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How the EU Single Farm Payment should be modelled:

lump-sum transfers, area payments or... something e

1. Introduction

On 26 June 2003, European Union (EU) farm ministeigpted a new reform of the Common
Agricultural Policy (CAP). This reform radically ahges the way the EU supports its
agricultural sector. Among the various features ratt@rizing the horizontal Council
Regulation (EC) 1782/2003 (essentially modulatibnancial discipline, cross-compliance
criteria and new rural development measures), #@upling of direct payments granted
through the so-called first pillar appears to be thost at odds with the previous policy
inherited from the 1992 and 1999 reforik. is implemented through a Single Payment
Scheme (SPS) which mitigates into a Single Farnmay (SFP) a majority of the direct aids
that were formerly granted per hectare (cerealseeds and protein crops) and/or per animal
head (beef, veal, sheep and goats).

The SFP is broken down into a certain number oitlemtents which in practice
correspond to unit amounts of aids per hectareoirfas as each entitlement has to be
“accompanied by an eligible hectare” in order tovégright to the payment of the amount
fixed by the payment entitlement” (EC 1782/2003ickr 44). As a result, one could regard
SFP entitlements simply as area payments. Howesecand feature of the SPS makes SFP
entitlements potentially different from area paymsefWhatever the national implementation
model® actual production of a specific commodity amongsth which are eligible is no
longer required to get the payment attached totlements, provided cross-compliance
conditions are met on the corresponding hectafésom that perspective, one could be

inclined to look at the SFP as a lump-sum transféne farmer.



From the previous presentation, a difficulty imnadly arises. As noted by Bascou et
al. (2004), “(t)he way in which the single farm pagnt is implemented and modelled may
notably influence producer decisions and the ptegeproduction patterns”. Though a model
is clearly a simplification of reality, it is alwaymost desirable to adopt an as explicit as
possible representation of policies in models. Téithe main objective of this paper which
tries to bring some clarity into the debate onway SFP entitlements should be modelled,
more specifically as lump-sum transfers, area payser... something else. To do so, we
develop a simplified microeconomic production framek to compare three situations
corresponding to, respectively, (i) a zero suppegime, (i) a regime where support is
granted through direct aids per hectare and (iggame where support is granted through the
SPS’ The analytic approach we develop integrates theetmain characteristics of the SPS
that make payments priori different from both lump-sum transfers and ardasglies. First
production is no longer required to get paymentsched to entitlements. Second the scheme
maintains a specific link between payments anddnestthrough the so-called “activation
constraint”, i.e., the obligation for a farmer taimtain in potential agricultural use (through
the respect of GAECs) a number of eligible hectatetast equal to the number of SFP
entittements he holds to get the payment attaohélet latte®. Third SFP entitlements can be
exchanged among farmers, necessarily with a cortaotrand equivalent land transfer in the
case of a temporary entitlement transaction, withvibthout land transfer if the entitlement
transaction is permanent.

The rest of the paper is structured as followstiSe@ briefly reviews researches that
used one of the two options described above (lummp-sransfers or area payments) to
represent the SFP. Section 3 details our modefliagiework; we first describe the zero
support regime; we then bring in direct aids pertére equivalent to those which were in

place in the EU sector of cereals, oilseeds ant&ipr¢COP) crops from the 1992 CAP reform



until 2003/ finally direct aids per hectare are replaced bf ®Rtitlements. The concluding
section summarises our findings and discusses timgilications on how SFP entitlements

should be represented in models.

2. How has the Single Payment Scheme been modelsedfar?

The lump-sum transfer solution

Several authors have modelled the SFP as a lumptsamsfer granted to agricultural
households. In a partial equilibrium (PE) settifRgPRI-Ireland Partnership, 2003; Bascou et
al., 2004; Breen et al., 2005; Schmid et al., 20@6)ch a transfer cannot be explicitly
accounted for since the income formation of houslEhes not modelled; as a result, the
amount corresponding to the SFP simply accountsz&po in the profit maximisation
behavior of agricultural producers. Under this agstion, the 2003 CAP payments have no
impact at all on farmers’ production decisions,unpse (especially land demands) and output
supply (especially yields).

In a general equilibrium (GE) setting (Gohin, 20@klan and Schwarz, 2006), the
income formation of consumers is modelled and dnep-sum transfer equivalent to the total
amount of the SFP is explicitly introduced as aragyuo households. Within this framework,
the production-decision side is not affected by $ifé¢>. Nevertheless, a certain wealth effect
can come into play on the consumption side in s@a$athe increase in consumers’ income
can affect their decisions in terms of both resewltocation and income spending. It should
be noted though that, in the examples cited abagecultural households are not explicitly
accounted for as only a single representative caoasagent is considered. As a result, the
SFP is “diluted” as it was a very generic transéeall households, agricultural households as

well as non-agricultural households.



In short, when the new EU payments are modelletbap-sum transfers, thege
facto do not affect output supply and input use, inipalar the land demand addressed by
farmers to land owners. They do not capitalize latal prices and rents. Models that have
adopted this first approach effectively concludat tlecoupling should result in land rents to

decrease sharply relative to the pre-2003 situadian, -80 % in Gohin (2004).

The area payment solution

The second approach adopted by modellers is tademSFP entitlements just as if they were
area payments. This alternative solution has bdeptad in PE models (Junker et al., 2003;
Binfeld et al., 2003; Binfeld et al., 2004; Huet&tlal., 2005; Balkhausen et al., 2005; Buysse
et al., 2007) and GE frameworks (Frandsen et @032Jensen and Frandsen, 2004; Gohin,
2004, 20067 It is not our purpose here to discuss whether peenents such as those in

place in the EU COP sector since 1992 have be&fasdbrily or not represented in models

so far. However we do need to briefly describe tlosy have been actually modelled in order
to understand implications regarding the effectSIeBlP entitlements when they are introduced
as area payments.

Most PE models do not explicitly represent factarkets, notably the land factor
market? Even when they include a land allocation mechansnu hence product-specific
land derived demand equations, they generally doompute equilibrium land rental prices
which could enter these land demand functions. Assalt, it is not possible to specify land
demand equations in which the land price net of dhea payment could be an explicit
argument. To overcome this limitation, area paymean¢ then introduced as a complement to
the output price in equations that determine tle@asdevoted to each eligible crdpgn order
to account for the fact that the supply-inducintees of area payments are less than the

impacts of output price support, the OECD AGLINK deb multiplies area payments by a



coupling factor of 0.14 (OECD, 2004). As noted bghix (2006), only the OECD justifies
the value retained for the coupling factor relymyg a policy simulation analysis performed
with the PEM model which integrates the land mafketwbre et al., 2001). The value of the
coupling factor adopted in other PE models is ostified. In practice, it varies between zero
and one reflecting essentiabypriori believes of modellers (Gohin, 2006; Balkhauseal et
2007).

