe?



This report attempts to scope out the problems and needs that decision-makers are faced with
when developing adaptation policies in the context of EU CAP reform in order the make the
European agricultural sectors more climate resilient.

For this purpose, we will review the new CAP reform, analyse the effectiveness of adaptation

options based on literature, and finally come up with suggestions for specific adjustments

under the current CAP or possible remedies for future CAP reform. The study is based on a
literature study and stakeholder consultation. In order to support the implementation and

possible future revision of the CAP the needs of its users and other stakeholders have to be
addressed. Therefore, a stakeholder consultation approach has been taken in the research.

This is in line with work package 1 of the ECONADAPT prgramme i The fr aming of
focused economic analysis. o

The report is organized as follows. Chapter 2 will elaborate the climate change impacts on EU
agriculture and the EU agricultural policy. Chapter 3 is on the history of CAP reforms, how
adaptation has been addressed in the various CAP reforms. Chapter 4 elaborates the future
challenges for climate change adaptation in the context of CAP reform. Chapter 5 reports a
case study on how the CAP 2007-2013 has supported adaptation measures to Climate
Change in the East Midlands in England. Chapter 6 reports another case study on the
potential and constraints of farm-level climate change adaptation in the Greek farming system.
Chapter 7 is about the stakeholder perception for future policy design in the context of climate
change adaptation and sustainable resource management based on stakeholder consultation.
Finally, in Chapter 8 we summarize the main findings and provide recommendations to the
policy makers for addressing adaptation problems under the current CAP and for potential
future CAP reforms.



2 Clmate change anddaptation in the
agriculturalsector in Europe

2.1 Climate change and agriculture

Climate change has many implications for the agricultural sector in Europe. Changes in
precipitation may lead to excessive rainfall and flooding, or it may lead to prolongued periods
of serious droughts. Water availability in the Mediterranean areas is most likely to be reduced
substantially in summer, whereas in the Northern regions of Europe the potential for
agricultural production may be improved under climate change. Changes in temperature will
lead to changes in the cropping season and management practice in the agricultural sectors
have to be adjusted to the prevailing climatic conditions, considering the changing risk
patterns for the various crops and agricultural activities. Higher temperatures and increased
CO; fertilization may be positive for some crops, but their impacts will depend on the specific
characteristics of the varieties concerned. Both for arable farming and livestock the distribution
of diseases might change under climate change, with major implications for the management
and control of these diseases in the various regions of Europe.

Agriculture is directly dependent on climatic and bio-physical conditions, since heat, sunlight
and water are the main drivers of crop growth and determinants of the living conditions of
animals. Climate change has a clear impact on agricultural productivity and its variability, and
the associated implicati on gsedeqrOlepen and Bisdi, 20020 f ar me
Zilberman et al, 2004; Kelly et al., 2005; Olesen et al., 2011; Zilberman et al, 2012; Zhu et al.,
2015). Climate change is a real concern for the sustainable development of agriculture within
the EU. This has | ed to the adoption of it he Gr e
Europe-opti ons for EU actiond by the European Comm

clearly states: ifiThe key objectives of adaptati
climatic variations, socio-economic viability of agriculture and rural areas, and coherence with
environmental protection objectives. 0

2.2 CAP and adaptation

AThe present CAP provides a basic l evel of i n
frameworkfor sustainable management of the natural environment in which agricultural activity

takes place. The shift from support linked to production to decoupled aid enables farmers to

respond to external requirements, to market signals as well as to developments resulting from

climate change. Rural development policy offers the Member States a range of measures

through which they can provide targeted support to activities that contribute to adaptation to

cl i mati c (ECIR@9)g e s O

I n 2009 the Commision Staff working document @Ad
European agr i cul ture and rur al areas?o, accompanying
Change, described the potential impacts of climate change on agriculture in detail (EC, 2009).

It also contains a detailed description of CAP measures favouring adaptation.



Under dncome supportq it is argued that Afdecoupling of ac
allows farmers to be more responsive to various external forces, including market signals.

Decoupling also helps farmers to irent their production according to the biophysical
environment evolving Cwi 20908t i m8)e cHangeod a(lBo s
support is accompanied by requirements to manage farming activities in a sustainable way.
Cross-compliance links the full receipt of CAP payments, including also some rural
development payments, to the respect of EU legislation on environment, public, animal and

plant health and animal welfare, and the maintenance of permanent pastures and specific soil

practices to avoid erosion and to keep organic matter contribute to the sustainable use of

resources andtoadapt ati ono. Fur t hdvisaryoSystem fs lalgo cdnsidered as

an effective tool for sustaining adaptation, W
management, such as insurance schemes or mutual funds, also helps them to cope with the
economic consequences of greater fluct ueeCt i ons [
2009:14).

Under d&ural development supportdot o f ar mer sé adaptation efforts
discussed that enable rural development and adaptation to climate change (see also Chapter
3).

Accompanying the EU communication AAn EU strate
Commi ssion staff working document APrinciples ar
change adaptation considerations under the 2014-2020 rural development programmes (EC,

2013) describes the key actions to incorporate adaptation in the RDPs strategic objectives.

These objectives are defined as:

T AAssembl e and/ or devel op 4apected dimasetimpactsamie nce b
how these can affect agriculture and forestry. Where uncertainties remain, this is no
good reason for inaction as the cost of inaction may be greater. This can be assessed
on a case by case basis;

1 Gather information for a range of sources, combining formal research with feedback
from land managers and other actors and stakeholders who have practical experience;

1 On the basis of the evidence base, articulate clearly what is needed to be achieved by
2020 to increase the resilience of agriculture, forests and rural areas, and where it is
appropriate to make use of public support through the European Agricultural Fund for
Rur al Devel opm&@R201x:HAFRD) . 0 (

And the key actions are summarized as:

T AEnsure t hat i nd ommattimmen prodMiecuse st age i s
assessment by priority in the SWOT, in particular for the priorities 4 and 5;

1 Identify the measures available under the EAFRD that can be used to deliver these
priorities;

1 Identify the multiple benefits that can be achieved through the measures identified to
respond to climate adaptation needs, for example economic, social and environmental
benefits;

T Identify activities that are not deemed appropriate for funding because they would act
counter to climate adaptation needs;



Identify safeguards that need to be put in place to ensure that all supported activities
are resilient to climate change;

Design measures sufficiently flexible to allow adjustements reflecting evolving
predictions about climatic change over time;

Ensure coherence with other elements of the CAP, such as cross compliance,
greening and far nECaa18:55 0ry service. 0



3 Development of the CAP

3.1 The CAP before 2003

The CAP has been present in the EU policy domain since 1962. The original aim was to make
the EU agriculture more competitive in the world.

The EU has adopted a series of reforms of its common agricultural policy since 1992: the
MacSharry reform or the 1992 reform for period 1993-1999, the Agenda 2000 for the period
2000-2004, the 2003 reform for 2004-2013 and the 2014 reform for 2014-2020. The CAP
reforms encompass a variety of programs and subsidies; with originally pillar | the output price
subsidies schemes and pillar Il the structural investment programmes. The first major reform
was the 1992 reform or the MacSharry reform (1993-1999), a movement from price support to
the direct farm payments in terms of production volumes. The second major reform was the
Agenda 2000 (2000-2004), which further reduced price support and introduced the idea of an
integrated rural development policy (RDP) as a second pillar of the CAP. The RDP consists of
individual farm programmes and regional programmes that may vary between EU member
states. The 2003 CAP reform mainly involves the decoupling of subsidies from farm
production, which means that subsidies based on production (i.e. direct payment scheme or
coupled payments) are transformed into lump sum payments (i.e. single payment scheme, or
decoupled payments, or single farm payments).

3.2 The 2003CAP reform

The 2003 reforms introduced a framework for rural development based upon three major
Axes, which are:

A Axis 1: | mproving the competitiveness of agric

Under this axis fAsupport to f ar m producienrpotéensabt i on
can sustain adaptation to climatic changes. For example, preventive mechanisms against

adverse effects of climate related extreme events (e.g. setting up of hail nets) and adaption of

buildings (e.g. housing livestock) can be supported.

A Axis 2: Supporting | and management and i mprovi

This includes Asupport for diversifying crop pat
as diversification into non-agricultural activitiesé é . AThis hel ps ystemknmorepr oduc
resilient to economic but also climatic factors, as diversification is a key strength factor for the
stability of agr i cuietvironmehtal schemesmtargeded .to bitierg r i
management of soil, water, and landscape have an important role. In particular measures that

contribute to reducing pressure on biodiversity, enhancing green infrastructure, and promoting
organic agriculture HECO2009:5).bute to adaptati ono(

A Axis 3: | mproving the qual ifitayon af €éconbmidaetiviitesrd enc o

6



These reforms primarily concern the scope and detailed content of support for less-favoured
areas, areas with environmental restrictions, training, forestry and the promotion of the
development of rural areas.

3.3The CAP@st-2013

The new CAP for period of 2014-2020 continues along this reform path, moving from product
to producer support and now to a more land-based approach. This is in response to the
economic, environmental and territorial challenges facing the sector, many of which are driven
by factors that are external to agriculture. This translates into three long-term CAP objectives:
viable food production, sustainable management of natural resources and climate action and
balanced territorial development.

To achieve these long-term goals, the existing CAP instruments had to be adapted. The
reform therefore focused on the operational objectives of delivering more effective policy
instruments, designed to improve the competitiveness of the agricultural sector and its
sustainability over the long term. In short, EU agriculture needs to attain higher levels of
production of safe and quality food, while preserving the natural resources that agricultural
productivity depends upon.

This can only be achieved by a competitive and viable agricultural sector operating within a
properly functioning supply chain and which contributes to the maintenance of a thriving rural
economy. In addition, to achieve these long-term goals, better targeting of the available CAP
budget will be needed.

To summarize, for more than twenty years, the CAP has been through successive reforms
which have increased market orientation for agriculture while providing income support and
safety net mechanisms for producers, improved the integration of environmental requirements
and reinforced support for rural development across the EU. The nature of the CAP has been
changing progressively over recent years towards a more holistic approach to the wider rural
economy and the development problems experienced by rural areas as a whole.

Recent studies have also shown that the CAP has increasingly opened up with regard to more
innovative changes to its institutional as well as its ideational set-up (Lynggaard, 2006). Since
the mid-1980s, the CAP has seen several incremental reforms in this direction (Villarejo and
Lopez, 2014). The policy has expanded its funding to non-production targeted measures in
the course of the Agenda 2000 reforms, a set of alternative management principles that take
account of decentralisation, partnership, multi-annual frameworks and financing has been
introduced. The CAP policy has seen the prospect of
| at est CAP ref or ms (2003, 2008, AfHeal t h
Omul t i f un ctheiagricudtdral segtdd. Espécially the implementation of the so-called
second pillar of the CAP has opened up margins which allow member states to push for
reform and integrate the diverse needs and circumstances of their regions in a responsive
policy implementation process (Lowe et al., 2002).

~
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3.4 Howagriculturaladaption has been addressed in the CAP

The Common Agricultural Policy consists of two branches: one that helps farmers to be
competitive, the so called first pillar or pillar I, and the other that promotes development in
rural areas, i.e. the second pillar or pillar Il. Concerning the link between agriculture and the
environment, the European Commission points out:

AWith about 40 % of the EUG6s | and aroetatimpact ng f ar
on the natural environment. Over the centuries, farming has created and maintained a variety

of valuable semi-natural habitats on which a wide range of wildlife depend for their survival.

Farming practices can have an adverse impact on natural re-sources, such as pollution of soil,

water and air, fragmentation of habitats, and a loss of wildlife. This relationship between

agriculture and the environment has to be taken into account when integrating environmental

concerns and safeguards into the Com-mon Agr i cul t ur &C,20B4.1 i cy (CAP) O

In the CAP, emphasis is placed on reducing the risks of environmental degradation and
enhancing the sustainability of agro-ecosystems through:

1 Cross-compliance criteria on agricultural market meas ur e s ctonditos of a
receiving direct payments, farmers must comply with certain requirements, including
some related to environmental protection; and

 Targetedagrie nvi ronment al measures 1T as part of Ru
agri-environmental payments are available to farmers who commit to agri-
environmental management schemes for a minimum 5-year period.

The climate change adaptation practices in the CAP is often implicit in formulations that lay
down its environmental objectives. Even though the policy may not be specifically geared
towards adaptation, it can nonetheless enhance the adaptive capacity of the agricultural
sector.

