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Abstract—In this paper we investigate the impacts of
abolishing the Common Agricultural Policy (CAP) for
the post-2013 European Union (EU) financial perspec
tive and the impacts of re-investing the releasedufds
on research and development (R&D).

We apply a linked system of models to analyze the
impacts for the EU member states. The linked system
consists of five land-use sector models (agricultay for-
estry, urban area, tourism and transport infrastruc-
ture), which are connected to a macro-econometric
model. Additionally, a land cover model is used tdisag-
gregate land use countries to a 1 km2 grid.

Three scenarios are analysed. In thébaseline” cur-
rently decided policies are assumed to be continuedhtil
2025. In the ‘tax rebaté scenario agricultural support
(first pillar) is removed, and the member states’ ontri-
butions to EU lowered. In the ‘R&D investment$ sce-
nario agricultural support is also removed, and there-
leased funds are used to increase general R&D efferin
the EU.

We find that in both liberalization scenarios, agrcul-
tural producer prices drop compared to the baseline
Agricultural production drops too, but less so in he
“R&D investment” scenario due to productivity gains
resulting from the increased R&D spending. In some
countries, the productivity gains totally offset the nega-
tive impact of liberalisation on agricultural production.
Smaller agricultural production implies less agricutural
land use, and the more so in theR&D Investment” sce-
nario where productivity increases.

The fall in agricultural production and prices nega
tively affects economic activity and households’ pghas-
ing power, but the reduced direct taxation compendas
this effect and results in a GDP gain of 0.53% and.8
million additional jobs. In “ R&D investment” GDP gain
reaches 2.57% and yields 2.95 million additional jos in
EU in 2025. The GDP, consumption and employment
gains in the “R&D Investment” scenario widely exceed
the losses in the agriculture sectors.

The analysis indicates that if no external effectef ag-
riculture are considered, then the CAP is an ineffient
use of tax money, and that a considerable contribigin
to reaching the goals of the Lisbon agenda would be
achieved if the same amount of money was instead-in
vested in R&D.

Keywords—CAP reform, economical growth, land use

I. INTRODUCTION

In 2005 there was considerable debate in the Euro-
pean Council of Ministers on the long-term EU budge
(known as the financial perspective) for the period
2006-2013. There was considerable pressure from
several member states to further reduce or eveh abo
ish the Common Agriculture Policy (CAP), while
there was a British proposal to spend the funds tha
would be released towards achievement of the Lisbon
Agenda—i.e. by spending them on research & devel-
opment (R&D). These proposals were unsuccessful,
but in 2012 a new financial perspective will haweoe
decided upon, and three major issues are foreseen t
be:

e The direct, decoupled income support of the CAP
is difficult to justify vis-a-vis taxpayers and con
sumers, and furthermore achieves its objectives
poorly [3];

The trade-distorting effects of the CAP are an
obstacle to the trade liberalization desired by the
EU;

» The slow progress of the Lisbon Agenda (cf. [10],

p. 23-26).

In this paper, we specify and investigate a paley
form that jointly addresses those issues. The ypolic
change consists of)(complete removal of the direct
income support in CAP Pillar 1ji] a radical trade
liberalization that all but removes agriculturalrder
protection unilaterally for the EU versus all third
countries, andii{) transfer of the funds thus released
in Pillar | either to general R&D or to general tae
funds. The scenarios are quantitatively analysed fo
the year 2025, and is evaluated against a baseline
where currently decided policies are extended.
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The hypothesis underlying the exercise is that theultural land supply function and national land use
common budget currently used for (partially) decoupbalances. The land module also directly includes th
led income support in agriculture could contributethree sector sub-models SICK, TIM, and B&B. With
substantially to the goals of the Lisbon agenda:- Futhese sub-modules, NEMESIS calculates land claims
thermore, the agricultural sector will suffer a staim- by housing as well as commercial and industrialdsui
tial income loss, but that loss is likely to be #imam-  ing, land claims for rail and road transport infras-
pared to the economic growth induced by the intures and land claims by tourism respectively.
creased R&D spending. CAPRI offers a detailed representation of the Euro-