By contrast, GE models do represent the land maketa payments can then be
explicitly introduced in agricultural land demanguations by lowering the endogenous rental
price of land. In a general way, GE models allodatel according to constant elasticity of
transformation (CET) functions which capture thestcained mobility of total available land
among competing uses. As a result, there are ddaacarental prices reflecting the fact that
land is, in practice, a heterogeneous productiatofa GE models, as well as PE models
which explicitly include the land market, can beedigo address the issue of agricultural
support capitalisation into land prices and refteey however suffer from two main
drawbacks. First their incomplete agricultural apeserage since in many cases, several
agricultural land uses are not included (fodder pasture area, voluntary set-aside area, etc.).
In addition, the models’ product aggregation is abways fully consistent with the one
retained by policymakers. Second, as rightfullynped out by Gohin (2006), EU land rental
prices net of per-hectare direct payments are géperegative:* Gohin (2006) explains this
very partial capitalisation of area payments indmd prices by two factors: land price
capitalisation takes time in particular becauseddasing contracts are long-term
arrangements very difficult to renegotiate; theeeragidities and imperfections in agricultural
production factor markets, not only the land marte¢ to, notably, national regulations on
farmland uses and prices, but also the labour apdat markets. Accordingly, Gohin (2006)

argues that it is not unreasonable to model pr&28&@a payments, for a part as land



subsidies, for the remaining as labour/capital Elids. In his empirical analysis, he assumes
an equal sharing. He immediately recognizes thatcthoice is somewhat arbitrary.

Let us now consider how SFP entitlements are de#titin simulation models whey
they are introduced as area payments. Under tkishngsion, the 2003 CAP decoupling is
depicted as a switch from area payments restrictarbreals, oilseeds and protein crops, as
well as mandatory set-aside, to non-product-spediiect aids per hectare for all eligible
areas. In the AGLINK model for example, the SFReH only the first-stage of the three-step
area allocation system, i.e., the decision relatmdghe choice between the total area for
cereals and oilseeds on the one hand, the totalfardodder crops and pasture on the other
hand. Subsequent area allocation decisions depdgaf relative returns (OECD, 2004). To
reflect the lower degree of SFP entitlements aspawed to the pre-2003 area payments, the
coupling factor is now set to 0.06 (instead of OfdAdarea payments). This lower figure is
based on Dewbre et al. (2001) who showed that @mgments requiring planting of specific
crops are slightly more trade distorting than payts@ot requiring planting of specific crops.
The other models which also adopt the couplingofaapproach do not justify the choice of
the coefficient ascribed to SFP entitlements. Toeffccient is generally assumed lower than
the one associated with pre-2003 area payment$ {@eisus 0.50 for the FAPRI-GOLD
model, Binfield et al., 2003; Binfield et al., 2004ut it is sometimes maintained unchanged

(1 for the ESIM model, Balkhausen et al., 2055).

3. The microeconomic framework

The microeconomic framework developed below takgsi@tly into account the three main

characteristics of the 2003 EU SPS, i.e., (i) tttévation constraint, (i) the free tradability of

SFP entitlements and (iii) production is no longequired but cross-compliance criteria

apply. The model is developed progressively. Inirst fstep, we introduce the two first



characteristics (section 3.3). In the second stepadd the third feature (section 3.4). We
begin the presentation by defining the two comparisegimes, i.e., first the zero support
regime or, equivalently here, the lump-sum transégime (section 3.1), second a regime of
per-hectare direct aids (section 3.2). It is frolmstcomparison that we will derive

implications on how SPF entitlements should be reatie

3.1. The zero support regime

We consider a two-producer agricultural economychEarmeri = 1,2 maximizes his profit
according to the following program:

1) max,, [Py, —wx —rh;y, = £ 06,0 1D = 6 (p,wirs ),

where p, is the output pricey, is the output levelw is the vector of variable input prices,
X; is the vector of variable input quantitigs,is the land rental price), is the land quantity,
f.(x,h,l,) is a well-behaved production function with the (fixed) family labour
endowment of farmer.

We retain three simplifying assumptions in ordermake things manageable and
analytical results more easily interpretable. Thigy not alter general conclusions of our
analysis. First output and variable input equiliom prices are assumed exogenous and
constant? Second land is acquired or let through rental potilg buying or selling price of
land is assumed to be adequately approximatedebgifitounted sum of future rental values
so that a prediction about the direction of thedlaental price is equivalent to a prediction
about the direction of the buying or selling landce (Leathers, 1992). Finally land
endowments of farmers are supposed null.

Program 1 defines a profit functiord (p,,w,r,l. Wwhich is assumed twice

continuously differentiable, non negative, non dasing in output price, non increasing in



input prices, non decreasing in family labour gugintinearly homogeneous and convex in
prices, and concave in family labour quantity (Deety1974). The land demand function for
farmer i is obtained by differentiation of his profit fummt with respect to the land rental
price (Hotelling’s lemma):
(2) h(p,,wr,l.)=-08(p,,w,r,l)/or.

The land market equilibrium is then defined by dougpafarmers’ land demands to

land supplyj.e.,
2

@)  2h(p.wr™ L) =L(r"),
i=1

where L(r )is the land supply function to the farm sectoddaydowners, withdL(r)/or = 0
Equation 3 solved for defines the equilibrium land rental priag?, as a function of output
and variable input prices, as well as family labendowments.

The land market is depicted in Figure 1 where dgpuim occurs at poinE™", for an
equilibrium land rental price of **. For this equilibrium land rental price, farmelehses in
the land quantity h"* =h(p,w,r",l, ) and farmer 2 leases in the land quantity

h* =h,(p,,w,r',1,).

(insert Figure 1)

3.2. Introducing directs aids per hectare

In a regime where agricultural income support ianggd through direct aids per hectare,
program 1 becomes:

4)  max,[py —wx —rh+ah:y = fi(x.h,1)]=6(p,wr-a.l),

wherea, denotes the per-hectare direct aid for farin&t



The land demand function of each farmer is stifirskl by the derivative of the profit
function with respect to the land rental price, #melland market equilibrium is still obtained

when aggregate demand for land equals land supply:
2

® > -06(pwrt-a1)/ar =D h(pwrt-a,1)=L(").

where the superscript “a” denotes equilibrium alga in a support regime of per-hectare
direct aids.

The comparative static of the land rental equilibriprice in this policy regime is

determined by totally differentiating (5) and solgifor dr®:*®

2

>.0%6 /or®.da
6) drt=—= .
[>.6%6 /ar? +aL/ar]
i=1

Equation 6 shows that the equilibrium land rentatgis an increasing function of
per-hectare direct aids. Per-hectare direct aigdaleze at least partially in land prices and
capitalization is complete whedia, = da, =da (i.e., when changes in per-hectare direct aids
are equal for the two products) aad/dr =0 (i.e,, when the land supply function is perfectly
inelastic): under these assumptiods;/da= ard the equilibrium land rental price absorbs
any change in per-hectare direct aids.

The response of individual land demands to charngeser-hectare direct aids is

obtained by differentiating each derived land dednfamction h,(p,,w,r —a,,l, ), evaluated at

equilibrium land rental price, with respect to diraids. For farmer 1 one yields:
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dh® =-926,/r2 (dr* - da,)
2
>.0%6,/0r*.da
7) =926, /or? (— 2 ~da,)

[>0%6 /or? +0oL/or]
i=1

0°6,/0r?.(da, —da)—-oL/or .dai)
- :
[> 06 /0r® +oL/or]

i=1

=-026,/0r> (

Equation 7 shows that per-hectare direct aids gdattt the first product (equivalently
here the first producer) have a positive impactaomd allocated to the first product (positive
own-aid effect). By contrast, per-hectare directisaigranted to the second product
(equivalently here the second producer) have ativegianpact on land allocated to the first
product (negative cross-aid effect).