This cross-compliance scheme includes statutory management requirements (SMR) that
farmers need to integrate into their work. These specify certain standards concerning public
health, animal and plant health, deriving from the provisions of existing EU legislation on these
subjects. By complying, a farmer shall keep his land in good agricultural and environmental
condition (GAEC). Each member state specifies its own GAEC in accordance with the 2003
CAP reform. The cross-compliance scheme is financed by the Single Payment Scheme. In
order to receive a full payment, farmers need to participate in the cross-compliance scheme. A
reduction in or cancellation of the direct payments is the result of non-compliance.

Additional measures that serve broader environmental objectives have been developed under
Pillar 1l of the CAP, namely as part of the above mentioned agri-environmental measures that
focus on rural development and planning. Pillar 1l is subject to co-financing from EU sources
as well as the Member States. The European Agricultural Fund for Rural Development
(EAFRD), supporting rural development under Pillar Il of the CAP, has been introduced. The
payments compensate farmers for the extra costs that they incur and the income that they
forego when they undertake these practices. In accordance with Community guidelines,
Member States have to produce a national strategy plan for the period from January 2007 to
December 2013, and submit them to the European Commission prior to presenting their rural

8



development plans. The practices must go beyond a number of obligations, which apply to
farmers in any case i including (but not limited to) cross-compliance and relevant national
legislation.

The i mplementation of Me mb er c&riech bue &houghnrarali on a |
develo p men't pl ans, wherein t he di fferent measur es
Improving the competitiveness of the agricultural and forestry sector, on which a minimum of

15 per cent of allocated funds of the EAFRD must be spent; Axis 2: improving the
environment and the countryside, on which a minimum of 25 per cent of allocated funds of the

EAFRD must be spent; Axis 3: quality of life in rural areas and diversification of the rural
economy, on which a minimum of 15 per cent of allocated funds of the EAFRD must be spent;

And Axis 4: LEADERS84, where local action groups can secure funding for local development

projects, with a minimum of 5 per cent of EAFRD funds being ring-fenced for LEADER
initiatives across the three axes. The LEADER approach builds on seven principles:
networking, cooperation, innovation, integrated multi-sectoral actions, local public private
partnerships and Local Action Groups, a bottom-up elaboration and implementation of
strategies as well as area-based local development strategies. Local Action Groups (LAGS)

are comprised of local public, private and civil society representatives, who work together on
strategies and delivery of those. A Local Development Strategy allows them to address
important local priorities in an innovative, locally specific, and participatory way. LAGs are an

example for flexible structures that allow for organisational learning and offer different ways to

respond to and shape change. Such structures of endogenous development are conductive of
adaptation in so far as they provide for on-going self-organisation processes in
correspondence with other actors that may be affected by climate change (cf. Bllow, 2014).

Table 1 provides an overview of the effect of climate change adaptation practices, which can
be adopted with regard to the CAP.



Table 1 Climate change adaptations addressed in the CAP (adopted from Biilow,2014)

Action type

Climate threat addressed in adaptation

Establishment of buffer strips, Council
regulation (EC) No 73/2009, Annex llI
Conversion of arable land to grassland,
Council Regulation (EC) 1782/2003, Art. 5
Conservation soil tillage, Council
Regulation (EC) 1782/2003, Art. 5; Sall
Directive

Maintenance/reintroduction of terraces,
Council Regulation (EC) 1782/2003
Increase diversity of crop rotations, Council
Regulation (EC) 1782/2003

Set-aside, Art. 56 Council Regulation (EC)
1782/2003

Planting of winter cover crops

Crop residue management

Organic farming, Regulation (EEC) No
2078/92., repealed by Council Regulation
(EC) No 1257/1999

Afforestation on agricultural or other land,
Art. 36 (b) ii, iv, vi, EAFRD

Establishment of agro-forestry systems
(growing farmland trees), Art. 36 (b) ii, iv,
vi, EAFRD, Council Regulation (EC) No
1290/2005

Adaptation of agricultural infrastructure
(e.g. buildings) to extreme weather, Art. 20
(b) v, EAFRD, Council Regulation (EC) No
1290/2005

Improved irrigation efficiency, Council
regulation (EC) No 73/2009, Annex llI
Insurance schemes (to shift climate
change risk), Art. 68. (EC) No 73/2009;
Art. 20 (b) vi, EAFRD, Council Regulation
(EC) No 1290/2005

Farm advisory services for climate change
risks and adaptation, Art: 20(a) v, EAFRD,
Council Regulation (EC) No 1290/2005;
Council Regulation (EC) 1782/2003,

Art. 13

Soil erosion, storms, flooding, flash floods
Soil erosion, storms, flooding, flash floods

Soil erosion, storms, flooding, flash floods

Soil erosion, storms, flooding, flash floods

Soil erosion, droughts, flooding,
temperature extremes, disease

Soil erosion, storms, flooding, flash floods,
disease

Soil erosion, storms, flooding, flash floods,
droughts

Soil erosion, storms, flooding, flash floods,
droughts

Soil erosion, storms, flooding, droughts,
temperature extremes

Soil erosion, storms, flooding, flash floods

Soil erosion, storms, flooding, flash floods

Storms, flooding, temperature extremes

Water scarcity, droughts

All

All
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3.5Mainstreaming

An i mportant approach for climate adaptation i
adaptation into (sectoral) policies. This is a well-known and recognized aspect of effective

adaptation policy (cf. Biesbroek et al. 2009). In most countries documents and experts simply

emphasize the need for mainstreaming without suggesting specific solutions or more concrete

actions. The UK identified the key for successful mainstreaming in the accessibility of tools

and information on adaptation. Some sectors seem to be more complicated and problematic

than others with regard to mainstreaming, whereas in agriculture, water management and

forestry some adaptation measures can be integrated with already existing policies on

disaster management or sustainable development. Some sectors need more explicit work for
mainstreaming climate adaptation, such as spatial planning, infrastructure and energy.

The role of the CAP is to provide a policy framework that supports and encourages producers
to address the economic, environmental and territorial challenges while remaining coherent
with other EU policies.

ACl i mate change wil/| require farmers to-leedapt wl
greenhouse emissions, and to improve agriculture's environmental performance. Developing a
progressively evolving and comprehensive response to climate change is needed to maintain

the resilience and competitiveness of EU agriculture so that it can continue to play its role as

supplier of high quality food and environmental and landscape services, as well as contribute

to the sustainable development of EU rural areas. Climate change also brings an additional
perspective to the cheCla20@®Onge of food securityo.

AAdapt at i eterm pracessawhithaneeds to evolve over the coming decades according
to the climatic trends and by building on a growing body of knowledge and practical
experience. In this process, it is important to further engage the farming community in the
discussion on adaptation needs and in sharing good practices, as farm-level changes are a
keycomponent of(EG20a%t ati on. o

Aln the context of the review of the Common Agr.i
favourable conditions for the adaptation of agriculture and rural areas will need to be
examined. Effective adaptation and adoption of new technologies, which contribute both to
mitigation and the long term viability of farming, will require investments and planning efforts
beyond the capacity of individual farms. Public authorities will have a role to play in supporting
and facilitating climat(EBC, 2000 nge adaptation polic

Different levels of government play a varied but equally important role in shaping adaptation.
Some stress the need for adaptation at a global scale (Burton et al. 2008), while others
underscore the importance of local institutions (Agrawal 2008).

The concept of adaptation itself is very general and can encompass a wide range of concrete
actions and problems. Adaptation is not only about a technical response, but a process of
social learning involving scientific, policy and practitioner communities (Hinkel, 2011). This
includes to mainstream climate change into policy (McGray et al, 2007). Adaption needs to
take place in the human society (Berrang-Ford et al, 2911). There are five areas of importance
for successful adaptation policy: the science-policy nexus, communication and awareness-
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raising, multi-level governance, policy integration and review and implementation (Biesbroek
et al. 2009).

Until 2010 the Directorate-General for Environment was responsible for dealing with issues
regarding climate change and adaptation. Since February 2010, a special DG for Climate
Action is in charge of those questions.

The commission staff document (EC, 2013) clearly states:

ASuccessfully integrating climate change a
benefits for the economy and society as a whole by ensuring that essential biodiversity and
ecosystem services dependent on land management continue to thrive and that the
productive capacity and viability of the land based sectors is maintained. Adaptation planning
can bring opportunities to build agricultural systems with greater resilience to environmental,
climatic and economic riskso.

However, the current adaptation strategy within the 2014 CAP reform remains focusing on
autonomous measures such as 6good practice
of barriers that make it challenging for people to choose the right adaptation strategy,
including market failures, adaptive capacity, natural capacity and behavioural barriers (D1.2,
2014 of the ECONADAPT programma). These barriers are mentioned and general guidelines
are discussed, but these barriers are not directly tackled yet under the CAP reform.

Although a new policy instrument of the first pillar (greening) in the CAP post-2013 is directed
to the provision of environmental public goods, it is difficult to achieve the goal due to market
failures for the provision of these public goods. Market failures related to the provision of non-
market public goods such as ecosystem services are part of the CAP by means of cross-
compliance, but it is still to be seen whether the full potential is actually used in practice.

12

daptat



4 Challenges fathe CAP in the context of
climate change

4.1 Introduction

Important challenges exist to mainstream adaptation under the current and future CAP.
Although the current CAP already has several mechanisms to enhance adaptation and to pay
more attention to sustainability and climate resilience, further strengthening of these
mechanisms can be considered. In particular it deserves careful monitoring of how in practice
the CAP is reaching its objectives of enhancing a climate resilient and low carbon agricultural
sector in Europe.

4.2 Optons for mainstreaming

The set of options for mainstreaming climate adaption in the CAP ranges from simple
provision of information on climate change and adaptation options in the context of the CAP
policies, at one extreme, to a very fundamental revision of the systems, at the other extreme,
as such that much larger shares of the CAP payments are directly related to environmental
targets and investments in adaptation to ensure that the agricultural sectors in Europe will
become more resilient to climate change.

4.3 Impacts on growth in the agricultural sector leading to
iIncreased risks

Although the rural development and CAP policies aim at fostering a climate resilient
agricultural sector in Europe, under the current system there still is a risk that despite the large
amount of CAP subsidies, or even as a results of these CAP subsidies, the agricultural sector
is still developing into a direction that makes it even more vulnerable to weather extremes that
may occur under climate change. For instance, droughts in the Mediterranean regions may
have severe impacts on the agricultural sector, and the investments in the agricultural sector
that are currently taking place may lead to more risk in the future. Similarly the extension of
the dairy and livestock sector, which is at least to some extent enabled by the agricultural
support under the CAP, has the potential to lead to emissions of more greenhouse gases and
larger environmental impacts. These sectors can also be more vulnerable for diseases under
climate change.

4.4 Behavioural barriers for adaptation

The 2014 CAP reform pays limited attention to practical mechanisms that deal with the
behavioural barriers related to adaptation decisions under long time horizons and uncertainty.
An important issue is, for example, how discounting should be used in adaptation decision-
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making as private sectors tend to use a high discount rate. In many cases adaptation to
climate change requires a long term perspective that enables important investments in
irrigation or improvements in water supply security, or changes in crops and cropping patterns
over Europe. If high discount rates are applied these investments opportunities may not be
selected and implemented, or they may only become viable if public private partnerships are
established.

4.5 Implementation of other mechanisms

Other mechanisms can be used to stimulate and facilitate adaptation such as insurance,
capacity building, networks and partnerships and this is certainly advocated under the CAP.
However, currently it is not clear how the proposed measures are implemented in practice and
whether the speed and intensity of the actions is sufficient to provide for the required
resilience in the agricultural sector. To what extent the measures are adequate will also
depend on the characteristics of future climate change and the stochastic development in the
related weather patterns, both for the temporal and spatial dimension. This makes it very
difficult to assess whether the measures to stimulate and facilitate adaptation are adequate.

4.6 Watermanagement and environmental implications

In the context of water quality management the CAP support may currently lead to
developments that have a tendency to aggravate the existing problems, e.g. with manure
management, nitrogen leakage and eutrophication. This would not be in accordance with the
water framework directive, and it produces counter-effective results. For this reason it is
important to even further harmonize the impacts of the CAP system with important policy
areas such as biodiversity conservation, protection of nature and landscape and water and air
quality. Although the current CAP makes efforts through pillar Il and cross-compliance to
support sustainable management in the agricultural sector, a large part of the budget is simply
allocated in terms of income support without providing strong incentives for sustainable
development or climate resilience.