The analysis requires a detailed agricultural sectgean agricultural sector on regional scale [5]. The
analysis of the direct effects of the reform, andac- model consists of a supply module and a market mod-
roeconomic analysis of the effects of increased R&Mile. Regional agricultural production is determiried
spending. We may, however, expect bi-directionahdbout 250 regions and 50 agricultural productss Thi
feedback effects: On the one hand, the expectetbne by maximizing gross value added of a represen-
changes in the agricultural sector may be sufficien tative regional farm subject to technological con-
influence the rest of the economy. On the othedhanstraints and a behavioural quadratic cost termergiv
the changes in the rest of the economy invokedhby t constraints set by land, policy, fertilization aeeding
R&D spending will also affect agriculture. In order restrictions. Demand is modelled on member state
take such feedbacks into account, a system ofdinkdevel and for about 40 regions in rest of the world
models is used, in which a joint equilibrium is gbtt  Products of different geographical origin are disti
for several sector models, a macroeconomic modeajuished on the demand side in a manner based on [1]
and a land use model. with a two stage budgeting process similar to that
GTAP [8].

EFISCEN is a matrix transition model for European
forests [12]. The matrices describe the state ef th
forest. Each matrix represents a certain forest g
A. Models contains age and volume classes over which thatfore

area is distributed. Transitions of area betweansds

A linked system of models was designed to analyze&epresent natural processes and human actionsa For
the effects of financial reforms on the EU membegiven demand for wood, EFISCEN checks whether the
states (except Bulgaria and Cyprus) at national arfiemand can be satisfied and projects forest resourc
local level. The modelling system has been desdribedevelopment under that demand.
in detail in [9] and is here shortly summarisedeTh Dyna-CLUE projects land cover changes at 1*km
linked system consists of five sector models: agric 9rid for 16 land cover types [17], [16], [13], den by
ture (CAPRI), forestry (EFISCEN), urbanizationeXogenous changes in national land use demand pro-
(SICK), tourism (B&B) and transport & infrastruceur Vvided by NEMESIS. The NEMESIS land use catego-
(TIM). All five sector models are connected to thefies (arable cultivation, grass production and orba
macro-econometric model NEMESIS. Additionally,areas) are associated to (aggregated) classeseof th
the land cover model Dyna-CLUE is used to disaggrecORINE 2000 land cover inventory, which is used as

gate land use within the countries to a 1 kmz gricthe basis for projecting future land cover changes.
which is useful for eva|uating impacts on a d|saggr Land cover allocation is based on location chareste

gated scale but also for communicating results bdics and conversion characteristics. Location attara

tween models of different spatial resolution. istics capture the suitability for each land usedach
NEMESIS is a recursive dynamic macro-location, based on biophysical and socio-economic

econometric model built for all 27 EU member state$actors [14], [15]. Land cover elasticities detemethe

(plus Norway, USA and Japan) and 32 productiofiesistance of a land cover type to change, anditran

sectors [4]. Important features of NEMESIS arets) tion sequences determine the possibility of landeco

endogenous R&D decisions allow modification of theCONVErsions.

efficiency of all 32 production sectors that arethie

model; and ii) its land use module establishesgit a

IIl. METHOD
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Legend:

A Land use per sector and member state
A,  Agricultural land use per NUTSx

D. EFISCEN /;; Forest area per NUTSx

Input price indices

T Technical progress indices
A Y Consumer expenditure
Ay D; Wood demand
: i Land rent
| NEMESIS 0O, Total agricultural output
> withB&B, [ A » CLUE-S P, Price index of agricultural outputs
TIM, SICK S Excess demand of wood (infeasibility)
\
Aa
A 4

YW, T——» CAPRI

Figure 1: Flow of information in the linked up modgstem [9]