The response of total land demand to changes ihgare direct aids is readily
obtained as the sumiH® = dh? + dh;':

2
oL/or.» 0%6 /or*.da

8 dH == .
13102 /or? +oL/or]
i=1

In the case where the land supply function is restgetly inelastic §L/dr > (), per-
hectare direct aids are coupled at the extensivegimaf production since they increase
aggregate land used in the farm sector. In theifipease where the land supply function is
perfectly inelastic §L/dr = 0, they have no impact on aggregate land used enfdhm
sector.

We summarise the previous analysis by the follovgrgposition.

Proposition 1. Direct aids per hectare capitalize at least palifian land prices. The
lower the land supply elasticity, the higher theitalization in land prices. Capitalization is
complete when per-hectare direct aids are identiimal all outputs and the land supply

function is perfectly inelastic. Own effects of-pectare direct aids are positive and cross
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effects are negative. Except in the specific casergvthe land supply function is perfectly

inelastic, direct aids per hectare increase totald used in the farm sector.

3.3 The SPS assuming that production is required

Producer maximization program

In the SFP policy regime, each producer maximizsspinofit according to the following
program:

(9a) max,,,[py. —wx —rh +bn -v(n -n’); y, = f,(x,h,l,);0sn <h],

whereb is the unit value of payment entitlements,is the number of entitlements for farmer

i, v is the rental price of entitements, and is the initial entitement endowment for farmer

i . For convenience, payment entitlements are assaetpdred or let through rental only. For
the sake of simplicity, we also consider that tkeekibit the same unit value whatever the
farmer®

From equation 9a, one sees that the SPS induces thain differences in the
producer maximisation program with respect to trggme of direct aids per hectare (equation
4). First total payments the farmerreceives are no longer proportionate to the nunolber

hectaresh he demands but to the number of entittememtshe claims for. Second the

differencev(n —n° )represents either the costs of renting in addilipayments at a price

per unit or the earnings of renting out part oradlthe initial payment endowment, also at a
price v per unit; this accounts for the tradable natur8P entitlements. Third the inequality
constraintn, <h captures the fact that payments are granted amlgritittements for which

the farmeri holds an eligible hectare; this is the way we espnt the “activation constraint”.

Program 9a can equivalently be written as:

12



(9b)  max,, [7(p;,w,h,l,)-rh +bn -v(n -n’); 0<sn <h],
where 7z (p;,w, h,l. )is a well-behaved profit function defined for aen land quantity:
(9c) 7 (p,wh,l)=max[py —wx;y = f;(x,h.1)].
The first-order necessary conditions for progranagh
(10a) odmr(h)/oh-r+A= 0,
(10b) b-v+u-A=0,
(10c) wu.n =0,
(10d) A.(h-n)=0,
where ¢ and A are the Lagrange multipliers associated with tiegjuality constraint < n,

andn, <h, respectively.

Land and entitlement demand functions
Equations 10a to 10d allow to derive the land deinaimction and the entitlement net
demand function for farmei as follows'’ Let us first assume that<b. Under this

assumptionA > Q(from 10b),n, =h (from 10d), # = O0(from 10c and because we focus on
the case wheré > )0and 07z (h)/oh=r+v-Db (from 10a). Let us now assume thet b.
Under this assumptiorny =A = (@rom 10b, 10c and 10dp7z (h)/oh=r (from 10a) and
0<n <h. Finally, let us assume that>b. Under this assumptiony > Q@from 10b),

n, =0 (from 10c),A = O(from 10d) andd7z (h.)/oh=r (from 10a). In sum:

(11a) whenv<b, drr(h)/oh=r+v-b andn =h,

(11b) whenv=b, d7z(h)/oh=r andO<n <h,

(11c) whenv>b, dz(h)/oh=r andn = O

13



Land and entitlement market equilibriums

Let us now turn to land and entitlement market igiums. The land market equilibrium
requires that aggregate land demand equals aggrégad supply. The entittement market
equilibrium condition requires that the total numioé entitlements activated by farmers is
lower than or equal to the global endowment intiemtients, N°. Three regimes have to be
distinguished depending oN°<H", H" < N°<H® or H” < N°, where H" is total
agricultural land used in the zero support refegesituation andH® is the number of
hectares which would be demanded in a support egfmper-hectare direct aids of unit
amount equal to the entittement unit valne Annexes 1 to 3 detail why these three regimes

have to be considered.

Regime IN° < H"™ =L(r"")
In that first regime, the initial number of entitients is lower than or equal to the number of
hectares which would be demanded in the zero stupodicy reference situation. One then
shows that market equilibrium conditions may berdsf as (proof in Annex 1):
(12a) v® =b,
(12b) h®=h(p,w,r%1)==-08(p,,w,r%1.)/or,
2
(12¢) > h(p,wrel)=L(r?),
i1
(12d) n*<h?,
2
(12e) > n°=N°<H",
i=1
where the subscript “s” denotes equilibrium varmghih this first SFP regime.

In that first regime, the equilibrium rental priceentitlements equals the unit value of

entitlements (equation 12a). With respect to the sepport situation, the SFP scheme has no

14



impact on individual land demands (equation 12h¢ aggregate land quantity used in the
farm sector and the land rental price (equationwRBich is identical to equation 3). The total
number of payment entitlements effectively usedtby farmers is equal to the initial
endowment in entitlements (first part of equati@e)l There are entittement exchanges from
the over-endowed farmer (if he exists) towards uhder-endowed farmer (if he existg).
Both the over-endowed farmer and the under-enddamder gain from exchanging payment
entitlements relative to a regime where entitlera@ainnot be exchanged. This can be shown
graphically as follows.

Figure 2 corresponds to the limit case wh&te=H". In the zero support regime,
farmer 1 demand&™ =h (r™ hectares and farmer 2 demartg$ = h,(r** hectares with
h'® +hy® =H" =L(r"?). Initial endowments in entittements arg >h™ and n) <h)®
such thatn? +ny = N° =H "™,

(i) Let us first assume that payment entitlemergsnot be exchanged. Under this
assumption, the aggregate land demand curve isesepred by the broken line
ABCDE™™XYZ (i.e., the horizontal sum of demand curwe8dené and ABFMOP). The

land market equilibrium occurs at poi™® (where the superscrignedenotes equilibrium

variables in this regime of non-tradable SFP emtignts) where land demand and supply

sne

curves intersect. The land rental price increasa®s ** to r°", and land used in the farm
sector increases fro "* = L(r"™" tp H®" =L(r*"). With no trade in entitlements, the SFP
scheme results in an increase in total land usdédeiiarm sector; the over endowed farmer 1

increases his land demand g™ where d77,(h")/0h =r*"-b while the under endowed

sne

farmer 2 decreases his land demanchit where d7z,(h;")/0oh =r*". With respect to the

zero support regime, farmer 1 unambiguously gaetabse areaFJG is greater than area

IJLK .*° Farmer 2 gains areaf3dy but looses aredenK , the net outcome depending on

15



whether areaa3dy is greater or smaller than aréagK . The over-endowed farmer 1 does
not use all his initial endowment in entitlemeratad the under-endowed farmer 2 demands a
number of hectares greater than his initial emtidat endowment.