4.7 Autonomous adaptation and practive adaptation by the
public sector

One might argue that the private actors in the agricultural sector are responsible for optimal
adaptation to climate change. However, many of the farmers have imperfect information on
what would be the challenges of climate change and what adaptation options are available
and suitable to use. This implies that it certainly is worthwhile to consider whether the financial
means that are involved in the current CAP arrangements can be used to provide stronger
incentives to farmers to adapt to climate change and to make the agricultural sectors in
Europe more climate resilient and less greenhouse gas intensive. With respect to carbon
sequestration one might wonder whether the CAP support can be used to a larger extent than
currently is the case to foster carbon sequestration in soils and forests.
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5 Case study oadaptation and CAP In the
East Midlands

In the course of the project we have undertaken a case study, analyzing how the CAP 2007-
2013 has supported adaptation measures to Climate Change in the East Midlands in England.

5.1 Introduction

Policy interventions in farming structures and regulatory arrangements have the potential to
trigger flexible responses to threats posed by climate change and thereby enable effective
adaptation. Does the European Uni onRblgy ca&tegorizeoas a policy
that stimulates agricultural adaptation to climate change and promotes resilience? We
combine the conceptual strands of adaptive governance on the one hand and resilience on
the other hand in order to provide an evaluation framework for adaptive organisational
approaches to agricultural climate change regulation. Our focus is on procedural implications
for adaptation and resilience with regard to the CAP policy implementation between 2007 and
2013 at the regional level in the East Midlands, England.

5.2 Implementation of the CAP in the East Midlands

In the UK, the communication and coordination of the agricultural policy and its
implementation is largely a top-down process (Lowe, Buller, Ward 2002). However, we can
find more dynamic arrangements at the regional level, that combine top-down and bottom-up
elements. This is largely a result of increased involvement of farmers, which is triggered by
t he CAPOGs s éndhe follbwing, we braeflty describe, to what degree the lower-level
governmental bodies, civic and private actors as well as citizens are actually involved in
regional decision-making and policy implementation concerning the CAP.

For the East Midlands, a Regional Implementation Programme (RIP), effective from 2007 to
2013, has been set-up to deliver the Rural Development Programme for England (RDPE), a
seven year funding programme under the CAP, with a budget of £3.9 billion (Defra Website).
The compilation of the RIP was acmengggemert witd
stakehol der s o0 ThkRdgi&nal Pragiabnme Mahagement Group (PMG) governs
the RIP and is accompanied by meetings of a Regional Consultative Group (RCG) (lbid.).
Both the PMG and the RCG are arrangements under on-going review and can be adjusted if
that is considered necessary (RDPE 2010). The PMG consisted of representatives from Emda
(East Midlands Development Agency), the Forestry Commission and Natural England, with
GOEM (Government Office for the East Midlands) attending as observers (RDPE 2010). They

are obligated to allow for del i very partners
programme deliveryo, enable Aregular monitoring

i cul tu

by

f

delivery goal so, and haqirwe itnf e r om@ap RDREWRZMEOIEY). | tdee as D

Decisions taken in the context of the PMG are subjected to consensus agreements (lbid.).
The Regional Consultative Group is hosted by the East Midlands Rural Affairs Forum

(EMRAF) and consists of a broad range of actors dAwith an interest

regi onal delivery of the Rural Devel opment
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RCG and the National Programme Board are established, allowing for regional issues to be
raised and discussed at national level as well (Ibid.). Thus, regular meetings concerning
regional decision-making and implementation involve a broad range of actors that can
contribute to the policy regulation and governance in the East Midlands.

Assessment and categories of inquiry

In order to analyze the structural preconditions for agricultural adaptation to climate change in
the CAP, categories of inquiry are formulated that correspond to the conceptual linkages
between adaptive governance, adaptive co-management and resilience. Those linkages are
the features that figure in each of the three, namely: (1) polycentricity, (2) networks and
cooperation, (3) information access and elicitation, and finally (4) opportunities for learning.
Those categories of inquiry are evaluated, assuming that they go hand in hand with an
enhancement of adaptive capacity at both the individual and the societal/administrative-
regulatory leve. We have chosen these four drawing
Principles for applying resilience thinking (Stockholm Resilience Center 2014).

Polycentricity

With regard to polycentricity, it is important to test for diversity in agents and interactions,
contributing to a network structure with various nodes that signify authority and leadership. We

t

h e

were hopingt o find Anestedod institutions and responsi

Decisions on agricultural planning in the East Midlands have been impacted by newly
established networks and groups, for example by the Local Action Groups and Rural Farming
Networks in the East Midlands, institutionalised by the EU CAP. Rural Networks, a form of
technical assistance to improve governance and effectiveness of Rural Development

Programmes, are in place t o Aspread good practiceo oldend

participation and involvement beyond the region (Marquard 2010: 8). The implementation is
characterised not just by a horizontal network of farmers and their respective municipalities,
but also involves regional and national authorities, which makes it both multilevel and
polycentric (Naustdalslid 2014). The process of decision-making and implementation both at
regional and local level, involving national authorities, funded by EU bodies and national
government resources, provides feedback structures that have an impact on a very small set
of decisions, applicable in the East Midlands. To make this more explicit: Decisions that are
part of the Regional Implementation Programme are discussed in different forums and
meeting constellations that engage a broad range of actors, as has been indicated above
(RDPE 2010). Commonly, governmental stakeholders are present in almost all of these
meeting constellations, while other stakeholder groups are only represented in certain
instances (ibid.). Yet, their decisions have an impact on decision-making in the different
circumstances as the programming is decided upon in consensus agreements (ibid.). National
governmental authorities are thus overlapping and redundancy is present in networking
structures as well as regional and local negotiations and meetings, which means that these
different forums have the potential to perform correction efforts in dependence on each other.
In addition to that, the structures of decision-making are open to changes, as both the PMG
and the RCG are arrangements under on-going review and can be adjusted if that is
considered necessary (RDPE 2010). Leadership roles are thus clear, but not overpowering
the exchange of ideas and approaches to decisions that are made in the context of the
regional CAP implementation. The benefit of having governmental agencies sit in regional
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forums is that both they and regional actors get the chance to engage in a discussion on
policy-priorities concerning agricultural adaptation to climate change. We have found special
mentioning of agricultural adaptation objectives in the RIP, where it is stated that the RDPE
will

- Support activities which increase the resilience and adaptability of the natural environment to
climate change i e.g. promoting habitat linkages, including woodland creation, thereby
reducing habitat fragmentation and promoting eco-system services;

- Recognising the role of land managers in contributing to climate change objectives and
encourage land management practices which mitigate against/ assist climate change
adaptation;

- Support activities which will reduce energy demand e.g. encourage environmental
technology transfer in relation to the reduction of greenhouse gas emissions;

- Provide a clear framework for the assessment of the biodiversity and landscape impact of
energy crops and other renewable sources;

- Support activities that raise awareness of the impact of climate change and action required
by land managers and rural communities to address it (RDPE 2010: 18).

Regional planning efforts under the CAP have thus resulted in objectives that clearly address
agricultural climate change adaptation and resilience and are the result of an interaction
between different decision-making levels and actor types.

Networks and cooperation

In this category, we checked for instances where group dynamics were motivated. For
cooperation to be successfully realised across different but interconnected networks, the role
of leaders needs to be clarified, in order to deal with power issues and potential conflicts. The
people involved in such collaborative efforts need be able to communicate a common vision.
In our case, agricultural adaptation to climate change is thought of as the common goal.

Networking structures have been institutionalised and funded by the EU and the national
government. As has been mentioned with regard to polycentricity, Rural Networks and Local
Action Groups, institutionalised under pillar 1l, are an example of decentralised engagement
and capacity building in a network-constellation. Also, national governmental agencies like
Natural England, The Forestry Commission, and the Environmental Agency that jointly
manage the CAP i mpl ement at i omre engagesrin netwoekingDe f r a 6
structures, seeking to promote knowledge exchange and providing for leadership in
participatory settings (European Union Committee of the House of Lords 2010). When
analysing the regional decision-making processes, it is not always clear, who is chosen to
participate, for what reasons, and under which circumstances, as the motivation for
participation is not stated. Although decisions for the RIP were consensus agreements (RDPE
2010), it is unclear from our analysis of the Rural Development Programme for England if
stakeholders got to participate on equal terms. To assess this, more research would be
necessary that involves interviews and outcome evaluations.

Cooperation and networking in the East Midlands is visible in several publicly funded formats,
such as °Climate East Midlands (°Climate East Midlands Website). A look at its partners
reveals a very broad association of participants. For example, the Environment Agency,
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Natural England, the East Midlands Council, which is a voluntary association of the local
authorities in the East Midlands, Business in the Community, and well as NHS East Midlands,
a Sustainable Development Network of NHS Trusts, which is providing a link with the health
sector. Farmers in the East Midlands can engage in workshops that are organised by the
partnership and that focus on resilience and adaptation. One example is the Planning to
Adapt project, a locally active commitment of authorities to identify and manage climate risks
(ibid.). Such projects can also be funded by the CAP, as can be seen in a local flood-defense
project Farming and Water for the Future project (FWF), an OnTrent partnership project
together with the Environment Agency and Natural England, which works with farmers along
the river Soar Ato introduce innovativnmgesbmnd mai
agri cul t weicestershiraCodnty Cduncil 2012: 3). We can hence detect trans-policy-
effects, where the more rigidly structured CAP is used to meet specific planning needs and
complement more flexible arrangements.

Thus, at both the regional and local level, implementation is a cooperative effort, that involves

stakeholders from different backgrounds and establishes a strategy that reflects EU

objectives, and also responds to and integrates regional features and needs by means of

participatory negotiation meetings and additional projects. The Ol ear raititndg, by do
which has been mentioned before, seems to be immanent in local and regional planning in the

East Midlands. The CAP provides a structural backdrop, which can be mobilised to grant

financial support as the relevant monitoring authorities of the policy-implementation figure in

projects such as °Climate East Midlands.

Information access and elicitation

Both the relative risk percepti on adaptgplaytahhake i ndi v
with regard to adaptation activities (Grothmann & Patt 2005). We assume that farmers need

information on climate risks, the risk probability as well as the costs of such an event in order

to assess their individual need to adapt. Access to information is the first step in the individual

process of capacity building with regard to adaptation. Elicitation refers to the process of

providing occasions and incentives for stakeholders to provide information. Examples of

elicitation methods are interviews, questionnaires, agenda points with lead questions (Newig

et al. 2013).

Targeted information on agriculture and climate change in the East Midlands is provided
online'. However, the information provided is often not instructive, but only informatively-
descriptive to the point where one knows that such cases of agricultural adaptation exist. Also,
local data is not aggregated to inform regional planning, let alone national planning.
Furthermore, regional and national information on climate change activities does not highlight
the impact of the CAP on climate change adaptation, merely listing it as a tool for funding. The
link between the CAP as a regulatory framework that can set incentives for agricultural
adaptation to climate change is not explicit. Publications with regard to agriculture and climate
change could be enhanced by specifically addressing the interplay between the policy and
climate change adaptation, especially considering the upcoming greening efforts which have
been introduced in the latest CAP reform. Not surprisingly, agricultural adaptation to climate
change with regard to policy planning and implementation is subsequently not yet monitored
explicitly. But, as monitoring of the CAP implementation is mandatory, it is likely that climate
change adaptation might play a role in upcoming monitoring reports and that this will facilitate
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further research efforts. This is likely to be the case with regard to the upcoming
implementation period (e.g. SWD 139 2013).

Opportunities for learning

Establishing a context for knowledge sharing is paramount when we aim for successively
building up adaptation to climate change at the regional and local level. Therefore, it is
necessary to ensure sufficient resources to institutionalise learning and set incentives that
enable people to network and create communities of practice.

The consultation of experts is institutionalised under pillar | and pillar 1l, by means of advisory
services. These have been increasingly made use of during the implementation of the 2007-
2013 CAP (ADAS 2009). Stakeholders that are affected or somehow involved in regional
decision-making in the East Midlands have the opportunity to express themselves and
exchange opinions, knowledge and ideas. They can participate in Local Action Groups,
institutionalised with regard to the CAP, rural networks as well as in the decision-making
meeting on the RIP, where they are given the opportunity exchange ideas and information.
Unfortunately, the material under review neither indicates if their discussions can be
characterised as oO0fair discourseb6 nor does
there is no data on conflicts that may have come up during the decision-making process. We
can thus underscore that the CAP stimulates loci of knowledge exchange and that financial
incentives exist that further promote information exchange. However, individual-level
responses and effects need to be tested in greater depth in order to account for a build-up of
individual adaptive capacity.

