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Summary

In the Hungarian Rural Development Programme (REIPate change adaptation is addressed through the
measures in Axis 1, 2, 3 and 4. Under Axis 1 fagm@m receive support for farm modernisation thidthelp
them adapt to climate change. The processing indusli also be able to use the available resoufoegapital
expenditure on buildings and new equipment. Axand especially the soil and water package withinafri-
environmental measure aim to support productiorhoust, which protect soil quality and will help atijon to
climate change. Measures of Axis 3, such as basiices for the economy and rural population, gdlaenewal

and development will provide local communities thaportunity to identify actions that can be undegtato
deal with the effects of climate change. On theepthand, the extension of forest resources coné&#to
climate change mitigation and enhances carbon ségtien. New methods have been elaborated to the
sustainable regional water management, irrigatieater regulation, defence against internal watad solil
protection established. Water management contsbiatehe balance of water quantity on one side afsd to
mitigating the climate change on the other.
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INTRODUCTION

The CAP was designed in the late 1950s and intexiun the late 1960s. The official
objectives, as stated in Article 33 (39) of the Roifreaty (1958) are (i) to increase
agricultural productivity by promoting technicalogrress and ensuring the optimum use of the
factors of production, in particular labour; (i) €nsure a fair standard of living for farmers;
(ii) to stabilize markets; (iv) to assure the dahility of supplies; (v) to ensure reasonable
prices for consumers. The CAP resulted from thegrgtion of member state policies, which
were introduced to protect the incomes and employnod EU farmers from foreign
competition and market forces. The support wasradsthrough high import tariffs, export
subsidies and fixing prices, which created stabibh the EU food market. Since the
integration of agriculture in the GATT/WTO syste@AP has undergone major reforms
(Sckokai and Moro, 2006). The introduction of dirpayments in the 1990s and the reforms
of 2003 and 2008 have substantially reduced trasi®rtions, in particularly through the
decoupling and single farm payments, which areectly applied in many member state of
the EU (European Commission (2009, 2010).

With the improved integration of rural areas inte trest of the economy, non-farm
incomes make up an increasingly larger share ofnifdnousehold incomes”. Despite
government subsidies to agriculture the employmatets dropped in Europe. OECD (2002)
data show, that over the past two decades theraavassitive relationship between changes
in agricultural employment and changes in agricaltsupport in the European countries.
According to Swinnen (2009), the combination ofipplrent dissipation and poor targeting
were the most important reasons why CAP paymente haited impact on relative farm
incomes and employment. OECD studies showed tleahéth income effects of commodity
price supports for farmers (the old CAP) were atb@9%, meaning that 80% of the
payments went to non-farm groups, including inpuppying companies and that this
reduced prices to non-EU consumers and producestal Bpending on the Common
Agricultural Policy has been a large share of thtaltEU budget. It is obvious that the EU
budget review should take a close look at theseaions, which in 2009 were in excess of
€50 billion and spending on direct payments wasoatn€40 billion (European Commission
(2007, 2010).
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The special survey of Eurobarometer on agriculauré climate change pointed out that
almost half the respondents believe that agricelhas already made a major contribution to
combating climate change. A large majority beli¢hvat agriculture will be greatly affected
by climate change over the next few years and dasiproportion of respondents agree that
the EU must help farmers to change the way theykwoiorder to combat climate change.
The recognition of the fundamental role of agrigrétexplains the high level of support for
maintaining the subsidies paid to farmers. The waaority of people interviewed take the
view that financial assistance to farmers over ribgt ten years should increase or remain
more or less the same (Special Eurobarometer, 2009)

GHG emission in Hungary

Statistical data of the European Environmental Ageshow that emissions of greenhouse
gases (GHG) during the last 5-year period (2002620@&re 31.4% lower relative to basic
year emissions. GHG emissions per capita are C¢@2-eq./cap/year, while GHG per GDP at
current prices is 873.2g CO2-eq./euro. In 2006 seions were 32 % lower than the base-year
level, well below its Kyoto target of -8 % for tiperiod 2008—2012. According to projections,
emissions will increase to reach a level 25 % bdbase-year by 2010. Hungary expects to
significantly over achieve its target. The implertation of additional measures is not
expected to reduce emissions. Emission in agricultas been decreased by 41% since 1990
and represents 10.7% of total greenhouse gas emsssihich do not include emissions and
removals from LULUCF and emissions from internasibbunkers. Emission in transport has
been increased by 23% since 1990 and represerit%o Idf. total greenhouse gas emissions.
Energy supply and use is responsible for 60.0%shievs a slightly decreasing tendency.