(i) Let us now assume that payment entitlements lba exchanged. Under this
assumption, the aggregate land demand is the biok®IGNE""YZ and there is no impact
on the land market: the equilibrium land rentaterisr® = r"" | individual land demands are

h® =h"™ for farmer 1 andh; = h* for farmer 2, and total land used in the farm cec

H®=H"? (where the superscript “s” denotes equilibriumiatales in this regime of tradable

SFP). The SFP scheme is decoupled at the extemsikgin of production. The over-endowed
farmer 1 leases out the entitlement quantity- h® at pricev =b which is leased in by the

under-endowed farmer 2. With respect to the zeppar regime, the over-endowed farmer 1
gains areaAMOG. With respect to the non tradable SFP regime, diesgJLK + JFMO.
With respect to the zero support regime, the uredeloewed farmer 2 gains aregdy . With
respect to the non tradable SFP regime, he gaink . Relative to the non tradable regime,
both producers thus benefit from exchanging payraetittements.

(insert Figure 2)

The following proposition summarizes the previonalgsis.

Proposition 2. When the initial number of payment entitlementewger than or equal
to the number of hectares that farmers would demaral zero support regime, introducing
tradable single farm payments has no impact onldhed market: the land rental price, the
total agricultural area and farmers’ land demands ainchanged. All payment entitlements
are activated, and there are entitlement exchanges the over-endowed farmer (if he

exists) towards the under-endowed farmer (if hetgki

16



Regime 2H"™ =L(r*"*)< N° < H"
In that second regime, the initial number of eatitents is greater than or equal to the number

of hectares which would be demanded in the zerpaupolicy scenario " < N°), and

lower than or equal to the number of hectares whiolild be demanded in a regime where

support would be granted through direct aids petdre of unit amounb (N° < H® where

2

H® is defined by H° =Y -08 (p,,w,r®-b,l)=L(r")). In that case, equilibrium
i=1

conditions may be written as (proof in Annex 2):

(13a) 0<sv®<h,

(13b) h*=h(p,,w,r*+v®-b,l.)=-06 (p,,w,r*+v°-=b,l.)/or,

(13c) L(r)=N°,

(13d) z::hi(pi,w,rs+vs—b,li)=L(rs),
(13e) n®=he,

(13f) HWpsZ:nszosHb.

In that second regime, the equilibrium rental pradeentittements is lower than or
equal to their unit value (equation 13a). SFP kemtiénts now have an impact on individual

land demands (equation 13b). Equation 13d defiheseguilibrium entitlement price for a
given equilibrium land rental price defined by etijpra 13c. One easily verifies thaf =r"?

and v® =b when N° = H". The effects of a change in the number of entiglets on land

and entitlement equilibrium prices are obtainediifferentiating equations 13c and 13d with
respect toN°:
(14a) dr/dN°=(oL/ar)™,

(14b) dv/dN® =L /ar) ™ +(3 08, 1ar)™] .

17



An increase in the number of entitlements raisesland rental price (equation 14a)

and diminishes the entitlement rental price (equali4b). The equilibrium land rental price is
thus an increasing function in the number of paynentitiements, raising fromr® =r"?
when N°=H" to r®=r" when N° =H". The equilibrium entitlement rental price is a
decreasing function in the number of payment emtiints, diminishing fronv® =b when
N®=H" tov®=0whenN°=H".

From equation 13b, one verifies that individualdaremands increase with the total

number of entitlements because:
2

(15) dr®/dN°+dv/dN° = —(206’i /or)™* <0,
i=1

and hence,
(16) dh®/dN°=-0°6 /dr?.(dr°/dN° +dv®/dN°) >0.
The following proposition restates the previouslygsis.

Proposition 3. When the initial number of entitlements is styicgireater than the

number of hectares which would be demanded inehe support policy reference situation

(H" < N°) and lower than or equal to the number of hectawksch would be demanded in

a regime where support would be granted througledtiaids per hectare of unit amount b

(N° < H"), then single farm payments increase the demankhfiol and capitalize into land
rental prices. The higher the number of entitleragtite higher the impact on land demanded
by the farm sector, the higher the land rental erand the capitalization into land rental
prices, and the lower the entitlement rental price.

Proposition 3 is illustrated by Figure 3. As shoiwnproposition 2, the land market
equilibrium is not modified wherN® =H" (case illustrated by a number of entitlements
equal toN°? in Figure 3). This is no longer the case whéh> H" (case illustrated by a

number of entitlements equal %°® in Figure 3): the land market equilibrium then wrscat
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the intersectionE*® of the land supply curvé(r With the vertical straight line originating
from N°; land and entitlement equilibrium rental pricese ar®® >r*® =r* and
v@ <v*® =p respectively; land used in the farm sectoNi$? >H"; and individual land
demands are’® >h*® =h* for farmer 1 andnS® >h® =h® for farmer 2. Figure 3 is
depicted assuming that farmer 1 has an “excesshtifliements (in the sense where his initial
entitlement endowmem?® is strictly greater than the number of hectang8 he demands).

By construction, farmer 2 has a “deficit” of erdithents (in the sense where his initial

entitlement endowmentY® is strictly lower than the number of hectatg®’ he demands).
Under this assumption, farmer 1 will lease out ¢héitlement quantityn®® —h>® at a unit

price v°*@ to farmer 2° Using a graphical reasoning similar as the onel irsehe previous

regime where N° <H" (see Figure 2), one shows that the both farmeis fam

exchanging entitlements relative to a non trad&H® regime. Finally, let us consider the
upper bound corresponding t° = H® (case illustrated by a number of entitlements ktpua
N°® in Figure 3): in that case, the equilibrium lamatal price isr*® and the equilibrium
entitlement rental price*® collapses to zero.

(insert Figure 3)

Regime 3H" < N°
In that third regime, the initial number of entitients is greater than or equal to the number

of hectares which would be demanded in a regimer@eveepport would be granted through

direct aids per hectare of unit amount(N° > H"). In that case, equilibrium conditions are

defined by (proof in Annex 3):
(17a) v® =0

(17b) h°=h(p,w,r*=b,l)=-98(p,w,r°-b,1.)/ar,
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(17¢) Zz:hi(pi,w,rs—b,li)= L(r®),

=
(17d) n’=h?,

2
(17e) > 'n*=H"<N°.

i1

In that regime, the equilibrium entitlement rengaice is zero (equation 17a).
Individual land demands are defined by equation &t the land market equilibrium by
equation 17c. The latter shows the equilibrium akptice is the one that would occur in a

regime where the support would be granted throwgkhpctare direct aids of unit amoumnt

*=r". As aresult, the total number of demanded hestarh® + h; = H". Finally it

e, r
follows from this equality and equation 17d tha¢ thumber of demanded entitlements is
N°®=n’+n;=h’+hs =H" (left part of equation 17e). Starting from an iaitentitlement
endowmentN° = H®, one verifies that increasing the total numbeemtitements oveH®
has no impact on land and entitlement market dauilins; but whenN° > H?", there are
N®-HP SFP entitlements which are not activated.

The following proposition summarizes the previonalgsis.