5.3 Conclusion$rom the case study

With regard to the East Midlands, regulatory-organisational structures that are in place
because of the CAP or with recourse to it, support the first steps towards increasing farmerso
ability to be able to change and adapt in relation to climate change. Decision-making with
regard to regional agricultural planning allows for structural reinventions and a targeted
approach to land management in a collaborative effort. These collaborative planning events
potentially introduce a different mind-set and organisational strategy with regard to agricultural
climate change adaptation. With regard to governance structures, the preconditions to perform
constant re-invention and co-evolution in accordance with dynamic exterior effects while
maintaining institutional and regulatory stability exist. The structural-organisational
preconditions for resilience building are present and approaches to promote resilience are
financed by the CAP, which potentially constitutes a framework for adaptive activities at the
individual level. Networking and knowledge exchange, hence the individual capacity to adapt
and a mutual knowledge exchange on climate change, can thus be stimulated by involvement
in decision-making. However, there may still be a variance in agricultural adaptation at the
farm-level, which cannot be addressed here. With regard to agriculture in the East Midlands,
the regulatory-organisational agricultural policy structures allow for farmers to be able to
change and adapt by means of adaptive co-management. Following our conceptualisation,
this also means that resilience is promoted and that it indents agricultural decision-making and
policy implementation structures.
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In conclusion: Having more regionalised arrangements makes decisions more flexible and
potentially more responsive to the specific contextual needs. However, if farmers are not
motivated by the bureaucratic apparatus to become engaged in adaptive farming and
management strategies, all structural arrangements remain ineffective when a farm is faced
with actual climatic threats. We therefore encourage further research to integrate both socio-
cognitive factors of agricultural adaptation and external stimuli, such as they are set by the
CAP.
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6 Contribution to the analysis of fute CAP
reform andits ability to accommodate
FRIFELIFGAZ2Y YSIFadz2NBay
farmers

6.1 Introduction

There is an increasing interest in understanding
to climate change at the national, market and farm level. Insights gained are being used to

address a range of questions on the determinants of investment, risk and hedging patterns in

the agro-food sector. Results have been reported in a wide range of studies in relation to the

ability and preparedness of individual farmers to undertake autonomously climate-induced
transformations in their practices. (Uddin et al 2014; Mertz et al 2009; Wheeler et al 2013)

However, adaptation efforts at the farm level may fall short of the socially optimal level owing

to market failures such as externalities, information asymmetry and moral hazards as
epitomizedintheon-goi ng contrast between 6d(Sohpeideratrald &6 c | ai
2000) Policy interventions are thus needed to align privately profitable actions with socially

desirable outcomes (OECD 2015).

To this end, extensive empirical research in farmerséperceptions towards climate risk and
adaptation choices is still needed in order to identify a set of guiding principles for government
intervention. The present chapter reports on a recent survey on the potential and constraints
of farm-level climate change adaptation in the Greek farming system. The survey intends to
shed light on questions, which are directly relevant for understanding the past record of
adopting agro-environmental measures in Greece while informing the design of future policies
to strengthen the capacity of Greek farmers to adapt to climate variability.

6.2 Impact of climate change on Greek farming

The quantification and valuation of aggregate impacts of climate change on the agro-food
sector is an extremely challenging task, made difficult by the incomplete understanding of
plant physiology vis-a-vis rising temperatures and the accompanying changes in water
availability, soil erosion and pests occurrences. Thorough understanding of the impacts of
climate change on the Greek farming system is still lacking. The most articulated research up-
to-date has been undertaken by Karamanos et al. (2013) in the framework of the Bank of
Gr e e cCenamsttee for the Study of the Impacts of Climate Change (BoG 2011).

Karamanos et al. (2013) use the AquaCrop model (version 3.1). AquaCrop has certain
advantages: it assesses the effect of water on both plant growth and crop productivity;
compared with other models, it requires fewer parameters; it is simpler to use; and, lastly, it is
more accurate, with lower error probabilities (Raes et al., 2009). Simulations were run by
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downscaling to the regional climate zone level of Greece| PCC scenari os |
the periods 2041-2050 and 2091-2100 compared to baseline period 1991-2000. To increase
accuracy, Greece was divided into the following 11 climate zones: E. Macedonia-Thrace, W.
Macedonia, E. Greece, W. Greece, lonian coast and islands, W. Peloponnese, E.
Peloponnese, Cyclades islands, NE Aegean, Dodecanese islands, and Crete. It was assumed
that crop management practices (e.g. sowing or harvesting), irrigation and fertilizer use
(quantity and frequency) remained unchanged at current levels. The study took into
consideration the impact of desertification on crop yield in order to estimate the annual rate of
land loss by climate zone. The combined impact of climatic change and desertification on the
production of a number of crops was accordingly simulated. The study focused on arable and
tree crops, and more specifically on wheat, cotton, maize, olive and vines. The impact
analysis was conducted both factoring including and excluding soil desertification.

Of the three scenarios considered, Scenario B2 appears to be most favourable to crop
production. The impacts of <c¢limate change

further one moves north and east: consequently, Eastern Macedonia-Thrace and Western-
Central Macedonia are the zones that will benefit the most or suffer the least depending on
the crop/case. The most vulnerable arable crop was shown to be wheat, while cotton

1 oo, ] 2

become

production is projected to decrease the most un

Eastern Greece. The impact of climate change on tree crop production by mid-century will
range from neutral to positive but will become increasingly negative by 2100, especially in the

countryods southern and island regiomnmshegrowmg et ab | e

season, longer than it is today due to milder-warmer winters, will result in increased
production (Karamanos et al., 2013).

The isolated effect of climate change, excluding desertification, was found to have an
immediate positive effect on farmer income in the period 2041-2050, a turning point after
which the economic impacts (in the period 2051-2100) worsen. In contrast, the impact of
climate change induced desertification is expected to be negative. Desertification negatively
impacts agricultural production and, consequently, farmer income, due to the loss of fertile
farmland and the decrease in cultivable area. The overall impact of climate change on farmer

income, factoring in desertification, was found to be negative under Scenarios ] 1 d and | 2,
but positive under Scenari o d2. Unl ess measures

change will thus negatively impact farmer income.

Using a discount rate of 1%, the impacts of climate change on Greek farmers as a percentage
of GDP were estimated to range from +13.37% (scenario A2, without desertification) to -
17.81% (scenario B2 with desertification).

6.3 Material and methods

A gquantitative household survey was designed to gather data on, inter alia, perceived risks
and attitudes towards climate change, preparedness and capacity to adapt and future actions.
It includes a characterization of adaptation options as well as a wide range of other
socioeconomic data that might influence decision-making processes and hence confound
possible correlations between actual and intended practices.

Stakeholders related to science and administrative entities were approached to consult on the
appropriateness of the survey mode, timing and organization. A structured questionnaire was
then designed and pretested with a limited humber of stakeholders. Two trained interviewers
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administered the face-to-face interviews during November and December 2014. The sample
included farmers from four regions with an important farming activity: Peloponnese, where
mostly wine growers were interviewed, Western Greece, Thessaly and Central Macedonia
where a mixture of arable crops is cultivated. (Figure 1) Due to election period and unstable
political and economic situation in Greece (from November 2014 to February 2015) the survey
had to be postponed several times. A total of 70 (as of 10™ April 2015) usable responses were
elicited.
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Figure 1: Location of survey sites

Data collected were analysed using a multitude of analytical approaches. First, descriptive
statistics present central tendencies and averages. A self-reported psychometric test was
used in order to measure individual risk aversion. Cultural theory was applied as a way of
coming to grips with the disputes that characterize the socio-cultural underpinnings of risk
attitudes. Cultural theory seeks to contribute to the understanding of public attitudes towards
risk by anchoring individual perceptions in alternative ways of organizing and perceiving social
relations. These alternative ways -or 6 | i-suppmoit gntl sasciion particular perceptions,
values, emotions and interests. (Brenot et al., 1998; Jones 2011; Marris et al., 1998) Finally,
logistic regressions are applied to isolate factors influencing individual behaviour (Below et al.,
2012; Shiferaw et al., 2009).

6.4 Results

In this section we present descriptive statistics of our sample and the results of our survey
organized around the following nine questions: Is climate change happening? How are climate
impacts manifested? Are farmers risk averse? Are farmers prepared to adapt? How should
adaptation be organized? What shapes f ar me
trust? Who should be responsible? What is the social value of crop insurance as a hedging
mechanism?
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Descriptive statistics

Table 1 illustrates the socioeconomic characteristics of the sample. About 14.9% of the

respondents were female and 85.1% male. The mean age of the respondents is 48.6 years

and t he mean household size 2.5 persons. The meal
and the cultivated area extents in average to 60.9 acres. Farmers in our sample cultivate in

average 2.5 crop varieties while in the majority are members of cooperatives. Referring to

their educational level, 42.6% of the respondents visited only primary school, 14.9% middle

school, 31.9% high school, 6.4% vocational technical school and the rest 4.3% higher

educational or technological institutes.

Table 1: Socioeconomic characteristics of the sample (mean and std. deviation).

Sample

Socio-economic parameters -
characteristics

Age 48.6 (12.9)
Gender (1=male, 2=female) 1.2 (0.4)
Household size 25(1.4)
Household income (0 per year) 11,220 (5,220)
Cultivated area (acres) 60.9 (47.2)
Number of cultivated types of crops 25(1.1)
Engaged in cooperative (1= member, O=otherwise) 0.9 (0.3)

Is climate change happening?

The majority of the respondents agreed with the statement that the phenomenon of climate
change is already happening or is likely to happen in the near future. Specifically, an
aggregate of 80% of the sample stated that the impacts of climate change occur nowadays
(42%) or are going to manifest themselves within the next 20 years. At the other end of the
spectrum, only 2% of the participants believe that the impacts will never occur (Figure 2).
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Over the next 20

years.
39%

Iworry somewhat
Iworry enough 13%
Inthe next 20-50 38%
years

12% Iam worried but not
really

2%
In the next 50-100

£ years
5%
After 100 years

Never 0%
2%

I'mnot warried at all
11%

Happening now | am very worried
2% 36%

Figure 2: Occurrence of the impacts Figure 3: Level of concern about climate change.
of climate change.

Accordingly, 87% of the respondents expressed their concerns about the problem of climate
change and its impacts while a minority (13%) do not worry about climate change (Figure 3).
Awareness about climate change is strongly linked with information provision. Respondents
characterize existing level of information about climate change and its impacts as ambiguous.
Specifically, 40% assessed the provision of information as limited, while 36% of the
respondents seemed to be satisfied with the existing level of information (Figure 4).

I had heard but | did
not know anything
about the subject
6%

I’ had never heard
anything
9%

Limited information
40%

Plenty of
information
9%

Enough information
36%

Figure 4: Level of information about the phenomenon of climate change.

How are climate impacts manifested?

Respondents evaluated their experience during their entire professional life with extreme
weather events. Hail, frosts, heavy rainfalls and heat waves were considered as the most
common extreme weather events exhibiting the highest frequency of appearance in the
responde n t(Eghre 5).elg ¢omtrast, snow, droughts and floods were less common
events (Figure 6).
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Figure 5: Frequency of extreme weather  Figure 6: Ranking of extreme weather events
events.

Then, the respondents were asked to specify which of the already mentioned extreme
weather events led to the most important damages. Half of the respondents chose hail as the
most dangerous event resulting in severe damages (Figure 6). Floods and heavy rainfalls
appeared to be less dangerous in comparison with the hail but they caused also destructive
impacts when they occur.

Subsequently, timing of the occurrence of these extreme weather events was examined. The
majority of the specified worst extreme weather events occurred from May to September; July
was reported as the month with the highest frequency of extreme weather events, probably
due to the seasonal level of maturity of crop varieties (Figure 7). Although the occurrence of
these extreme weather events can be characterized as continuous, an intensification of the
appearance of the extreme weather events has been noticed in the last years, especially the
last five years, as depicted in Figure 8.

December N

November |
October —

August  IE—

July

June

May

April  ——
4 19911005 [N
March  —
February EEE———
January
0% 5% 10% 15% 20% 2% 30% 0% 5% 10% 15% 20% 25% 30% 35%

Figure 7: Month of appearance of the worst Figure 8: Year of appearance of the worst extreme
weather event. extreme weather event.

The participants were then asked to identify what components of their property were mostly
affected by the occurrence of extreme weather events. According to their responses, the most
severe damages referred to yields and, consequently, expected income (Figure 9). Damages

26



on soil and lands were not permanent, whereas the infrastructure including machinery and
building were not affected at all. Damages on the adjacent crops and land were considered
almost identical to damages occurring to the respondent. The psychological impacts on health
and personal prosperity were characterized neither as important nor as unimportant indicating
that this is an aspect that merits further investigation.
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Figure 9: Affected aspects from extreme  Figure 10: Willingness to undertake risks.
weather event.