In Hungary, agriculture contributes to emissiong@enhouse gases through a variety of
different processes. The size of the animal huslyasdhe most important factor influencing
green-house gas emissions from agriculture in Hyngehere the importance of agriculture
within the national economy has decreased sincé.1B8e loss of importance occurred not
only in comparison to other economic branchesakad in terms of the absolute input-output
values. Agriculture and forestry currently accofmt about 10% of total greenhouse gas
emissions, but account for 36% of methane emissams67% of nitrous oxide emissions.
About 86% of this methane comes from enteric femaien in the digestive system of
animals and 14% from manure management. Total enssof methane have declined
considerably over the last 20 years. Emissions fagmculture had increased until the mid
1980s, then stabilised. Emissions have declineddmut 40% over the past 20 years, mainly
as a result of reduced livestock numbers. The ustaxide emissions arise from manures and
artificial fertiliser. Agricultural emissions of tnous oxide (N20) have fallen slightly since the
late 1980s, due to reductions in fertiliser use.idsians of carbon dioxide are from direct
energy use, such as diesel in tractors, gas to dreanhouses, and electricity in livestock
buildings. Although agriculture is directly respdie for only 1% of CO2 emissions, the
sector can help to mitigate CO2 emissions throwgban sequestration in soils and timber,
and by producing energy crops to replace fossisfua terms of climate change mitigation,
the agriculture and forestry sector is unique ixitngthe ability to produce and to sequester
greenhouse gases, as well as to provide biomase&deenewable energy.
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Mitigation activities to reduce greenhouse gas emissionsin agriculture

In general, the changes in Hungarian agriculturenduthe past 20 years have led to a
decrease in the use of chemicals and fertilizeagnientation of the holdings and restoration
of natural elements of the agricultural landscap@ch has a positive effect on biodiversity.
Investments in animal husbandry to diminish thedpotion surplus of cereals using it as
input for animal husbandry are concerned in the RTiHese increase the creation of added
value along the production chain, but anaerobiestign of slurry is a prominent renewable
energy technology that has significant potentiacomtribute to climate change and wider
environmental objectives. It helps to reduce greesk gas emissions by capturing methane
from the decomposition of organic materials notydinbm slurries, but by-product of crop
production; manures, waste and sewage sludge. ibgagcan then be used as a renewable
energy source for heat, power or as a transpott Ruéblic intervention may therefore be
necessary to disseminate knowledge of its potentdithout such intervention, the
opportunity to achieve the public benefits expedei may be lost.

Extension and training for the agri-food and fongsectors is available to identify needs
and directs appropriate sources of support forl mm@a. Such advice and training includes
helping farmers adapt to the challenges of CAPrnefdo review the Community Animal
Health Policy, and to increase emphasis on wateteption and mitigating the effects of
climate change. RDP helps the agriculture and lmaadagement sector play its full part in
tackling climate change. This includes promotingorece efficient farm management;
examining the scope and feasibility of a marketedamechanism to facilitate trading of
greenhouse gas emission reductions from agricylforestry and other land management
sectors; developing a communicational strategyaigerawareness and communicate climate
change issues to land managers; exploring how @mwiental stewardship can make a greater
contribution to achieving the Government's climakange objectives; taking forward the
non-food crops strategy to substitute renewableymts for those based on fossil fuels;
ensuring that the development of measures undeatest action plan also support climate
change mitigation goals.

Overview of the main type of climate change mitigation operationsin Hungary

Measure 121 states that agriculture in Hungary dackmpliance with animal welfare,
hygiene and environmental protection requiremearid, significant investments are needed in
manure storage and management. Within the framewbtke sub-measure 'Investments in
animal husbandry', actions that can be supporteldde investments facilitating the storage
and use of manure, including biogas facilities. ldwer, specific actions associated with
equipment for manure application, are not detaitethe RDP. Investments in equipment for
better application of mineral fertilisers and manare also not detailed. On the basis of
directions in agricultural land use (arable plarmdduction, grassland management, plantation
farming and wetland management) actions can beetfivinto 4 sub-measures.