Proposition 4. When the initial number of entitlements is gredham or equal to the

number of hectares which would be demanded in anegvhere support would be granted

through direct aids per hectare of unit amountN’(= H®), the equilibrium rental price of
entittements is zero while the equilibrium rentalcp of land and the total number of

demanded hectares are the same as if the suppsrgreated through direct aids per hectare

of unit amount b. WheiN® > H®, there areN° — H" SPF inactivated SFP entitlements.
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3.4. Introducing the possibility not to produce oreligible hectares

Producer maximization program

We now introduce the third characteristic of theSSPe., the possibility not to produce on
hectares that however can activate payment engtiésn This possibility is constrained by the
fact that non-cultivated hectares be maintaineAECs. Let us denot€J (m dhe cost
function for farmeri of maintainingm non-cultivated hectares in GAECs. This cost fuorcti
CJ,(m) is assumed positive, non decreasing and concal@nh quantity. Assuming that

there is no specific cost of maintaining land in E32s on cultivated hectares, the cost of

maintaining g, non-cultivated hectares in GAECs whienhectares are already cultivated can
then be expressed as:
(18) C.(h,g,)=CJ.(h +g,)—-CJ.(h).
One immediately verifies that the marginal costnwdintaining non-cultivated hectares in
GAECs does not decrease with the numbef non-cultivated hectares and the numhber
of cultivated hectaredC, (h.,g9,)/oh=0CJ,(h +g,)/0h-0CJ, (h)/oh=0).

The producer maximization program 9b now becomes:

max, o, [77(p.w, R 1) =wx =1 (i +g)+bn —v(n =) ~CJ(h +g) +CJ (h);

(19)
Osn<h+g;0=g]

The first-order conditions associated with thisguean 19 can be expressed as:
(20a) am(h)/oh-r-0CJ(h +g,)/0h+aCJ (h)/oh+A =0,
(20b) -r-0CJ(h +g,)/og+A+n=0
(20c) b-v-A+u=0,
(20d) A(h+g,-n)=0,

(20e) un =0,
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(20f) ng =0,
where A, 4 and n are the positive Lagrange multipliers associateth the inequality
constraintsn, <h +g,;, 0sn and0< g;, respectively. Plugging 20b into 20a, one yields:

(20g) 87 (h)/dh+aCd(h)/oh-7 = O.

Land and entitlement demand functions

In what follows, we only consider the “interestingdse corresponding to an entitlement price
v strictly lower than the unit value. Whenv > b, the demand for idled hectares maintained
in GAECs is null and we are brought back to equmatibb and 11c of the previous subsection.

This last result can be shown as follows. Let uwuaee thatv=Db: in that caseA=u= 0
(from 20c, 20d and 20e) and heneegCJ,(h +g,)/0g =r —n7 (from 20b) which is possible
if and only if 7> 0O, i.e., if and only ifg, = O In the same way, when>b, x>0 (from
20c), n. = 0 (from 20e),4A = O(from 20d) and hence;dCJ.(h +g,)/dg =r —n (from 20b)
which is possible if and only i§, = 0

We thus only consider an entitlement price regimehsthat v<b. Under this
assumption,A > O(from 20c), n =h +g, (from 20d) andy = O(from 20e). First-order
conditions (20a), (20b) and (20f) can then be esg®d as:
(20'a) a7z (h)/dh—-aCJ (h +g,)/oh+aCJ (h)/oh=r+v-b,
(20'b) -0CJ (h +g,)/og=r+v-b-n,
(20f) ng, =0.

Equation (20’a) shows that the number of hectaegsathded for cultivation decreases

with respect to the situation considered in theviones sub-section where the possibility not to

produce on eligible hectares was not taken int@mwatc (for identical land and entitlement
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prices): this arises becaug8€J,(h +g,)/0h—-adCJ.(h)/oh= . IGt us then assume that there

exists a strictly positive number of hectanﬁa$uch thataﬂi(ﬁ)lah = —GCJi(ﬁ)/ah =¢ <0;

h exists if and only ifd*zz(h)/oh? <8°CJ (h)/0h* < Q an inequality which is supposed
satisfied from now on. Equation (20g) then showa the number of hectares demanded for
cultivation h is lower than or equal to this threshdﬁi Two sub-cases have then to be
distinguished depending cmaC.Ji(ﬁ)/ah +b is positive or negative.

In the first sub-case wheﬁGCJi(ﬁ)/ah+bs 0, let us assume that the land demand
for idling under GAECs is strictly positiveg( > )O0In that caseyf = (from 20°f), equation
(20g) becomesadrr(h)/oh+0CJ (h)/oh= 0(the number of hectares demanded for
cultivation is equal to the thresholdﬁ), and equation 20'b reduces to
-0dCJ(h +g,)/oh+b=r+v which is impossible for g, > Ounder the assumption
0°CJ,(h)/oh* <0. As a result, the land demand for idling under @&Hs null and we are
brought back to the first regime of the previoubsgction 3.3. More specifically, the land
demand function for cultivation is defined by eqomat21a, the land demand function for
idling under GAECs by equation 21b and the entidahdemand function by equation 21c:
(21a) dm(h)/oh=r+v-b,

(21b) g =0,
(21c) n=h.
In the second sub-case WhenBCJi(ﬁ)/ah+b >0, the land demand for idling under

GAECs can be positive if the sum of the land pptes the entitlement price is sufficiently

low. More specifically:
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(i) Whenr +v> —c’)CJi(ﬁ +0)/0g +b, the land demand for idling under GAECs is nuldl an
the three demand functions are defined by equafitago 21c.

(i) When r +v< —GCJi(ﬁ +0)/dg +b, the land demand for idling under GAECs is positiv
and the three demand functions can be expressed as:

(223) h =h,

(22b) -aCJ.(h +g)/dg=r+v-b,

(22¢) n=h+g.

Figure 4 presents the demand functions for cukiyatectares, idled hectares under
GAECs and entitlements in this second sub-case whé@J, (H)/6h+b>0. The land
demand function for cultivation corresponds to theken line ABﬁ: for a price sum
(r +v)® = -3CJ. (h)/dh+b, the land quantity demanded for cultivatidrf¥) is identical to
the total land quantity demanded ignoring the pmkiyi not to produce; for a price sum
(r +v)@ <-9CJ, (h)/dh+b, the land quantity demanded for cultivation isited to the
threshold ﬁ the land quantity demanded for idling under GAEGsstrictly positive
(g® >0), and the total land quantity demanded is grettatr the land quantity the farmer
would have demanded ignoring the possibility noptoduce while benefiting from payment
entitlements f, +g® <h®, whereh® is solution ofd7z(h®?)/dh+b = (r +v)@).

(Insert Figure 4)

Market equilibriums
We only consider the “interesting” case where teendnd for idled hectares under GAECs
can be positive. More specifically, we assume that following condition is met for both

farmers 1 and 2:
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(condition i) 0<-0CJ (h +0)/dg +b.

N 2 ~ 2~ ~
By definition of h, one immediately verifies that ** = Zhiw" <H= Zhi . But H
i=1

i=1
can be lower than, equal to or greater théh. As a result, the two orderings are possible:
either H"™* <H® <H , or H* <H < H". In what follows, we do not explicitly considereth
first orderings which leads to a land demand fdmgl under GAECs equal to zero at
equilibrium: we are brought back to the policy atian considered in the previous sub-

section which ignored the possibility not to produgVe only explicitly consider the second
ordering which leads us to distinguish four reginmdepending on whetheN°®< H",

H*<N°<H, H<N°<H +G or H+G < N° where the threshol@ is defined by?*

(23a) G= ig with § defined byi[(—GCJi (h +§,)/9g+b)*(r®)] = L(r®).

i=1 i=1
We successively consider the four regimes whichllstrated by Figure 5. The latter
is drawn in the simplified case where producersnd 2 are assumed identical in terms of
production, cost and profit structures; they cawdwner differ in terms of initial endowments
in entitlements.