The share of the remaining larigd) that is allocated to
B. Model linkages agriculture &) is determined by the intersection of
_ land supply § and demand curveBJ for agriculture,
Mutual dependence between agriculture and the reghq determines the land constraint for CAPRI. The
of the economy is expected. On the one hand, dgriccheduleD is iteratively adjusted to the outcome of
tural gross value added, land price and price iratex CAPR|. Dyna-CLUE downscales the land use and
outputs from CAPRI that enter NEMESIS as inputsyqqs stable areas. Land not used by agriculturex
On the other hand, NEMESIS computes land use Q¥ coyered by forest or other (semi-)natural cavett
all sectors, providing available land for CAPRI a”%ay become available for forestry. Based on wood
EFISCEN, and also providing consumer expenditurgyemand by NEMESIS, EFISCEN projects the forest
price indices and technical progress resulting fromegoyrce development on the forest area. Dyna-CLUE
R&D spending (for CAPRI) and wood demand (forhandles the necessary disaggregation of land claims

EFISCEN). Dyna-CLUE is used to disaggregat§rom national level in NEMESIS to regions of CAPRI
changes in the national land balances to the region, 4 EFISCEN.

resolutions used by EFISCEN and CAPRI. A joint  the |ink for technical progress allows transfer of

equilibrium is computed using an iterative reca&libr ¢,,4s from CAP Pillar | to general R&D, and inclisde
tion approach explained in [9], similar to that[B],  the feedback to CAPRI from R&D-induced factor
[7] or internal in CAPRI [5]. Figure 1 illustratébe  qqyctivity changes for several inputs computed in
linkages and the process to find the joint equitlitor NEMESIS. In the baseline scenario, the total Pillar
Two aspects of the linkages that are_of h'gh_reles'pending is computed in CAPRI, and in any other
vance for the outcomes of the analysis are (i) thgcenario, the difference to that amount is computed
shared land balance and (i) the links for techinicayq siored. That amount of money is communicated to

progress. The land balances work in a hierarchicq{gmes|s, which may use it as an exogenous shift in
manner, illustrated in figure 2, (c.f. [11], [9Relative s RgD module, computing factor productivity
to agriculture, the claims for urban, tourism arahs- changes.

port are superior (represented by grey bars) aed th
claim from forestry is inferior. The superior land
claims are determined by NEMESIS at national level.
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Figure 2: Land balance ([11], [9], Verburg, perda@mmmunication).

The changes in factor productivity affect all sesto parameter settings are shown in Table 2. In thketab
via their input uses, and have therewith the pakof “market support” denotes agricultural price support
boosting the whole economy. Specifically for agkicu mechanisms. Continuation implies implementation of
ture, the factor productivity indices are commuteda currently decided policies but no further reforibo-
to CAPRI, where they are used to shift the inp@idse lition means a radical liberalization, including:AM
of agriculture. The inputs for which productivity bound tariff rates down by 90%, trigger prices and
changes are modelled are listed in table 1. minimum border prices removed respectively lowered
by 50%, consumption subsidies down by 90%, inter-
vention and export subsidies abolished, sugar and
dairy quotas lifted. Direct support includes thegse

Table 1: Mapping to CAPRI of technical progressded com-
puted in NEMESIS

Production factor in Mapped production factor in CAPRI farm and Single area payment schemes and the remain

NEMESIS — . ing coupled payment of the first pillar except tres
Fertilizers N,P,K fertilizers (excess reduction) . . .
Pesticides Pesticides under article 69 which are not modelled. The siteas
Seeds Seeds requirement for agricultural land is dropped ifedir
Cattle fodder Feeding in all animals (excess reduc- support is abolished.
tion)