The integrated crop production scheme promotenalti nutrient management. The
extensive grassland management scheme promotedagichisnanagement based on animal
husbandry. Under the integrated arable crop pramlusicheme, a nutrient management plan
has to be prepared and applied to find optimal lasel and intensity. Actions on energy-
saving investments are divided between arable fayrand horticulture. These investments in
machinery involve strong emphasis on environmentatiund, cost-efficient and energy-
saving machinery and equipment, but details notergivn respect of climate change
mitigation. Measure 123 includes the establishmantocal, small-capacity bio-ethanol
plants, but the extent of energy-saving is not eomed. Organic farming and grassland
management schemes promote the adoption of grdsst@magement practices compliant
with the rules and regulations of organic produtciio order to preserve grassland habitats of
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high natural value, while integrated production swa includes training courses offering
information on sustainable farming, environmentalynd crop production technologies and
organic farming.

Measure 214 includes the integrated crop productidmeme, which involves rational
nutrient management, integrated plant productiaop cotation and land cultivation to
conserve soil. Soil conservation techniques suchedsced tillage, permanent green cover,
catch crops, stubble management are also integnatéte RDP in order to conserve soils,
surface and ground waters. Reduced use and/oraBstoof organic soils are not in the RDP,
but grassland scheme involves extensive managgmactices in order to preserve grassland
habitats of high natural value. This national ptjohas also contribution to safeguarding
biodiversity. The ecological requirements of RDP large areas can be only fulfilled by
developing, reorganizing, and improving agriculturananagement, infrastructure,
reconstructing and proper establishment of the ls®lsystem. The social need for the multi-
functional services of agriculture and forestry grewing and the protective and social
welfare objectives have to become increasingly dami. The measure contributes to the
fulfilment of the obligation undertaken in Gothengpun relation with the reversal of the
decrease of biodiversity until 2010, to the aimshaf so-called Water Framework Directive
and for the aims related to the mitigation of themate change defined in the Kyoto Protocol.
RDP of Hungary integrates these measures well. Mea®14 includes a scheme for the
conversion of arable lands with poor fertility ingpassland, in areas threatened by floods,
erosion and on land near vulnerable water resources

Measure 216 includes establishment of grasslandefmironmental land use change.
Within the framework of RDP, supports are grantedthe first afforestation of areas to be
removed from agricultural cultivation. This is bdsen the development and implementation
of an afforestation-implementation plan. Trainimgéated to agriculture includes trainings
related to renewable energy (the production, atiion and primary processing of biomass for
energetic purposes) awareness-raising in the @ielthe environment, and organic farming,
however climate change mitigation goals are nottraead per se, and training details are not
given. Support granted to farmers and forest heldercover the utilization of professional
advisory services, which aims to maintain of gogdaaltural and environmental condition.
Climate change mitigation goals are not mentioned ge, but good agricultural and
environmental condition may assist mitigation objess.

Adaptation to potential impacts of climate changein agriculture

There is unequivocal evidence that the climate hanging. The effects of which on
agriculture and wildlife are discernible. Drougbktaccurring earlier and frost later, with a
consequent change in the growth cycle. It is dlsayl that there will be reduced availability
of water in the future. Global climate change ssig@ pattern of drier summers, and at the
same time water consumption remains very high, aaslbe in the Great Hungarian Plain.
These problems are likely to be particularly aceated in the Central and South East region
of Hungary. Agriculture itself needs to adapt tonelte change, by coping with different
conditions and exploring which crops and farmingtesns are best adapted to the changed
conditions. To improve the resilience of valuabébitats and allow species to migrate in the
face of changing climate, this isolation needsdadduced and the environmental quality of
the surrounding matrix improved. Some species naefit from climate change, but species
that are already at the edge of their range mag lacal extinction. Climate change is also
predicted to result in more frequent droughts armteiased flooding, all of which will have
impact upon agriculture and forestry. Land use gkeacan contribute to the management
some of these threats. Agriculture, forestry amtl lmanagement can also help to mitigate
climate change by reducing direct greenhouse gassems from the land based sectors;
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offsetting and reducing greenhouse gas emissiomaidgh providing crops as a source of
renewable energy and by providing and protectinpara stores in soils and forestry. Land
management will need to adapt to the inevitableaict of climate change. Action on
adaptation within the sector may include measuoepreserve biodiversity by protecting
valuable habitats and species and helping themdéptaor help minimise the impacts of
climate change in other sectors through water memagt to reduce the risk of flooding;
protect livestock from impacts such as heat stiasseased risk of pests and diseases.