(Insert Figure 5)

Regime ILN° < H" =L(r"")

In that first regime illustrated by the limit castere N° = N°® = H"? on Figure 5, the land
demanded for idling under GAECs equals zero. Hguuim conditions are defined by
equations 12a to 12e and Proposition 2 holds. dnfirst regime, the SPS has no impact on
individual land demands for cultivation, on totahtd demanded for cultivation and on the
equilibrium land rental price. There are entitleinexchanges at a unit pric€ =b from the

over-endowed producer (if he exists) towards thdemendowed producer (if he exists).
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Regime 2H"™ < N°<H
In that second regime illustrated by a number gtlements set taN°® on Figure 5, the land

demanded for idling is still equal to zero. Equililm conditions are defined by equations 13a

to 13f, except thatH® should be replaced byl~, and Proposition 3 holds. In that second
regime, the SPS has a positive impact on individaial demands for cultivation, on total
land demand for cultivation and on the equilibrilamd price (relative to the no-support
regime). Payments partially capitalize in land esicthe higher the number of entitlements,
the greater the capitalization in land prices. Payt® also capitalize in entitlement exchange
prices: the higher the number of entitlements, [theer the capitalization in entitlement
prices.
Regime 3H < N°<H +G
In that third regime illustrated by a number ofigements set toN®® on Figure 5, the land
guantity demanded for idling under GAECs is positiMore specifically, for a number of
entitlements set ttN°® | the land market equilibrium occurs at polit® which corresponds
to a land price ofr*® >r*@ >r* and a land quantity used in the agricultural secto
N > N° > H": among theseN®® hectares,H hectares are effectively demanded for
cultivation andG*® = N°® —H are demanded for idling under GAECs. All entitlenseare
activated, and there are entitlement exchangesuaitaprice v*® <v*® <b from the over-
endowed farmer (if he exists) towards the undemeamd farmer (if he exists).

More generally, equilibrium conditions in that thiregime withH < N°< H +G can
be expressed as:

(24a) 0<v®<bh,
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(24b) W =h with Ry defined byd7z (p,,w,h,1.)/dh=-3CJ. (h)/dh=¢ <O,
(24c) Hszi =H,

(24d) N°=1L(r®),

(24¢) I(-0C3,(m)fam by +v)] = Lir),

(24f) -0CJ (h +g°)/dg=r°+Vv°-b,

(24g) G° :Z:gf =N°-H,

(24h) m°=h+g’,

(24i) Z::nf =N°<H+G.

Equation 24d defines the equilibrium land rentatemhile equation 24e defines the
equilibrium entitlement rental price, once the éQuum land price is determined. Equations
24b and 24c define the individual and total landmded functions for -cultivation,
respectively. Equation 24f defines the individuahd demand functions for idling under
GAECs and equation 24g defines the total land deénfanidling under GAECs. Finally,
equations 24h and 24i define the individual andregate entittement demand functions,
respectively.

Payments capitalize in land and entitlement prites;degree of capitalization in land

prices (respectively, entitlement prices) increggesreases) with the number of entitlements;

in the upper limit case corresponding to a numbermtitlements N° set to H+G,

capitalization in land prices is maximum while dapzation in entitlement prices is null

(v =0).
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Relative to the zero support regime, one immedjatetes that the SPS has a positive

effect on the number of hectares in cultivatidh % H"?): the SPS is not decoupled at the
extensive margin of production. More interestinghie comparison of the SPS with a policy
regime where support is granted through per-hedaeet aids of unit amountt assuming

that production is required to benefit from theseaapayments. In that alternative policy

regime, there is no land demanded for idling ardidimd demanded for cultivation is equal to

H®. Recalling that we assumed here thhk H®, one verifies thaH” < H + G : Total land
used in the agricultural sector is greater in tR€ Policy regime relative to the regime of per-
hectare direct aids, but part of the land demarnideabt cultivated so that the number of

hectares under cultivation is lower in the SPStingdao the policy regime of area payments.

Regime 4H +G < N°
In that fourth regime illustrated by the limit casere N°® =H +G on Figure 5, the
number of hectares demanded for cultivationl-is the number of hectares demanded for

idling under GAECs isG , the land equilibrium price is equal t& (payment capitalization
in land prices is maximum) and the entitlement Boplim price is equal to zero (payment

capitalization in entitlement prices is null). Thas an excess of entitlements relative to the
total number of hectares used in the agricultuesita: the quantityNO—(I-T +C~5)2 Oof

entitlements is not activated.

4. Implications and concluding remarks

The main conclusion that can be drawn from theyaimaldeveloped in the previous section is
that the very nature of the new CAP single farmnpayt scheme adopted in the UE in 2003
depends crucially on the global number of entitleteevhich are initially made available.

Two situations have two be distinguished dependingthe shapes of (i) the aggregate
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marginal profit function, (ii) the aggregate mamincost function of maintaining non-
cultivated land in GAECs and (iii)) the aggregatergimaal land supply function; these two
cases are illustrated in the two panels of Figureh&h helps summarising and interpreting
our findings.
(Insert Figure 6)

The first case (panel (a) of Figure 6) correspotadghe situation where the number of
hectares that would be demanded for cultivatioraipolicy regime where the support is
granted through direct aids per hectare of unitamd and production is not required is

greater than the number of hectares that woulddmeadded in the same policy regime but

production is required (i.e., the case where H®). Then:

- when the initial number of entitlements is lowearnhor equal to the number of
hectares that would be demanded by farmers foivatitin in a regime where no
support is grantedN°® < H"?), SFP entitlements work as lump-sum transfers whic
only have the effect of raising the income of farsnerelative to the no support
regime, neither do they modify the amount of lahdttis demanded, nor do they
capitalize into the land rental price.

- when the initial number of entitlements is great®n or equal to the number of
hectares that would be demanded by farmers foivatitin in a no-support regime
and lower than or equal to the number of hectane$ would be demanded for
cultivation in a policy regime where the supportgimnted through direct aids per
hectare of unit amounto and production is requiredH"* < N° <H®), SFP

entitlements work as direct aids per hectare thailevbe granted on a binding base
area (defined ad\° hectares): the total land demanded for produdtioreases to the

base areaN’ and the land rental price raises as part of tippeti granted through

SFP entitlements capitalize into it.
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- eventually, when the initial number of entitlemeidsgreater than or equal to the
number of hectares that would be demanded by fardwer cultivation in a policy
regime where the support is granted through dmets per hectare of unit amouint
and production is requiredH" < N°), SFP entitlements work just as unlimited direct
aids per hectare: the total land demanded for mtimtuis H", the capitalization of
support into the land rental price is complete #rel base-area-equivaleit® is no
longer binding, so that a quantity 8f° — H® entitlements is not activated.

The second case (panel (b) of Figure 6) takes pMun the number of hectares that
would be demanded for cultivation in a policy regimhere the support is granted through
direct aids per hectare of unit amoumtand production is not required is lower than the
number of hectares that would be demanded in thee gaolicy regime but production is
required (i.e., wherd < H®). Then:

- as before, when the initial number of entitlemast®wer than or equal to the number
of hectares that would be demanded by farmersdtiivation in a regime where no
support is grantedN® < H*?), SFP entitlements work as lump-sum transfers.