Labour Scale quadratic cost term Table 2: Model parameter settings in the scenarios
Energy Scale quadratic cost term _
Machinery Maintenance cost for machinery Scenario
Buildings Maintenance cost for buildings Model Parameter o - ine 1a&  R&D
Other equipment Scale quadratic cost term s rebate investment
Remonte (young ani- Scale quadratic cost term Use of free Lower Increase
mals) NEMESIS CAP funds (n-a.) taxes R&D
Other intermediate Pharmaceutical inputs, electricity, CAPRI Direct support yes no no
consumption energy for drying (for cereals), fuel, Market support yes no no

lubricants, other inputs, services Dyna- Agricultural yes no no
30nly factors of production for which technical pregs is endogenously CLUE set-aside

computed ant that are relevant for agriculture amnsidered here. Note
that the greatest effects in absolute terms ofeiased R&D spending are

found outside of agriculture. In the baselinescenario, currently decided policies

are assumed to be continued until 2025. tiax “re-
C. Scenarios bate’, agricultural subsidies of the first pillar are-r
' moved, and the member state contributions to EU
One baseline scenario and two countervailing scéowered. Furthermore, the border protection and-mar
narios are analysed for the time horizon 2025. Thket support for agricultural products is all but re
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moved, unilaterally for the EU. IrR&D investments
the same agricultural policy reform is implemented
but here the released funds are not returned to th oo,
member states directly, but are instead used tease 25 1
the R&D efforts in each country proportional to the
country’s GDP. For all scenarios trends in exogsnou
variables such as demographic changes, labour pg
ticipation and oil prices are extrapolated from the
cent past, according to [10].

Agriculture prices

50 4
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AT BE DE DK ES FI FR GR IE IT NL PT SE UK

In the following presentation of results, expressio
like “increases”, “decreases” etc indicate a corapar
tive static comparison, i.e. the difference of smsue-
nario to the baseline in the year 2025. I to be

confused with changes from the present up to 2025. 00,

Agriculture prices

A. Agriculture

N
=3
=3

Following the 2003 Luxembourg agreement, mos
direct payments were (partially) decoupled from-pro
duction. Apart from their capitalisation into shado
land rental price, the decoupled payments have litt
influence on production in the CAPRI model, a con-
clusion also confirmed by [3]. The removal difect
paymentsn the CAP financial reform thus affects land WU ¢Z EE HU LT LV MT PL RO S SK EU- NO
prices and agricultural income more than productior a
and prices. In contrast, the unilateral removainafr-
ket supportimpacts importantly onto both European Figure 3a, b: Agriculture prices (% deviation fréimne baseline)
agriculture prices and production.

The impact of the financial reform on the agricul- !N general, the reform leads to decreased produc-
tural producer price index is shown in figure 3Ey-  tion. The drop in EU27 production is somewhat
27 countries plus Norway. One can see that in thefronger m“T_ax rebate” _W|th 1.3% decreas_e and less
“Tax Rebate” scenario (TR), producer prices decreas@ronounced in théR&D investment”scenario, where
by about 8% in EU27, with a minimum decrease oft 1S 1.1%. The drop is smaller in the latter scema
3% in Norway (excluded from reform), and a maxi-Pecause the productivity is higher as a consequeice

mum decrease of 21% in Luxembourg. The figures at®€ higher R&D spending. _
quite similar in the“R&D investment’ scenario _1N€ country or region specific impact of the finan-
(TR_R&D), with price decreases of 9% in average icial refqrm on agricultural production depgndshnét
EU27. The greater price decrease (10% greateridropProduction mix and of the level of support in trese-
price) in the latter scenario is due to the lamgnicul- line. Some countries, like Denmark, are less aéfibct

tural production caused by the increased produgtivi PY the reform, and some even take advantage i,
resulting from the increased R&D expenditure. the Netherlands where agriculture production rises

The extent of price decreases in tiiax Rebate” 1-99% in the“Tax rebate” scenario. In the’R&D

scenario depends on the magnitude of market Slmpo'pﬂvestment”scenario, the productivity gains resulting
cuts, trade relations of the EU and the compositibn from increased R&D efforts permit the countries of
agricultural production. Animal products are gefigra Belgium, Denmark, Luxemburg and Malta to totally

protected more than crop products, and are consgffset the negative impact of liberalisation ongria
quently most strongly affected by a reform. culture production and lessen the negative impact i
the other countries.
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output by increasing the disposable income of house
holds and consequently final consumption. However,
jobs destructions in agriculture are not fully camp
sated by new employments elsewhere in the economy.
] In R&D Investment, the money saved from the
[I I CAP is invested in R&D, where it makes an important
e contribution to European Barcelona objective of in-