Overview of the main type of climate change adaptation operationsin Hungary

Within the framework of the sub-measure Investmentarable farming and horticulture,
actions under arable farming include the establesitnand development of technology in
storage and drying, while actions under horticelturclude investments in environmentally
sound machinery, equipment, built technology andstroction. Flood prevention and
management measures and preventive actions agaivsrse effects of climate-related
extreme events are not mentioned in the RDP silyily restoration of agricultural
production potential damaged by weather extremedioAs, under Measure 121 include
establishment and reconstruction of water and ene@ving irrigation plants within
horticultural holdings. Actions under 125 includgablishing / modernising irrigation-service
work, which serves the development needs of seypeoalucers. Actions under measure 121
include development of new water-management equipraad facilities to aid delivery,
distribution and control of water, while actionsdgn 121 include investment in buildings and
facilities directly linked associated with professal treatment of generated wastewater
within horticultural holdings. Integrated crop ptmtion scheme promotes environmentally
friendly plant production practice, which includbasic soil protection and adequate land
cultivation in order to conserve soils, surface gnound waters, while measure 214 includes
establishments and improved management of wetlabidat scheme. Establishment of agro-
forestry systems also aim to improve landscapeevand biodiversity.Integrated pest
management scheme includes rational nutrient mamage integrated plant production, crop
rotation and land cultivation to conserve soil.relarotection activities should be carried out
on the basis of documented pest forecasts and ptatéction observations even in arable
production. Conservation of plants and animal gemesources also improve climate change
adaptation potential. On farm plant genetic coreieam of endangered vegetable and arable
species by agri-environmental participants involaesncreased level of support.

Trainings related to agriculture and forestry ie RDP includes farmer trainings related
to the Water Framework Directive; however, detais not given, and climate change is not
mentioned per se. Support granted to farmers arebtfdolders to cover the utilization of
professional advisory services, which are aimegglations relating to maintenance of good
agricultural and environmental condition. Climatewsge mitigation goals are not mentioned
per se, but good agricultural and environmentatlte@n may assist mitigation objectives.

CONCLUSIONS

The first objective of development or adaptatioragficultural infrastructures is to improve
the overall performance and competitiveness of #ugricultural holdings through
modernization of production, and the introductioh reew processes and technologies.
Specific attention is given for measures to improvanure storage and manure spreading
techniques and to reduce N emission. Efficient ganmeent of solid and liquid manure is
essential for the reduction of methane emissionginating from biological fermentation in
livestock manure management. Manure managemensegptit pits are good examples of
tangible investments in RDP, similarly to investnsem spreader for better application of
mineral fertilisers and manure equipment for piecigarming. One of the objectives of the
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RDP based on National Agri-Environmental Program(NAEP) is to support the
development of organic farming as an environmepfalkéndly method of agricultural
production with economic potential. The operationigjlective is to ensure adequate levels of
technical and economic knowledge; skills in manag&im product quality and safety;
sustainable management of natural resources imgutle requirements for cross compliance,
renewable energy sources and organic productioih.aBd Water Protection Scheme also
provides support for the introduction of sustaieatrop rotations, intercropping, green cover
and legumes such as beans, soybean, alfalfa anercldue to the expected deficit in rainfall
and loss of soil fertility, the most vulnerable ¢cbmate change will be the spring crops.
Extensification of pastures management, divergiboaof grass species help flood prevention
and climate change adaptation. Conversion of agmel land into forest and permanent
pastures is also connected to soil erosion conbjactives and management measures related
to flood protection. Climate change mitigationikely in training and demonstration projects.
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