- when the initial number of entitlements is greaten or equal to the number of
hectares that would be demanded by farmers foivatitin in a no-support regime
and lower than or equal to the number of hectane$ would be demanded for
cultivation in a policy regime where the supportgignted through direct aids per
hectare of unit amounb and production is not requiredH(** < N° < ﬁ), SFP
entitlements work as direct aids per hectare thailevbe granted on a binding base-
area-equivalent oN° hectares.

- when the initial number of entitlements is great®n or equal to the number of
hectares demanded for cultivation and lower thareaqual to the total number of

hectares demanded (for cultivation and for idling)a policy regime where the
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support is granted through direct aids per heatrnit amountb and production is
not required (—|~s N° < I—T+C§), SFP entitlements have three effects: first, they
induce an aggregate land demand for cultivationtofwhich is greater than the
demand that would occur in the no support regitde™(< H ), but to a lesser extent
than direct aids per hectare Wouldiﬁ(s HP®); second, the total land demanded is

constrained by the base-area-equivalsiit and part of this landN° - I:I) is idled;
third, the land rental price is raised relativeéhie no support regime.

ultimately, when the initial number of entitlemeigsgreater than or equal to the total
number of hectares that would be demanded by farrtiwoth for cultivation and

idling) in a policy regime where the support isrgeal through direct aids per hectare
of unit amountb and production is not required:|(+és N°),I—~I hectares are

demanded for cultivations hectares are demanded for idling under GAECs, the

capitalization of support into the land rental prics complete, and there exists a

quantity of N° — (I—~| +G ) entitlements which is not activated.

Recommendations to modellers can be drawn fromathagysis. First, since he SPS put in

place by the EU in its latest CAP reform does natdoon a no-support regime but inherits

from the previous 1992-199 reforms, it is our bedighat SFP entittements should not be

modelled as lump-sum transfers; in other words,tlwek that there is little chance that,

empirically, N° < H" in the EU. Second, if we thus hypothesise thattrikely H" < N°,

we have seen that it is then relevant to modeSte entitlements as “more decoupled” direct

aid per hectare: here, the expression “more deedupheans that the impact of the support

granted through SFP entitlements, both in termmggregate land demand for cultivation and

capitalisation of the support into the land remate, is smaller than the one of true direct

payments per hectare of the same unit amount (ditheause the total number of available
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entitlements acts as a binding base area, or bet¢hagossibility not to produce reduces the
demand for cultivation). Therefore, for models tbhahnot fully represent the working of the
joint land and entitlements markets and the volyni@ling of land as we did it in this article,
i.e., for models such as those examined in Se@ijothe “coupling factor strategy” (be it
implicit as in the case of GE models) appears toabsuitable solution; calibrating the
coefficient that weights the unit value of entitlemts is an empirical, yet difficult, task. Still,
modellers who do represent the land market butatancorporate the voluntary possibility
not to produce must keep in mind that they mightaerastimate the impact of SFP
entitlements on the land rental price when thetate introduced as weighted direct aids per
hectare: we have seen that, when some hectaretem@nded for idling under GAECs, the
total demand for land induced by the SPS overrnasble demand for cultivation induced by
“more decoupled” aids per hectare only.

Finally, we would like to raise the issue that, remality, the situation is even more

complex: all other things equal, when, for someso@a the aggregate demand for cultivated
land is translated to the right, the three valle$id”, H and H® move accordingly; in the

mean time,G will decrease so that the quantilf~y+é holds constant. The recent and sharp
increase in (most) agricultural prices is an illagon of this process; the same reasoning
would be true when comparing regions exhibitindedént efficiency levels in production or
different cost of maintaining land in GAECSs. In etlwords, it appears that the bounds of the
intervals on which the SFP entitlements should égarded as lump-sum transfers or as
weighted area payments, and the magnitude of tghw when convenient, should in

practice be an endogenous feature of the model.
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Annex 1 (or for referee’s use)

Equilibrium conditions of regime | when N°<H™"™ =L(r"™)

Case (a)v° <b
In that case, land and entittement demand functiondarmers 1 and 2 are defined by

conditions (11a) in the text.

2 2
(a-i) Let us first assume that h (p,w,r®+v°=b,I;) <> h(p,w,r*1). If this inequality

i=1 i=1
is satisfied, total land used in the agriculturattsr is lower in the SFP support regime
relative to the zero support reference situatiomaAesultr® +v* —b>r" or, equivalently,
r’>r" -v®+b>r" because/® <b. Hence,L(r®) >L(r" ) i.e., an increase in total land
supply to the agricultural sector which contraditis assumption that total land demanded by

the farm sector decreases in the SFP support reggtave to the zero support reference

2 2
situation. We thus havd h (p,w,r* +v° =b,1;) = > h (p,w,r*,1,).
i=1

i=1
2 2
(a-ii) Let us now assume tha} h (p,w,r®+v°=b,;)=> h(p,wr",1), ie., that total
i=1 i=1

land used in the agricultural sector is identicaboth the SFP support regime and the zero
support reference situation. As a resultr®*+v°-b=r""  or, equivalently,
r*=r"*-v®+b>r". Hence, L(r°)>L(r" )which contradicts the assumption that total

land used in the agricultural sector does not cekanghe SFP support regime relative to the

zero support reference situation.
2 2

(a-iii) Let us finally assume thad h (p,w,r*+v° =b,1;)>> h(p,w,r",1,), i.e., that total
i=1 i=1

land used in the agricultural sector is greatethin SFP support regime relative to the zero
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2 2
support reference situation. From (11a), we havdy (p,w,r®+v°-b,l;)=>"n . But, by

i=1 i=1

2 2
definition of this first regime, we also haEsni <N°< Zhi (p,w,r",1.) which contradicts
i=1 i=1

the assumption that total land used in the agucaltsector increases in the SFP support

regime relative to the zero support reference sdoa

To summarize, we cannot hawe <b in the first regime where the initial number of
entitlements is lower than or equal to the numlhdreatares which would be demanded in the

zero support reference situation.

Case (b)v® >b

In that case, land and entittement demand functiondarmers 1 and 2 are defined by
conditions (11c) in the text. Each farmer leasdsatithis initial endowment in entitlements at
a pricev® >b > Oper unit. One immediately verifies that this céseis impossible since all

farmers sell all their payments entitlements, bete is no entitlement demand.

Case (c)v° =b

The only possible case is thus characterized bgudilerium price of entittements equal to
their (common) unit value, i.ey’ =b. In that case, land and entitlement demands gees
1 and 2 are defined by conditions (11b) in the.text

We thus have/® =b (equation 12a in the text) artef =-08 (p,w,r*,1,)/dr (equation 12b

2
in the text). The equilibrium land market is thesfided byZhi(p,W,rs,Ii) =L(r°), i.e,

i=1

equation (12c) in the text: this equation showg thare is no impact on the land market.