Are farmers risk averse?

The attitudes of the participants on risk were assessed using both a conventional self-
reporting psychometric test of willingness to undertake risks in life (Willock et al. 1999) as well
as the mental typologies of cultural theory (Wildavsky 1987).

In the psychometric test, 64% of the sample was willing to undertake risks during their life for
various issues. (Figure 10) Of the rest, 23% of the respondents were neither willing nor
unwilling while 13% of them expressed unwillingness representing more conservative
attitudes.

We then seek to empirically validate the fourfold categorization of individuals in cultural types
as advocated in cultural theory. The analysis of the cultural types of the participants was
performed examining both their environmental and risk perceptions. According to their
responses, the allocation of the sample to the four cultural types was the following: 31%
Egalitarians, 15% Fatalists, 24% Individualists and 30% Hierarchists (Figure 11).

Despite our special Ihave absolute
abilities we obey the freedom in my life to
laws of nature choose how | want
15% to live
2%

I believe there is a
higher power that
overseesmy life
20%

People gradually
learn the functions
of nature so as to be
able to have control

Whatever happens
in life is random and
meaningless
%

The balance of
nature is very
delicate and easily Iam solely
upset responsible for my
31% thoughts and actions
52%

Human ingenuity
will ensure that
earth is capable of
sustaining life
24%

Figure 11: Examination of cultural types
through environmental perceptions.

Figure 12: Examination of cultural types
through risk perceptions.
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The corresponding allocation according to the questions for the analysis of risks attitudes was
52% Egalitarians, 4% Fatalists, 24% Individualists and 20% Hierarchists (Figure 12).

Are farmers prepared to adapt?

In the past, farmers were not prepared to address extreme weather events or rising
temperatures. As a consequence, only a small minority of farmers has already acted against
extreme weather events and rising temperature. Such past adaptation actions took solely the
form of investing in irrigation efficiency. Notwithstanding the fact that 61.9% of our sample was
the owner of the damaged property, only 4.3% of them was prepared in the past to confront
an extreme weather event. Nevertheless, and in spite of their experience, only 28.3% of the
participants claim that they would be prepared to handle it in the future in case it occurs again.

A

With respecttof ar mer sd pr epar edn e-wrm adautatiam mdasures @kt és,
during the years 2015 and 2016) the majority of the respondents are willing to undertake
some of the proposed adaptation options (Figure 13). The most appropriate practices include
measures for efficient irrigation, changes in farming practices, intensified use of fertilizers and
pesticides and substituting the current type of crops with a different variety exhibiting greater
durability vis-a-vis heat waves. Hence, 89.4% of the sample stated that they would be willing
to implement at least one of the examined measures within the next two years so as to
confront effectively the potential impacts from climate change. Only 10.6% of the sample
stated that they would not undertake any preparatory action.

No action [N
Shifting crop in less sensitive areas I_
More efficient irrigation [N N
Frost protection [ —
Intensified use of fertilizers and pesticides | —
Crop diversification [N
Changes in farming practices I D .
Current type of cultivation with differnet variety __I
Cultivation's change [ ——

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

mYes mNo mlhavedoneit No concerns

Figure 13: Measures for the preparation of the extreme weather events during the next two years.

How should adaptation be organized?

Respondents were then asked about public and private initiatives that would foster a mentality
of preparedness among farmers. First, we look at the preferred public policies that would
efficiently support the implementation of the adaptation options. In conformity with the majority
of published evidence on this topic, respondents stated a number of relevant state
interventions: provision of technical assistance and support, adoption of new policies in
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climate risk insurance, mobilization of public funds for climate-proofing existing infrastructure,
subsidies or financial grants for agricultural practices beneficial for the climate and the
environment (Figure 14).

L L Strict governmental regulations are necessary in
Maintaining domestic varieties --
T order to confront the impacts of climate change I.
Mew policies in climate risk insurance -. Individuals and private sector are capable of _--
confronting the triggered impacts of climate change
Applications of good agricultural practices in
cultivation -_ We have to change our behavior drastically in order I-
to prevent the occurrence of climate change

Better weather forecast specifically for farmers [ NN The new technology In the Future wil save us from

the worst triggered impacts of climate change ---
We can not hinder climate change _--
The best way to tackle climate change is to wait to _
see the impacts before to react -I

Climate change must become a priority in order to I.
Information/Education/Seminars/Advices - hinder any damage

Subsidies-Finacial aid for agricultural practices
beneficial for the climate and the environment

Public investment for construction of appropriate -
infrastructure

Technical assistance/support .

0% 20% 40% 60% 80%  100%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Strongly disagree B Tend to disagree W Neither agree nor disagree
¥ Unimportant M Low important Important High Important Tend to agree Strongly agree
Figure 14: Supporting public policies Figure 15: Supporting private initiatives

As shown in Figure 15, farmers supported the statements that:

1 Climate change must become a priority
9 Itis our obligation to change our behaviour drastically
i Strict state regulations are needed in order to confront climate change.

They disagree though with the statements that:

1 The best way to tackle climate change is to wait to see the impacts and then react

9 Itis not possible to address climate change

1 Individuals and private sector are capable of confronting the triggered impacts of
climate change

Finally, respondents show an indecisive stance to the statement that future technologies
would solve the problem of climate change.

What shapes farmersd preferences for adapt

The factors, which influence the attitudes and preferences of farmers towards adaptation,
were examined. Income losses and expected damages were the main factors shaping private
attitudes towards adaptation to climate variability and extreme weather events. In this respect,
the occurrence of these events somewhere else in the world was also considered as a
determining factor. The stimulus of institutions such as church and non-governmental
organizations seem to be minor. On the other hand, press media, friends and family, and
increased insurance against extreme weather events have a medium impact on the
formulation of the public perceptions (Figure 16).
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Figure 16: Factors influencing attitudes towards climate change and extreme weather events

An additional analysis of the factors affecting the attitudes of the farmers towards the adoption
of adaptation measures was carried out. The non-parametric Spearman correlation was
utilized for the identification of the potential relationships between farmers' willingness to
implement at least one of the examined measures within the next two years and the rest of the
examined variables. The Spearman's rank correlation coefficient (Spearman's rho) shows the
statistical dependence between two variables. It identifies the type and strength of relationship
between two variables using a monotonic function. When each variable is a perfect monotone

function of the other, Spear manads
statistical significance. The results of the Spearman correlation are presented in Table 2.

Table 2: Correlated variables with farmers' adaptation attitudes.

Variables Coding Spearman's rho | Prob > |t|
1: Never
Frequency of appearance of 0.2819 0.0549
frosts 5: More than 21 times
Adjacent land was affected 1: Very strong
from the occurrence of the -0.2799 0.0567
worst extreme weather event 3: None
o . 1: No influence
9 3: High influence
Governmental policies 1: No influence
influence attitudes towards 0.3535 0.0159
weather changes 3: High influence
Greek government must be 1: No responsibility -0.2673 0.08
responsible for the adoption of

1 oo reThel Brobs> |t| indicates the level of
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Variables Coding Spearman's rho | Prob > [t]
measures : High responsibility
. : No responsibility
P : High responsibility
Information, Education, . Uni ant
Seminars and Advices - ~himportan
. . 0.2662 0.07
Measures will be utilized for the ) .
. . : Very important
confrontation of climate change
Better weather forecast .
o . : Unimportant
specifically for farmers will be
- . 0.2637 0.08
utilized for the confrontation of i .
. : Very important
climate change
: : Plenty of information
E::r\]/vlzdge about climate -0.2703 0.07
9 : I know nothing
Individuals and private sector .
. : Strongly disagree
are capable of confronting the
triggered impacts of climate -0.3782 0.01
99 P : Strongly agree

change

Furthermore, a logistic regression (probit model) was conducted to analyse the factors
affecting the willingness of farmers to implement at least one of the examined measures within

the next two years (Table 3).

Table 3: Factors affecting farmers' adaptation attitudes.

Variables Coding Coef. P>z
Adjacent land was affected from | 1: Very strong
the occurrence of the worst -1.42 0.03
extreme weather event : None
EU must be responsible for the + No responsibility
adoption of measures 177 0.05
b : High responsibility
. : Plenty of information
}é::r\]/vlzdge about climate 191 0.02
g : I know nothing
Constant 11.79 0.01
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Observations 67

LR chi2(3) 18.57
Prob>chi2 0.0003
Pseudo R2 60.1%

According to the probit model, farmers who experienced very severe damages in the adjacent
lands (coef. -1.42), believe that EU has not the main responsibility for the adoption of efficient
measures (coef. -1.77), are familiar with the phenomenon of climate change due to the
provision of adequate information (coef. -1.21), and are more willing to undertake the
necessary adaptation measures in order to be prepared towards the impacts of climate
change.

Whom to trust? Who should be responsible?

Considering the allocation of responsibility for the adoption of the appropriate measures, half
of the respondents highlighted the high responsibility of the central, regional and local
governments to undertake the necessary measures, which can alleviate the impact of extreme
weather events (Figure 17).

myset .
owners - | I T

Greek Government _-
B N N N ——

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m High responsibility ®m Medium responsibility ™ No responsibility No opinion

Figure 17: Allocation of the responsibility for the adoption of measures

The participants identify also their own responsibility pinpointing the significant role of the
owner of damaged assets to adapt, while stating that the EU could facilitate the
implementation of actions for the reduction of impacts. Interesting, environmental
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organizations were not considered as efficient instruments for the implementation of the
necessary actions.

What is the social value of crop insurance as a hedging mechanisms?

We investigate the role of crop insurance as hedging mechanism towards climate change
damages. Due to its nature, farming activity is exposed to all kind of risk from extreme
weather events. Insurance systems function as a risk sharing/transfer mechanism. Referring
to the present insurance status of Greek farmers, 58.7% of the respondents were
compensated for damages from extreme weather events. The reported average estimated
damages amounted to 011, 280 pe r8,282 parkoaskholt -dor
73.42% - was compensated through the state. All the participating farmers are insured with
the Greek Agricultural Insurance Organization (ELGA) for an average annual premium of
0U647. It is obvious that ELGA does not manage to cover the total economic losses from
extreme weather events. Respondents are asked to rate the degree of security they enjoy

Oof tF

throught he ELGA i nsurance system. For this reason,

0l evel of s ec u+l00whete 100 denaes a fallg $eeuredifdivi@ual and 0 a fully
insecure one. The average degree of security against extreme weather events among Greek
farmers amounts to 23 indicating a failure of ELGA to function as a risk sharing/transfer
mechanism.

What is then the social value of crop insurance as hedging mechanism? In the final section of

the questionnaire, w gness-sokpay (VET®)pfar & gaennirt thedlevelvof | | i n

security against extreme weather events. The valuation question asks individual farmers the
maximum amount they are willing to pay in order to improve their risk exposure from existing
(subjective) levels (on average 23 in a scale 0-100) to a 100% (subjectively assessed) safe
level.

According to the results, 40% of the respondents were willing to contribute a positive amount
of money in order to increase their current levels of security. The rest of the sample was
unwilling to pay. The main reasons for their unwillingness to pay are presented in Figure 18.
Of those who were unwilling to pay, 29% of the respondents stated their bad economic
situation as the main reason for tbeor bc
Accordingly, the participants who are willing to pay equal 57% of the total sample (47 point
estimates) including true zero-bidders.
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Figure 18: Reasons for refusing to pay.

We fit a linear regression model to estimate a bid function of stated WTP. The variables and
the main components of the model are depicted in Table 4.

Tabl e 4: Farmersdéd bid functi
Variables Coding Coef. P>t
The soil and the land were affected : Very strong
from the occurrence of the worst -430.70 0.00
extreme weather event : None
<06, 000
Income 184.89 0.00
1> 060,000
. . . : No influence
The increased insurances influence
. -121.19 0.02
attitudes towards weather changes s
: High influence
. Never
Frequency of appearance of floods 172.20 0.00
q y pp : More than 21 times
. : Agree
The balance of nature is very
. . -271.17 0.00
delicate and easily upset .
: Disagree
Participation in a cooperative - Yes
tpat P -317.62 0.02
organization - No

on
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Constant - 1370.14 0.00
Observations 47

R2 91.6%
Adjusted R2 89.1%

Root MSE 171.4
Mean WTP (0) 382.6

According to the estimated linear regression model, the farmers who have experience of
significant damages on their soil and land (coef. - 430.70) have the highest income (coef.
184.89), do not participate in a cooperative (coef. -317.62), disagree with the statement that
the balance of nature is very delicate and easily upset (coef. - 271.17), have more experience
of floods during their career (coef. 172.20) and believe that the imposition of an increased
insurance premium does not affect significantly the formation of individual attitudes (coef. -
121.19). These respondents seem to be more willing to contribute a higher amount of money
in order to increase the level of safety towards extreme weather events. The implementation
of the linear regression model leads to an est i mated amount of
household annually.