B TR ReD vesting 3% GDP in R&D (called R&D intensity) in
Europe. The 40 extra billion euro raise R&D inténsi
from about 1.85% in 2007 to 2.25%. That policy sig-
nificantly improves European employment and
growth, (cf. [4]). As we have seen above, it alse i
AT BE DE DK ES Fl FR GR IE IT NL PT SE UK creases agricultural productivity, here capturedhsy
link between CAPRI and NEMESIS.

On the macro economic side, CAP liberalization

Agriculture production
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Agriculture production acts via two main mechanisms, that we here refasto
10 theprice effectand theevenue effect
051 Price effect Firstly, one must consider the extent to
00 <DL which the fall in producer prices will be transradtto
5 consumer price. The share of food in households ex-

10 o penditures is about 14% in Europe. The share ot mea
BTR_ReD represents alone is about 3% to 4% of consumer’ ex-
penditures and the prices of animal products deesea

-1.5

(% deviation from the baseline)

20 by about 15% in both counterfactual scenarios. For

251 crops, prices decrease by approximately 3%.

30 Fluctuations in agricultural prices are not fullg-r
WG EE RO LONT PLORO S SK R MO flected in consumer prices [2]. The share of ravtema

rials in production cost is declining with the degrof
Figure 4a, b: Agricultural production, deviatioorn baseline manufacturing of the produces, and labour, capital,
energy and other variable cost constitute up to 80%
Changes in crop prices influence the production anife price of the final product. Also, the margirhae-
prices of animal products via the high shares opcr iour of food industry will determine the repercussi
products in feedstuffs (about 50 to 70%). Thus, rein consumer price of the fall in the cost of agiticre
moving the market support affects also less pretect raw materials. In the economic model NEMESIS, food
products like pork and poultry. When cereals price#idustries apply a constant mark-up over unit pcedu
drop, pork and poultry becomes more profitable, stion price in long term.
that in countries with a considerable livestockduo The net effect of the rather strong price dropgn a
tion, like Malta, the income gains offset the Iasge ricultural producer price and the changes in prioks
the cereal and other meat sectors. For this rdastie  products other than food following the reform, ifat
“Tax rebate” scenario, agricultural production falls of the consumer price index in EU27. This propaortio

only by 0.44% in Malta against 1.3% in EU27. ally increases households’ disposable income, and a
food consumption is price-inelastic, it increaspeaxx
B. Economy ditures on other products than food. Also, the fiall

agricultural output and food prices affects othec-s
The agricultural policy reform ififax Rebate'and  tors as textile and catering.

‘R&D Investmentimplies a release of about 40 billion  Figure 5 shows the change in consumer price index
euro (constant value 2000). Iflax Rebate that in the individual countries. ITax Rebatehe changes
amount is used to lower the member states’ COHtl’iblﬂange from a small increase of 0.3% in Denmark to
tions to the EU by reducing direct taxation of ffm 1.219% in Latvia. I'R&D Investmentthe prices gener-
and households in NEMESIS. The effect counteractglly decrease and by much larger amounts tharain
the direct negative impact of the reform on gross d Rebate That effect is due to the increased supply re-
mestic product (GDP) caused by reduced agricultural
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sulting from the increased productivity. The parae
effect in a country depends on the initial fallagri-
cultural prices, the share of food in households' e
penditures, and the initial R&D spending. Yet aeoth
important factor influencing the consumer prices ar
the change in employment, which affects wages
which in turn influence production prices in alcg®'s
(Phillips effect).
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2 00 27
E -10 4 Figure 6a, b: GDP change, deviation from baseline
£ 151 @R
2 20 B TR R&D The net impact of the policy on economic activity
-%-2-5* depends on the combination of the price and revenue
520 effects. Figure 6 displays the GDP changes in the
8359 “Tax Rebate” and “R&D Expenditure” scenarios.