2
From (11b), we also have’® < h® (equation 12d in the text). And finaII)Z n*=N°<H"

i=1
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(equation 12e in the text). The inequaliy’ < H" directly follows from the definition of

2
the regime. The equalityan =N° follows from the fact that there is a deficit in
i=1

entitlements with respect to the number of hectalesmanded by the agricultural sector
(N°<H"™ =H?®):
- When both farmers 1 and 2 are under endowed (is¢hee where’ < h®), there is

no entitlement exchange: each farmer activates hal initial endowment in

entitlements.

- When one of the farmers is strictly under endowsaly (n) <h’), then the other
farmer is necessarily strictly over endowed) &hs) and there is entitlement

exchange (at a market price @f =b) from the over-endowed towards the under-

endowed producer; more specifically, the over-erstbfarmer 1 sells all his excess

of entittements & —n, = h —n’) which is bought by the under-endowed farmer 2.

As aresult,N®*=nl —(h’ —n)+nd +(h’ —n)) =N° < H".

Annex 2 (or for referee’s use)
Equilibrium conditions of regime Il when H" =L(r™)< N° < H"

The demonstration is analogous to that developédimex 1.
Annex 3 (or for referee’s use)

Equilibrium conditions of regime 1l when H® < N°

The demonstration is analogous to that developédmex 1.
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Figure 1
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Figure 2. The land market equilibrium in the SFBpart regime without the possibility not to prodiite
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(a) The case illustrated is the limit case widéh=H"" (where H"" is the total demanded area in the no-support regifihe superscripts “s”
and “sne” denote equilibrium variables, respecyivehen SFP entitlements are tradable and when 8tiements cannot be exchanged.
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Figure 3. Land market equilibria in the SFP suppegime without the possibility not to produce @tifferent initial global endowments! °®®©.
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(@) H"™ is the total demanded area in the no-support regindlH " is the total number of hectares that would be defed in the regime where
support would be granted through direct aids petane of unit amounb .
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Figure 4. Individual land demands for cultivatiardefor idling when the conditiod?7z (h)/dh* <?CJ,(h)/6h? <0 and-dCJ (h)/dh+b >0
are fulfilled.
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Figure 5. Land market equilibrium in the SFP suppegime with the possibility not to produce foffelient initial global endowmentsl ®®©.
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(@) H"™ is the total demanded area in the no-support regi is the total number of hectares that would be aefed in the regime where

support would be granted through direct aids petdne of unit amounb, and H andG are the numbers of hectares that are demanded for
cultivation and idling under GAECS, respectivelyai policy regime where income support is grantedugh direct aids per hectare of unit
amountb and production is not required.
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Figure 6. The land and entitlement rental pricefuastions of the global initial number of entitlents
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(@) H"™ is the total demanded area in the no-support regi is the total number of hectares that would be aefed in the regime where

support would be granted through direct aids petdne of unit amounb, and H andG are the numbers of hectares that are demanded for
cultivation and idling under GAECSs, respectivelyai policy regime where income support is grantedugh direct aids per hectare of unit
amountb and production is not required.
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End Notes

! The first pillar of the CAP corresponds to tramfitll market support measures (export
subsidies, intervention spending, etc.) and dingayments (including the Single Farm
Payment scheme introduced in 2003). Rural developmegri-environmental and other

accompanying measures define the second pillar.

2 The SPS also includes components originating fdainy and sugar beet payments which
were introduced in 2004 and 2006, respectivelyrder to compensate for intervention price
cuts in the milk and sugar sectors. From 2005 bmcludes payments granted to tobacco,
cotton and olive oil. The 2007 reform of the Comnidarket Organisation (CMO) in fruit
and vegetables integrates these products intoRIge Bor details on these successive reforms,

see the website of the European Commission (retpeliropa.eu/agriculture/index_en.htm).

% The reader is referred to the European Commiss@site for a detailed presentation of the
2003 CAP reform. In particular, Council RegulatiofC) 1782/2003 and Commission
Regulations (EC) 795/2004, 796/2004 and 118/200fnelethe legal basis for direct

payments, notably the various models (historicjomg or hybrid) a Member State can use

for implementing the SPS.

* That is as long as the farmer complies with emvitental, animal and plant health, animal
welfare and food safety standards, as well as hatamas land in Good Agricultural and

Environmental Conditions (GAECS).

> Farmers are profit maximizers, there is no unaestaand all markets are competitive.
Hence the zero support regime also depicts a mituathere agricultural income support is
granted through lump-sum transfers (except thaicalgural income is increased by an

amount equal to these lump-sum transfers).
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® Article 44.3 of the Council Regulation (EC) 178@3 specifically stipulates that “the
parcels shall be at the farmer’s disposal for aopeof at least 10 months” of the cropping

year during which the payments are applied for.

" Per-hectare direct aids granted to cereals, difsead protein crops can be maintained in
Member States which decide to decouple only pértialthe COP sector. However unit per-
hectare amounts are considerably reduced with cespegore-2003 levels. Only France and

Spain chose to maintain partially coupled the suppahe COP sector.

8 Gohin (2004, 20086) is actually one of the few vaompares the effects of considering 2003

EU payments as either lump-sum transfers versassanasidies.

® The Policy Evaluation Model (PEM) developed by ®ECD (Organisation for Economic
Co-operation and Development) is a noticeable dimepin this PE model, the land market

representation is very similar to the one adopte@k modelling frameworks.
19 Area payments are then expressed per ton of produc

1 See also von Witzke et al. (2007) who concludéitha typical German farm, the 2005/06

land rental price would be negative in the abseri@gricultural subsidies.
2 For a review, see Balkhausen et al. (2007), Téble
13 We do not impose that the two farmers producesémee output.

4 \We do not constraint per-hectare direct aids tedpel for the two farmers since we do not
impose that they both produce the same outputf@eerote 13). However we do not allow a

given farmer to shift, even partially, from one gwation to another.
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15 Equation (6) assumes that output and variabletimpices, as well as family labour
endowments, are kept constant. One easily showghéaquilibrium land rental price is an
increasing function of output prices and as a tesidt an output price support policy also

capitalizes, at least partially, into land prices.

'8 This assumption does not alter our findings reigarthe modelling of the SPS. When unit
values of SFP entitlements differ among farmers,haee to consider as many entitlement
rental prices as agricultural producers. However simows that equilibrium entitlement rental
prices then verifyb —v. =d = 0 whered is a non-negative common value, whatever the
farmeri (intuitively, this occurs to exhaust arbitratipossibilities, i.e., the possibility for a
farmer say 1 to make a gain by selling his equiir entittement demand and buying the
same quantity from another farmer $ay a situation where, —b, >v, —b, ). All the results
derived in the text remain valid since, as we whlow, what matters in behavioural and

equilibrium equations is the differenbe—v, for all farmers.

" The analysis excludes the uninteresting case wherénd rental price is so high that the
marginal profit of the first hectare is lower th#re land rental price. In other words, as

previously noted, we only consider the case where . 0

18 A farmer will be said over endowed (respectivelyder endowed) when his initial
endowment in entitlements is strictly higher (loyvdran the number of hectares he would

demand under a zero support regime.

19 Farmer 1 gains aresFHG = AFJG + JFHand looses ard&HLK = 1JLK + JFH.

20 0@ _ @ = @ — p%@ gincen® + @ = N9@ = H5@ = 5@ 4 p@
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2! The thresholdG correspond to the number of hectares that are nlgsdafor idling under
GAECs in a policy regime where income support antgd through direct aids per hectare of

unit amountb and production is not required.
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