6.5 Synopsis and conclusions

The survey provided valuable insights for answering the questions that framed our research.
These insights are discussed below.

Climate change is happening now

The majority of the participants report serious concerns about climate change and its
expected impacts in the short to medium term. They believe that climate change has already
begun or it is likely to happen in the near future portraying it as an inevitable phenomenon.

Climate impacts are manifested mostly as vield and income losses

A gradual rise of temperature is not (yet) a matter of concern. Climate impacts are best
manifested as extreme weather events. An intensification of the appearance of the extreme
weather events has been noticed, especially the last five years. The incurred damages are
mostly losses in yield and income.
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Farmers are not risk averse

Contrary to the prevailing opinion, Greek farmers report their willingness to undertake risks
during their life indicating a risk-friendly attitude in spite of the fact that all respondents have
confronted extreme weather events in their carrier. It is worth investigating this topic further by
enlarging the sample and enriching the survey with qualitative research tools (e.g. focus

groups)

Farmers are not prepared to adapt

Only a tiny percentage (4.3%) of the respondents were prepared to address the occurrence of
extreme weather events. What is even worst, only 28.3% of the participants would be
prepared to address similar risks in the future, a statement implying a relatively low inclination
towards the undertaking of adaptation measures.

Adaptation could be organized with a multitude of measures

Only a small fraction of respondents practice adaptation already. Proposed policies regarded
by respondents as most efficient for boosting adaptation behaviour are: provision of technical
assistance and support, restructuring of risk insurance systems, mobilization of public
investment for construction of appropriate infrastructure, and provision of subsidies or financial
aid.

Previous experience and income lossess h ap e s f aferaneas oréadaptatien options

Analysis of the factors affecting risk perceptions shows that income losses and previous
experience are the main drivers shaping farmers preferences towards adaptation.

Adaptation is a shared responsibility for state and individuals

Adaptation is regarded as a state concern encompassing central, regional and local
governments. At the same time, it is also the responsibility of individual farmers to change
behaviour and invest in adaptation.

Improving cropinsurancewo ul d i ncrease considerably farmersbd

Crop insurance has a very important role to play in agricultural adaptation policies. On the one
hand, since farmers are to-date only partially compensated and climate risk is (at least partly)
endogenous, ELGA provides the incentive for undertaking precautionary measures and thus
adapting to future extreme weather events autonomously. On the other hand, Greek farmers
would be willing to pay on average 1 383 annwually in order to
safety to a level of 100%.
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[ Stakeholder analysis

7.1. Introduction

As shown in the previous two chapters, the future of agriculture in the European Union is
threatened with increased droughts, water scarcity, heat waves, storms, floods and changes
in seasonal climate patterns. There is a heed to mainstream adaptation policies into existing
policy domains, such as the agricultural policies of the EU. The Common Agricultural Policy
(CAP) is intended to support and guide the development of agriculture in the EU. Important
steps have been made in this respect, but to what extent further improvements are possible is
still to be discussed. How has the CAP promoted adaptation to climate change at the local,
regional and national level? And how can it do this better in the future? These are some
gquestions that need to be answered. For this purpose, we have organized workshops and
meetings with representatives of farmers, farmer s 6 o r g g policg analyiste and experts
to obtain their perception in order to facilitate dialogues between research and policy.

7.2 Financing of adaptation workshop at OECD

The first workshop took place on June 2014 in Paris at OECD headquarters in the context of

thejointtyor gani zed wor kshop on fibfOBCBE and ECONADARPT. hel apt at i

specific goal has been to identify the main methodological challenges for assessing the
adaptation options and to discuss how pro-active policies for adaptation to climate change
could be combined with autonomous adaptation by the private actors and how adaptation to
climate change could be financed. The summary report of the workshop is included in Annex
1 to this report.

7.3 Meeting with representative of DG AGRI

A meeting was organized in Brussels on December 11, 2014, with a representative of DG
AGRI and the project officer of the ECONADAPT project to discuss the planning of the
research project. The specific goal was to exchange ideas with the representatives of DG
AGRI on whether climate change is considered an important topic and if so what is considered
to be to most important aspects and whether have specific objectives and actions exist to
assist in making European agriculture more climate proof in the future and whether CAP is
playing an important role in this respect, and if so how. Many sources of information were
exchanged including information on the main policy issues and main policy documents on the
CAP reform and adaptation to climate change in the agricultural sector. We also discussed the
relations with other policy domains such as land use planning, biodiversity and nature
conservation and the links with the Water framework directive and policies focusing on
sustainability. We discussed the set up and contents of the intended workshop on stakeholder
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consultation for the agricultural sector in relation to CAP and adaptation to climate change and
asked for a list of potential participants.

7.4 Stakeholder workshopn Junelst 2015 in Brussels

The workshop took place on June 1%, 2015 in Brussels. This workshop is specifically focused
on the perception of stakeholders about the implications of climate change for the agricultural
sector and the extent to which the reformed CAP provides opportunities for supporting
measures and management practices directed to promoting climate resilient and low carbon
agriculture in Europe.

The workshop brought together a range of key stakeholders and policy makers to discuss
detailed scenarios exploring the effects of climate change on European agriculture, to co-
examine the current performance of the Common Agricultural Policy (CAP), and to explore the
ways in which the CAP can be improved to better facilitate adaptation to climate change.
Participants critically reflected on the CAP and the impacts of climate change in Europe from
multiple perspectives.

The aims of the workshop are to develop crucial new insights of how to address the
challenges of climate adaptation for primary production and processing; to build expanded
networks of stakeholders, policy makers and researchers; and form tangible implementable
actions. The report of the workshop is included in Annex 2 of this report and describes the
result of that process which was designed to have a direct impact on future CAP revision with
regard to climate adaptation.
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8 Conclusions

Under the revision of the CAP in 2013 a tremendous step forward has been made for
mainstreaming climate change policies with regard to adaptation to climate change and the
reduction of greenhouse gases from the agricultural sector. In the objectives and in the
actions the topic of adaptation to climate change is very explicitly included.

Through the rural development plans it is possible to implement and fund specific activities for
making the agricultural sector more climate resilient and it is possible for member states to
shift a part of the funds under Pillar | to Pillar 1l in order to pay more explicitly attentions to
cross-compliance and specific targets for climate resilience.

There is no clear picture yet to what extent the potential for mainstreaming through the CAP is
actually used in practice. The total amounts for pillar | and Pillar Il, as announced in the
Agricultural Brief on CAP (December 2013) for the period 2014-2020 in constant prices of
2011 is 277.85 billion for Pillar 1 and 84.94 for Pillar 2, in total 362.79 billion Euro.

To what extent these amounts will be used in practice for making the agricultural sector more
resilient is extremely difficult to assess because a fraction of the funds under Pillar 1 can be
used by the private actors to respond to the challenges of climate change and to adjust the
practices at the farm level through autonomous adaptation. A careful study of the rural
develop programs could reveal which actions will be implemented under Pillar 2 for cross
compliance and for climate adaptation at the regional level in the various regions of Europe.
At the moment it is not yet possible to give an overview of the flow of funds and the
reallocations of funds from Pillar 1 to Pillar 2 in the light of adaptation to climate change.

Although adaptation to climate change receives a lot of attention in the policy documents on
climate change, CAP, and adaptation, it is as yet not clear to what extent the various
instruments are applied in practice and what the most important requirements for adaptation
are for the various agricultural sectors in the different agro-ecological zones in Europe.

On the basis of the literature study and the work plan of ECONADAPT, we suggested to
further investigate how the agricultural sector in Europe can adapt to climate change and what
the implications will be of climate change under scenarios of no, or low adaptation. It can then
also be studied how the performance can be improved if adaptive measures are implemented,
e.g. in terms of changes in land use planning, crop and variety choices and improving the
security of water supply for irrigation in periods of serious droughts. Also the costs and
benefits of adaptation in the agricultural sector can then be assessed in more detail.

It has been proposed that Work Package 7 of ECONADAPT would focus on these questions
by applying the GLOBIOM model to assess the implications of climate change for the various
agricultural activities in Europe at the regional level and to assess the best adaptation
strategies that can be implemented combining structural and non-structural measures in
Europe to improve the resilience to climate change, to reduce the emissions of greenhouse
gases by the agricultural sector, and to enhance carbon sequestration in forests and soil.
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Conclusions from the case studies in this report

Case study 1: Adaptation and CAP in the East Midlands

)l

With regard to the East Midlands, regulatory-organisational structures that are in place
because of the CAP or with recourse to it, support the first steps towards increasing
farmersbability to be able to change and adapt in relation to climate change. Decision-
making with regard to regional agricultural planning allows for structural reinventions
and a targeted approach to land management in a collaborative effort. These
collaborative planning events potentially introduce a different mind-set and
organisational strategy with regard to agricultural climate change adaptation.

With regard to governance structures, the preconditions to perform constant re-
invention and co-evolution in accordance with dynamic exterior effects while
maintaining institutional and regulatory stability exist. The structural-organisational
preconditions for resilience building are present and approaches to promote resilience
are financed by the CAP, which potentially constitutes a framework for adaptive
activities at the individual level.

Networking and knowledge exchange, hence the individual capacity to adapt and a
mutual knowledge exchange on climate change, can thus be stimulated by
involvement in decision-making. However, there may still be a variance in agricultural
adaptation at the farm-level, which cannot be addressed here.

With regard to agriculture in the East Midlands, the regulatory-organisational
agricultural policy structures allow for farmers to be able to change and adapt by
means of adaptive co-management. Following our conceptualisation, this also means
that resilience is promoted and that it indents agricultural decision-making and policy
implementation structures.

Having more regionalised arrangements makes decisions more flexible and potentially
more responsive to the specific contextual needs. However, if farmers are not
motivated by the bureaucratic apparatus to become engaged in adaptive farming and
management strategies, all structural arrangements remain ineffective when a farm is
faced with actual climatic threats. We therefore encourage further research to integrate
both socio-cognitive factors of agricultural adaptation and external stimuli, such as they
are set by the CAP.

Case study 2: CAP reform and its ability to accommodate adaptation measures: A survey of
Greek farmers

1

Climate change is happening now: The majority of the participants report serious
concerns about climate change and its expected impacts in the short to medium term.
They believe that climate change has already begun or it is likely to happen in the near
future portraying it as an inevitable phenomenon.
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Climate impacts in Greece are manifested mostly as yield and income losses: A
gradual rise of temperature is not (yet) a matter of concern. Climate impacts are best
manifested as extreme weather events. An intensification of the appearance of the
extreme weather events has been noticed, especially in the last five years. The
incurred damages are mostly losses in yield and income.

Farmers in Greece are not risk averse: Contrary to the prevailing opinion, Greek
farmers report their willingness to undertake risks during their life indicating a risk-
friendly attitude in spite of the fact that all respondents have confronted extreme
weather events in their career. It is worth investigating this topic further by enlarging
the sample and enriching the survey with qualitative research tools (e.g. focus groups)

Farmers in Greece are not prepared to adapt: Only a tiny percentage (4.3%) of the
respondents were prepared to address the occurrence of extreme weather events.
What is even worse, only 28.3% of the participants would be prepared to address
similar risks in the future, a statement implying a relatively low inclination towards the
undertaking of adaptation measures.

Adaptation could be organized with a multitude of measures: Only a small fraction of
respondents practice adaptation already. Proposed policies regarded by respondents
as most efficient for boosting adaptation behaviour are: provision of technical
assistance and support, restructuring of risk insurance systems, mobilization of public
investment for construction of appropriate infrastructure, and provision of subsidies or
financial aid.

Previous experience and income | osses
options: Analysis of the factors affecting risk perceptions shows that income losses
and previous experience are the main drivers shaping farmers preferences towards
adaptation.