40 b o R S % o One can see that the CAP financial reform increases

27 GDP by about 0.53% in Europe in 2025 in thax
Rebate” scenario, that is to say a little more than the

Figure 5a, b: Consumer price index, deviation fimaseline funding saved from the CAP. Thus, measured by

GDP, the CAP is not an efficient use of tax money,
Revenue effect The other important channel and by reallocating the CAP budget to the restef t

through which the CAP financial reform influenchet economy economic activity in Europe is stimulated.
rest of the economy is the revenue effects of thle p The largest GDP increase, 1.21%, is found in Pgland
icy. The total revenues generated by agricultureege and the lowest in the Netherlands (0.30%).
ally falls, because direct supports and prices fall Recycling the money saved from the CAP subsidies
turn reducing production, employment and farm reveto R&D, strongly impacts on economic activity and
nues. This influences economic activity negativatg increases GDP across Europe. The GDP gain reaches
reduces households’ purchasing power. On the oth2r57% for the whole EU27, with a maximum of 3.56%
hand, the 40 billions cut in CAP subsidies induaes in Finland, and a minimum of 0.49% in Malta where
equivalent direct taxation reduction that increaseR&D activities are very limited. In this scenaritbe
households’ net disposable income. gains in employment, displayed in figure 7, arenals

very significant, with 1.4 million additional job®
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Europe in 2025, against a loss of 0.7 million jobslemand from the sectors Tourism, Urbanization and
when the money saved by the CAP is sent back toansport infrastructure.
Member States and not reinvested in R&D. In the baseline scenario, land cover changes show a
The important increases in GDP, consumption angmall expansion of agricultural land in most Eulape
employment in the “R&D Investment” scenariocountries, particularly in countries producing high
widely exceed the losses in the agriculture sectoralue products such as fruits, vegetables and flowe
where about 1.8 million jobs are lost in both scEsa (e.g. Spain, the Netherlands) compared with the pre
The reduction of farmers revenue of 58 billion euro sent situation. A reduction in agricultural aredaee-
2025 in the two scenarios is should be comparel witseen in countries with a strong livestock sectar, a
the increase in GDP of about 56 and 266 billions reshifts in feed composition result in a strong iR in
spectively in the"Tax Rebate” and “R&D Invest-  productivity.
ment” scenarios. Abolishing the CAP leads to land abandonment
compared to the baseline, due to decreased agrigllt
production. Land abandonment happens most in the
more marginal, mountainous areas, but also in the

Total employment

-
o
=}
53

© Baltic States (Table 3). Globally, the CAP finarcia
%1250— reform, by lowering European agriculture production
s 10004 reduces the land used for agriculture by 2.6% @ th
S ™ Tax Rebate scenario and by 2.5% in the R&D Invest-
T 50y aT ment scenario. This small difference is caused by a
5250, B TR RED lower total production in the Tax Rebate scenario,
S o] more than offsetting the higher productivity in the
£ 0] R&D Investment scenario.

= :Z Table 3 Land-Use Changes in 2025

EU UK DE IT FR ES CZ NL GR BE SE NO FI AT Tax Rebate Scenario R&D Investment Scenario

Arable Grass Total | Arable Grass Total

Land land Agr. Land land Agr.

Tota| emp|0yment AT -32 -35 -34 -32 -34 '33
BE -3.6 -3.8 -3.7 -35 -3.7 -3.6
T % cz 2.2 2.4 2.3 2.2 -2.3 2.2
> DE -3.1 -3.4 -3.2 -3.1 -3.3 -3.2
oA am [r [r[r DK -15  -15 -15 1.4 15 1.4
2 5 EE -9.5 -9.4 -9.5 -9.5 -9.3 -9.5
o ES -3.4 -3.7 -3.5 -3.4 -3.6 -3.5
5 100 1 pr—— Fl -3.1 -3.2 -3.2 -3.0 -3.0 -3.0
g_m o Sére FR -3.2 -3.4 -3.3 -3.1 -3.3 -3.1
g GR -4.1 -4.3 4.2 -4.0 -4.2 4.1
o 200 HU -1.3 1.3 -1.3 -1.2 -1.3 -1.3
g IE 0.6 06 -0.6 -0.6 -0.6 0.6
s IT -3.2 -34 33 -3.2 -3.4 -3.2
£ 200 LT -4.4 44 44 -4.3 -4.3 -4.3
- DK SK LV EE SI LT MT LU HU PL PT IE RO LU -1.6 -1.7 -1.7 -1.6 -1.7 -1.7
LV 4.4 -4.5 4.4 -4.3 4.3 -4.3