Adaptation is a shared responsibility for state and individuals: Adaptation is regarded
as a state concern encompassing central, regional and local governments. At the
same time, it is also the responsibility of individual farmers to change behaviour and
invest in adaptation.

shapes

| mproving crop i nsurance woul d i nc Coms e co

insurance has a very important role to play in agricultural adaptation policies. On the
one hand, since farmers are to-date only partially compensated and climate risk is (at
least partly) endogenous, ELGA provides the incentive for undertaking precautionary
measures and thus adapting to future extreme weather events autonomously. On the
other hand, Gr eek f ar mers would be willing to
to increase the existing level of safety to a level of 100%.
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Conclusions from the ECONADAPT stakeholder workshop

1 Across all participants in all activities of the ECONADAPT workshop of June 1st, 2015,
there is very strong agreement that the CAP has an important role to play in climate
adaptation in Europe, that it has a lot of potential to facilitate adaptation and that it
should and that it is currently not living up to that potential and needs to be adjusted.

1 There is strong agreement that adaptation must take place at all levels from local,
through national and regional to all of the EU and that the principle of subsidiarity
should apply.

1 The main strengths of the current CAP relate to direct and decoupled payments, which
provide farmers with safety nets and the financial freedom to experiment with
adaptations; as well as an overarching focus on the environment and sustainability.

1 The main weaknesses of the CAP relate to maintenance and enhancement of diversity
(in terms of crops, biodiversity and farming systems) as well as money going to large
farmers rather than those that need it most. A major weakness from the adaptation
perspective is lack of long term, integrated perspectives and a lack of integration with
other policies.

The CAP was successfully tested across two diverse future linked socio-economic and climate
scenarios for Europe drawn from the cumulative work of the IPCC and the EU Climsave and
Impressions programs. Adjustments to the CAP robust across the scenarios to support
adaptation to future climate change are:
1 Creation of new opportunities through cooperative approaches.
0 Support local networks and cooperatives.
T More community based and farmer based i bottom up approaches.
Pillar 2 approaches by making contracts between farmers and authorities.
1 Links between CAP and other environmental and social policies, on a national,
regional or local level (short supply chains and co-operations).
1 Learning network between farmers, knowledge building. Support context specific
knowledge sharing.

E ]

General conclusions

Important challenges exist to mainstream adaptation under the current and future CAP.
Although the current CAP already has several mechanisms to enhance adaptation and
to pay more attention to sustainability and climate resilience, further strengthening of
these mechanism can be considered. In particular it deserves careful monitoring of how in
practice the CAP is reaching its objectives of enhancing a climate resilient and low carbon
agricultural sector in Europe.

The set of options for mainstreaming climate adaption in the CAP ranges from simple
provision of information on climate change and adaptation options in the context of the
CAP policies, at one extreme, to a very fundamental revision of the systems, at the
other extreme, as such that much larger shares of the CAP payments are directly
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related to environmental targets and investments in adaptation to ensure that the
agricultural sectors in Europe will become more resilient to climate change.

Although the rural development and CAP policies aim at fostering a climate resilient
agricultural sector in Europe, under the current system there still is a risk that despite
the large amount of CAP subsidies, or even as a results of these CAP subsidies, the
agricultural sector is still developing into a direction that makes it even more
vulnerable to weather extremes that may occur under climate change. For instance,
droughts in the Mediterranean regions may have severe impacts on the agricultural sector,
and the investments in the agricultural sector that are currently taking place may lead to more
risk in the future. Similarly the extension of the dairy and livestock sector, which is at least to
some extent enabled by the agricultural support under the CAP, has the potential to lead to
emissions of more greenhouse gases and larger environmental impacts. These sectors can
also be more vulnerable for diseases under climate change.

The 2014 CAP reform pays limited attention to practical mechanisms that deal with the
behavioural barriers related to adaptation decisions under long time horizons and
uncertainty. An important issue is, for example, how discounting should be used in
adaptation decision-making as private sectors tend to use a high discount rate. In
many cases adaptation to climate change requires a long term perspective that enables
important investments in irrigation or improvements in water supply security, or
changes in crops and cropping patterns over Europe. If high discount rates are applied
these investments opportunities may not be selected and implemented, or they may
only become viable if public private partnerships are established.

Other mechanisms can be used to stimulate and facilitate adaptation such as
insurance, capacity building, networks and partnerships and this is certainly advocated
under the CAP. However, currently it is not clear how the proposed measures are
implemented in practice and whether the speed and intensity of the actions is sufficient
to provide for the required resilience in the agricultural sector. To what extent the
measures are adequate will also depend on the characteristics of future climate change and
the stochastic development in the related weather patterns, both for the temporal and spatial
dimension. This makes it very difficult to assess whether the measures to stimulate and
facilitate adaptation are adequate.

In the context of water quality management the CAP support may currently lead to
developments that have a tendency to aggravate the existing problems, e.g. with
manure management, nitrogen leakage and eutrophication. This would not be in
accordance with the water framework directive, and it produces counter-effective results. For
this reason it is important to even further harmonize the impacts of the CAP system with
important policy areas such as biodiversity conservation, protection of nature and landscape
and water and air quality. Although the current CAP makes efforts through pillar 1l and cross-
compliance to support sustainable management in the agricultural sector, a large part of the
budget is simply allocated in terms of income support without providing strong incentives for
sustainable development or climate resilience.
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One might argue that the private actors in the agricultural sector are responsible for
optimal adaptation to climate change. However, many of the farmers have imperfect
information on what would be the challenges of climate change and what adaptation
options are available and suitable to use. This implies that it certainly is worthwhile to
consider whether the financial means that are involved in the current CAP
arrangements can be used to provide stronger incentives to farmers to adapt to climate
change and to make the agricultural sectors in Europe more climate resilient and less
greenhouse gas intensive. With respect to carbon sequestration one might wonder whether
the CAP support can be used to a larger extent than currently is the case to foster carbon
sequestration in soils and forests.
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Annex 1

Expert Workshop on Adaptation Financing and Implementation
Putting Priorities into Practice in OECD Countries

Summary Note
18-19 June 2014, OECD Paris

Introduction

Recent years have seen significant progress in
of climate change. More than three-quarters of OECD countries have published, or are

currently developing, national strategies for climate change adaptation. A common element of

these strategies is their emphasis on mainstreaming adaptation into government policies, with

a focus upon capacity building. In moving from planning to implementation, it will be essential

to ensure that the right evidence, tools and approaches are in place to make the case for

action and identify the most effective adaptation pathways. It will also be important to ensure

that adequate finance is available to support implementation.

This Expert Workshop, co-sponsored by the ECONADAPT research project, brought together
over 50 participants over two days, including leading adaptation experts from academic and
private sectors, international organizations and agencies (such as UNDP, IFC, UNFCCC) and
OECD country delegates.

The first day of the workshop focused on national adaptation policy-making, with a focus on
prioritisation and mainstreaming processes. There was also a session on public-private
collaboration in building climate resilience. The second day explored the challenge of public
sector finance for adaptation, which was followed by an interactive session on evidence gaps
and the research needs. This note provides a summary of the discussions and dialogues in
each session. The Expert Workshop was conducted under Chatham House rules, therefore
comments have not been attributed to specific participants.

Day 1: Putting priorities in practice in OECD countries

The initial results from a survey of OECD countries were presented to help frame the
subsequent discussion. All of the survey respondents were pursuing a mainstreamed
approach to adaptation, with the majority having developed tools to support this process. The
results from the country surveys showed that expert judgement and involvement of
stakeholders are the most widely used techniques for prioritisation. Currently, there is limited
uptake of cost-benefit and cost-effectiveness analysis to inform the choice of adaptation
measures. Most countries have also developed tools to support mainstreaming of adaptation.
There are important differences between integrating adaptation into policy-making and project
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appraisal. The survey also showed that the majority of countries were taking a mainstreamed
approach to financing adaptation.

The following presentation identified some of the main recent trends in adaptation planning
and implementation. The first of these was that national assessments were increasingly
focussing upon policy needs, rather than starting with impacts and then going on to consider
adaptation needs at the end. This has the potential to support a focus upon what needs to be
done now rather than in 2040s. However, in doing so, the range of issues to consider
becomes significantly wider, including: adaptive capacity, policy appraisal and investment,
timing and urgency of decisions.

Subsequent discussion focussed upon the challenges with economic appraisal of adaptation
costs and benefits. National strategies have focussed heavily upon capacity building, yet this
is an area where little is known about the costs and benefits of potential interventions. More
generally, there is a tendency to only include those things for which data are available. This
has the potential to skew decisions towards the adaptation measures where costs and
benefits are easiest to identify, rather than those that are necessarily most efficient or
effective. A particular challenge in the context of adaptation is to recognise the economic
benefits arising from increasing flexibility or robustness.

Session 1. Prioritising adaptation at the national level

Identifying adaptation needs and prioritising adaptation options are central elements of
adaptation pl anning. Thi s session drew upon CQ
evidence, economic analysis and stakeholder consultation to inform the development and
implementation of adaptation strategies.

The presentation from the UK provided an overview of their adaptation strategy and the
evidence base used to inform it. In particular, it was noted that in prioritising activities, both the
public and private sector contributed to the formulation of the national adaptation plan,
informed by the Climate Change Risk Assessment. The prioritisation process was structured
around the use of policy questions in 12 fields, including agriculture, health and the natural
environment. The questions used in the prioritisation process were developed on the basis of:
assessment of the scale of the challenge, assessment of adaptive capacity, and the potential
barriers to autonomous adaptation.

The presentation from Germany outlined the evidence used to inform the development of their

national strategy and plan. The cross-sectoral prioritisation of possible adaptation measures

was outlined as a central task wit hiubseqGestr many 0
Action Plan noted that it was not currently possible to comply fully with the stipulation

formulated in the strategic document. The lesson from this was that the practical realities were

far more complex than the theory. In particular, the existence of multiple entry-points for policy

design, long-time horizons and existing policy frameworks all need to be taken into account.

This is a more complex process than prioritising adaptation needs on the basis of a single set

of well-established criteria.

The presentation from Greece provided information on their economic assessment of
adaptation. This technical report on climate change outlined significant cost-effective potential
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for both mitigation and adaptation. Although it can be more straightforward to model the effect
of standalone measures, the policy focus lay primarily in mainstreaming climate policies and
showecasing ancillary benefits. This presentation also noted the importance of aligning the type
of results presented (e.g. cost-benefit analysis, cost-effectiveness analysis) with the decision-
making tools that are used by national governments. The presentation also noted that the
results of this type of analysis could also be useful outside of the immediate target audience.

In the subsequent discussion, some patrticipants noted that their countries have chosen not to
undertake explicit prioritisation of adaptation measures. This was because they viewed
adaptation as a learning process and considered that the currently available information is
insufficient in order to allow for the complete prioritisation. Other countries noted the
importance of considering different scales for prioritisation: for example, prioritisation may be
undertaken at the local or regional level, rather than the national level. A common theme
arising from the discussion was that the evidence base for adaptation was increasing, but that
the evidence used to inform planning remained insufficiently focussed upon the needs for
implementation.

Session 2. Sectoral approaches for assessing and implementing adaptation

This session compared the tools and methods being used to mainstream adaptation in
different sectors, such as risk management, energy and water. The challenges to provision of
evidence and the question of how to address adaptation responses that cut across existing
sectoral boundaries.

OECD countries have made significant progress in achieving resilience to natural hazards.

Positive drivers have included increased understanding of risks, and mainstreaming of

disaster risk management across public policy areas. However, there are remaining issues

with the funding and maintenance of protective infrastructure, lagging regulatory reforms and
enforcement of the regulations. There is also scope to strengthen business continuity planning

by companies and i mprove householdsdé6 ability to
also noted that improved international collaboration was needed to address trans-boundary

risks.

Participants also highlighted the issues of finding the right balance between resistance and
resilience, in particular when thinking about the appropriate regulations today and in the
future. Examples of sectoral collaboration to build resilience were discussed, particularly in the
context of the energy sector.

Discussions also focused on the water sector, which is particularly important for the
adaptatoni countri es6 strategies frequently mention
scarcity (droughts), excess (heavy downpours; floods), water quality, water supply and
sanitation, and freshwater ecosystems. Water is also a significant cross-cutting theme in
sectors such as energy, agriculture and health. The OECD is promoting a risk-based
approach to water management to address climate risks and other drivers of change. This is
based on three levels: the first one is related to knowing the risk such as building the evidence
base and understanding perception (i.e. water vulnerability assessments, flood risk maps,
adaptation guidance etc.) - by far most adaptation activities are related to this activity. The

second category is related to fisetting the acce
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targets such as revising flood production standards and abstraction limits i as we face more
extreme events, we have to keep adjusting our policy targets. The third category relates to
Amanagi ng Itthese areiretated tdo putting in place the instruments such as water
trading and pricing, environmental taxes or investments in structural flood protection, urbane
drainage or green infrastructure.

Participants also discussed the particular case of the Netherlands Delta Programme, which
has undertaken a substantial research programme to identify the potential impacts of the
climate change, such as the sea level rise, which may affect the safety of people and assets
(currently, 2/3 of Netherlands could be at risk of flooding either from the sea-side and the
river-side). This has included research into tipping points that relate to present water
management and estimates according to different scenarios for how long the current practices
can be continued. These different scenarios are used to provide sufficient data and
knowledge fort the decision-makers and it is included in different adaptation strategies, which
are also subject to CBA and MCA.

The session also covered the issue of deter mini
methodologies currently undertaken to conduct this evaluation. For instance, in the water

sector the setting of acceptable levels of risk has often occurred implicitly. The challenge of

how to balance the risk of taking action with the benefits of doing so was also brought up in

the discussion. In addition, the effectiveness of the current flood risk measures was

discussed, as was the need to better understand the fiscal impacts of extreme events. It was

agreed that systematic data collection efforts and understanding what are countries doing is

needed.

Session 3. Tools for mainstreaming adaption into policy-making

There has been considerable progress in developing tools for appraising adaptation projects,

but successful implementation of a mainstreamed approach brings with it an additional set of

challenges. This session examined how countries have been integrating climate change into

policy and programme design. Examples discussed included mainstreaming of the adaptation

in the EU funds, the case of Finlandds adaptatic
implementation by the private sector.

Participants started the discussions by looking at the case of the adaptation mainstreaming at
the European Commission. With the Council Decision as of February 2013, it was decided
that at least 20% of expenditure in the EU budget 2014-2020 should be related to climate. The
proportion is higher for research, where 35% of funds should be climate-related. The tracking
of finance will build upon the Rio Marker methodologies. The mainstreaming process can be
seen as a fuel which allows to moving from EU projects to concrete action. In addition, internal
factsheets serve to demonstrate that the climate change can be mainstreamed into various
funds. This session also explored the issue of dividing the funds on climate change between
adaptation and mitigation i whether it should be 50/50 or whether it should depend on specific
needs of each country.

The discussion also covered Finlandds experienc

been the first OECD country to publish an adaptation strategy in 2005, Finland is now entering
the second round of the cycle with the draft resolution of the new, more detailed, adaptation
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strategy. Its legal status will also be reinforced by the Climate Act, which is currently under
preparation. This is intended to encourage sectoral involvement in adaptation across all
sectors. Legal instruments, such as reporting requirements, are expected to improve the
general implementation of the adaptation policies. At the same time, these are only applicable
to the public sector and do not concern autonomous adaptation.

The discussion also drew attention to the challenges regarding the implementation of the
adaptation at the local level in many countries. The lack of consistent adaptation efforts at the
local level was noted, as was the importance of varying priorities and capacity constraints at
different levels of government. For example, some decision-makers at the local level
encountered difficulties with economic assessment methods, which were felt to be overly
burdensome to apply and not directly applicable to some of the issues they are dealing with.
Some practical tools have been already developed i but it was recognised that much more
needs to be done. For instance, in Finland the new adaptation strategy aims to support local
action and will require all the municipalities to carry out climate risk assessments.
Furthermore, it was noted that when adaptation is mainstreamed into sectoral policies, the
results can be difficult to monitor.

Session 4. Public-private partnership to build disaster and climate resilience

Past decisions have led people and assets being located in areas of increasingly high risk,
such as exposed coastal areas. This session explored the ways of how public-private
collaboration can facilitate action to address these risks in an equitable and efficient way.

Participants recognised that looking into the link between disaster risk management and
climate risk adaptation is particularly important for several reasons. First of all, disaster risk
management represents a long standing area of expertise and useful entry point for
mainstreaming. Second, disasters can galvanise political will and provide an impetus for
adaptation planning. Lastly, extreme events illustrate the scale of the challenge: even with
visible risks that are occurring now such as flooding, there is still more to be done in terms of
implementation. An important element of this lies in ensuring that the right standards are set,
and that those standards are adhered to.

Economic instruments can help to manage risk either directly through risk financing or
indirectly through providing incentives by means of subsidies, taxes and fees,
licencing/permits and other market based instruments. Economic instruments are flexible tools
that can provide incentives for anticipating and reducing impacts and can have lower costs to
the public budget. However, there remain problems of effective implementation to be
addressed. There is also some evidence that while risk financing mechanisms at local,
national, regional and global scales contribute to increasing resilience to climate extremes and
variability, they also involve major design challenges in order to avoid providing disincentives,
causing market failure and worsening equity situation. Different sector-specific approaches to
incentivize adaptation have also been identified.

Participants also discussed the role of the insurance sector in adaptation. In Europe, only a
third of losses are currently insured. Insurance systems vary across OECD countries, ranging

from the full compensation system in the Netherlands to the solidarity system in France and
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commercial insurance in the UK. Risk financing instruments can be assessed based on
multiple criteria: applicability and effectiveness for risk sharing, effectiveness for incentivizing
physical adaptation, efficiency and distributional aspects. It was recognized that the EU
Solidarity fund is an important mechanism. The potential use of index-based insurance to
reduce the moral hazard was also discussed.

The privat e s e ed¢ssentialfor adaptationy butthe discussian highlighted some
challenges in this area. These include the lack of awareness or direct evidence about the
effects of climate change on their profitability. Resource constraints and planning horizons can
also militate against preparing for the longer-term effects of climate change. Impacts that are
viewed as long-term and uncertain are not readily compatible with businesses that are
focused on their quarterly financial results. The incentive to invest in adaptation is also not
high if they view their supply chains and operations to be flexible. Participants discussed
whether increased governmental incentives would facilitate private sector engagement in the
adaptation. It was also noted that there have been some recent legal developments, with
some lawyers arguing that sufficient information is now available on climate change for it to be
a foreseeable risk.

DAY 2: Financing climate resilience
Session 5. Facilitating public sector finance for adaptation

OECD countries have predominantly adopted a mainstreamed approach to financing
adaptation, with funding expected to be delivered through existing channels. This session
examined countriesd experiences in financ
evidence needed to make these approaches operate effectively.

This session highlighted the importance of tracking adaptation finance and outlined some
practical challenges. Firstly, it is inherently difficult to delineate adaptation and therefore care

is needed to avoid double-counting. Further, different sectors are taking adaption into account

in different ways. It was noted that while
guidelines and information, not requiring large costs thus not showing very large expenditures
in national accounting, ot her sectors might

therefore, important to avoid conflating cost with effectiveness. There can be a trade-off
between maintaining the same methodology over time and allowing the methodology to
evolve.

France provided some insights on its national approach to adaptation financing. Its response
to appropriate balance between mainstreamed and earmarked funding is that earmarking is
limited to climate projections, transversal actions to foster adaptation practices including
outreach, education and research projects.

Participants also agreed on the importance of monitoring and evaluation to ensure clarity
about adaptation spending is also an issue in developing countries, especially with regards to
ensuring that the most vulnerable communities are targeted. Mainstreaming adaptation efforts
may be preferred for overall development, but at the same time some countries prefer to have
earmarked funds and stand-alone projects, since this can provide greater transparency. For
international funding to be mobilized for adaptation there can be the demand for additionality
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of the measures to make sure those resources are well spent. However, developing countries
face additional challenges of T often - lacking technical capacity and personnel as well as
strong governance and clear legislation. To involve the private sector it can furthermore be
productive to use pilot projects to demonstrate successes.

Panel discussion: Enabling the transition to climate resilience

This final session concluded the workshop by examining how evidence, institutions and
finance can be harnessed to support adaptation. Based on the presentations and discussions,
it was clear that countries face common challenges around dealing with engagement of the
private sector, in co-ordinating adaptation at different levels of government, in prioritising the
most vulnerable and in mobilising political will in support of adaptation.

The first discussions drew upon the US federal government experience with the work on
climate change adaptation. It was noted that the US is looking at the adaptation not just as a
federal issue, but also as a national issue. As a result, they are engaging with a wide range of
stakeholders: the federal agencies, tribal governments, state and local governments, as well
as the private sector and the civil society. The role of the federal government, in addition to
managing the territories that are under the federal responsibility, is to work effectively on the
adaptation issues with local governments and the private sector. It was noted that while a
significant amount of funding goes to the work on climate change at the federal level for
information provision and coordination purposes, there are still unmet needs in terms of
communicating and connecting all the available climate change data and research, as well as
challenges in reaching relevant decision-makers, especially in the most vulnerable
communities.

The engagement of the federal government with the private sector on adaptation is currently
limited. However, business imperatives were driving companies to exploit potential market
opportunities for resilience. For instance, there are signs of the new economy of resilience
such as resilient technologies, material or energy (e.g. micro grids). To better engage the
private sector, the US federal government has come up with the New Climate Data initiative i
which provides the data that the private sector can use putting it in acceptable format (i.e.
weather service forecast at the retail level), targeting particularly smaller communities in the
us.

It was also noted that the climate change is still often considered as an environment issue,
and the challenge is to make the dialogue better reflect the health, security, social, economic
and justice aspects of the climate change.

Participants also discussed how prioritization and implementation of adaptation measures is
taking place at the local level. For example, some European cities are looking for the
adaptation support are working directly from the European Environment Agency, rather than
working through their national administration. In particular, there are demands for the
knowledge base to support putting the topic of adaptation on the local policy agenda. It was
also noted that the adaptation priorities at the local level are often much more integrated and
cross-cutting than on the national level due to the smaller partners and having key people in
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charge of different topics at the same time, which facilitates looking across the sectors (e.g.
recreation or tourism).

Different policy challenges to create demand for climate resilience were also discussed. It was
noted that, the federal government is looking at the resilience actions being undertaken by
certain cities to see how it can learn from the experience and update the federal policies
where needed. At the same time, as the example of the US highlighted, the degree of local
engagement on adaptation is variable, due to varying contexts, capacity and degree of
political leadership.

Lastly, the discussion emphasized that in order to encourage adaptation measures, increasing
awareness of socioeconomic issues such as economic or health effects is often helpful. It was
noted that engaging the most vulnerable communities can be a challenge. While there are a
lot of programmes that target the vulnerable population, their practical implementation is still
difficult. This is the case especially when the process to obtain funding for adaptation is a
competitive one favouring the most economically beneficial projects.
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Annex 2

ECONADAPT

Economics of Adaptation
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1 Introduction

The objectives of ECONADAPT are to build the knowledge base on themec®nof
adaptation, and to convert this new knowledge into practical material to help support
adaptation planning and decision makers. These outcomes are achieved by working with
policy makers and stake®ISNE G2 € SINY FyR O2nRS@St2L) 2c¢
research is grounded in practice.

ECONADAPT WP6 focuses on The Common Agricultural Policy and Climate Change in Europe.
In keeping with the participatory, grounded approach of ECONADAPT, WP6emvolv
stakeholder engagement activities including bilateral meetings and a large workshop. This
NELR2NI RS&EONAOSaAa (GKS NBadzZ 6a 2F GKS ¢g2NJ] aKz
FRFLIWGFGAZ2Y (G2 OfAYFGS OKFy3IS Ay 9dzNRBLISEX KSf

The workshop brought together a range of key stakeholders and policy makers to discuss
detailed scenarios exploring the effects of climate change on European agriculture; to co

examine the current performance of the Common Agricultural Policy (CAP)Yoagxplore

the ways in which the CAP can be improved to better facilitate adaptation to climate change.

Participants critically reflected on the CAP and the impacts of climate change in Europe from
multiple perspectives.

The aims of the workshop are toedelop crucial new insights of how to address the
challenges of climate adaptation for primary production and processing; to build expanded
networks of stakeholders, policy makers and researchers; and form tangible implementable
actions. This report destres the result of that process which was designed to have a direct
impact on future CAP revision with regard to climate adaptation.

1 Methodology

This section describes the participatory methodology designed and implemented to engage
stakeholders in developg crucial new insights of how to address the challenges of climate
adaptation for primary production and processing in Europe, through the CAP.

Stakeholder Identification

Representation was sought from the following groups of stakeholders in European
Agiiculture: policy makers, NGOs, the private sector, academic subject matter experts. This
representation was achieved through a snowball process building on the extensive contact
network already extant within ECONADAPT. The list of participants and thikatiahs is

given below:

No. | Name Affiliation

1 Hannah Steenbergen Sustainable Food Trust

2 Maddalena Dali European Commission (ENV)

3 Tarek Soliman Groupe de Brugges

4 Natalia Brzezina European Commission (AGRI
Groupe de Brugges, Transmango

5 Petr Havlik [IASA
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