. MT 0.0 0.0 0.0 0.0 0.0 0.0
Figure 7a, b: Total employment change comparedseline NL 18 18 18 17 18 18
PL -2.0 -2.0 -2.0 -2.0 -2.0 -2.0
PT -4.3 -4.6 -4.5 4.2 -4.5 -4.3

C. Land-Use RO 0.0 -0.1 0.0 0.0 -0.1 0.0
SE -3.6 -3.8 -3.7 -3.5 -3.6 -3.6
The direct impact of the reforms on land use is-a r S! -6.5 -70 6.9 -6.4 -6.8 -6.7
duction of land use in agriculture. There is alscomd SX 22 22 22 2.1 2.2 2.2
der impacts resulting from the changes in angicu!UK 1.0 11 11 1.0 11 1.0
or EU -2.6 -2.6 -2.6 -2.5 -2.5 -2.5

tural productivity, which generally reduces languh
by increasing yields, and also from changes in land
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The response of agricultural land cover to the two While agricultural land use declines due to CAP re-
counterfactual scenarios is quite diverse amongp-couform, the forest area is showing a net increas&%f
tries. For example, in Estonia the land abandonmeirt both the“Tax rebate” scenario and th&R&D in-
response to the CAP reform is very strong because westment’scenario in 2025 (figure 8). The net expan-
due to the high land availability — land abandontnension of the forest area is mainly due to reducdadrde
does not lead to significantly lower land pricesitiW estation rates, because agriculture requires kg |
reference to figure 2, Estonia is positioned on thwith CAP reform. Land abandonment does not con-
rather flat mid or left part of the land supply werr tribute much to the forest area expansion in 2025,
The UK, on the other hand, is on the steep rightgfa may become more important later in time.
the land supply curve, so that small land abandohme  Financial reforms generally result in an increase o
leads to a significantly reduced land price. wood removals across the EU, but the effects are

The distribution of the agricultural area decreaseather small (figure 9; 0.2% in tHdax rebate” sce-
over arable land and grassland is quite equal. @ms nario and 0.45% in thtéR&D investment” scenarid
be explained by the fact that of the three arearedet for the EU). Increasing removals are due to are@sr
mining factors — total production, agricultural g@$, ing demand for industrial roundwood and fuelwood
and land rental prices — only the prices are adfittly for bio-energy production; the demand for fuelwood

the reform. especially increases in thd&R&D investment” sce-
nario.
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g 8.0 R&D investment scenario ’ R&D investment
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Figure 8a, b: Changes in forest area, deviatiom foaseline Figure 9a, b: Changes in roundwood removals, devidtom

baseline
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[V. CONCLUSIONS

The policy reforms considered here lead to in-

creased GDP in the EU, and most certainly so if th&0.

same amount of tax money is instead invested iR gen
eral R&D. The analysis thus confirms what general
economic intuition suggests, namely that if no exdé

effects of agriculture are considered, then the GAP
an inefficient use of tax money. Furthermore, in-
creased spending on R&D is an efficient use of

money. However, one must bear in mind that an effit2.

ciency analysis based solely on GDP is very partial

because it neglects any positive or negative eatern

effects that may be associated with agriculture and
other sectors — it is in fact the public good cuder

of public research that makes public spending therf

efficient. Nevertheless, the GDP changes computeo?'

here can serve as an indication of the cost oCiE,
i.e. as a measure of how much the European Union
pays for the sum of all such external effects.
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