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A1l. Proof of Proposition 1.

| C L
Part 1: To show: dP =0, dP =0 and dP

ds ds ds

> 0 without transaction costs and perfect

competition. In this case, profits of landowners, IF, and CF, respectively, are O" =rA",

O' =pf'(A")- (r- s)A',and O° = pf °(A®)- (r - s)A°. Then we must show that:

do'
(Al1) :-A'ﬂ+ A =0
ds ds
do¢
(Al.2) :-A°$+A° =0
ds ds
dO"  dA
(AL3) =r + A ar >0
S S ds
. dAT _ odr _ N :
With e 0,(Al1-A1.3) canonly hold if & =1. In equilibrium the following
S S
| | C C
conditions must be satisfied (with m ('IA ) - f, and %: o)
(Al4) pf, =r-s First order condition of arepresentative |F
(A1l5) pf, =r-s CF first order condition
(A1) A" = A' +A° Land equilibrium condition

Total differentiating equations (A1.4— A1.6) yields:
(AL7) pf, dA" =dr- ds

(AL8) pf dA° =dr - ds

(A19) dA' +dA° =0

Using (A1.7-A1.9), it follows that:



dr _ pfe + pf,
Al110) —=—22 M =], .E.D of part 1.
(AL10) o= e =1 (QEDof patd)

| C L
Part 2: To show: dP =0, dP =0 ad dP

S ds ds

> 0 with transaction costs and imperfect

competition. Now |F profit is defined by equation ' = pf ' (A')- (r +t- s)A'. For CF

and landowners total profits are defined as in part 1. Then we must show that:

(A1.11) do :-A'd—r-A'tAdi+A' =0
ds ds ds
db° dA°® dA°
(AL12) = pf¢ - (r- s)—- Ay a0
ds ds ds ds

as wel as (Al3), where t(A') adlows for increasing unit transaction costs
1t

(_|:tA 3 O)

TA

| C
dA = dA =0 and i:1. With imperfect
ds ds ds

= o} tol

(A1.11) (AL.12) and (A1.3) hold if

competition and transaction costs, condition (A1.6) must be satisfied, as well as.

(A113) pf, =r+t-s First order condition of arepresentative IF

I

(Al14) pf.=r- s+ A° A CF first order condition

From (1.13) and (A1.6) ﬂﬂTrC can be obtained:

(A1.15) =- pf. +t,

qr
TA°



Total differentiating equations (A1.6) (1.13) and (Al1.14) and using equation (A1.15)

Tt(A)

ﬂSfI(AI)
1At

(with = —= = fa) Yields (AL9), aswell as.
A

AA

(Al1.16) pf, dA =dr+t,dA - ds
(AL17) (pfS +pf ) - t,)dAC +(A°pf., - At )dA' =dr - ds

Using (A1.9), (A1.16) and (A1.17), it follows that:

c | _
arag W11 o
ds ds - pfS-2pf, +2, +A°(pfL.- t.)
C | C |
(a119) I == Plw- 20, +2L,+ A (pfiss - tu) g (QE.D.)

ds - pfS - 2pf., +2t,+A(pf,, - t.)

A2. Proof of proposition 2

| C L
To show: dl<0, dP >0 and L
ds ds ds

>0, if s'=asand 0<a <1. With perfect

competition and no transaction costs,* (A1.5) and (A1.6) must be satisfied, as well as:
(A2.1) pf, =r-as

Tota differentiating (A1.5), (A1.6) and (A2.1) yields (A1.8) and (A1.9) aswell as:
(A2.2) pf,dA' =dr - ads

Combining (A1.8), (A1.9) and (A2.2) it follows that:

dA 1l-a
A2.3 = <0
( ) ds  pfo+pf,,

The denominator is negative with fS <0 and f,, <O, implying a decline of IF land

use. The effect of unequal subsidies on land rent is:



| C
A2.4) 9= Pl *aply and 0< I <1
ds  pf+pf., ds

Using these results it follows that:

d0' - Apf,(-a)
ds  pfS+pf.

(A2.5) <0
dO°  A°pfS(1- a)>

(A2.6) =— l
ds Pf i + PF 4

dO' _ A'(pf., +apfs)

A2.7
( ) ds pf & + pf

Landowners and CF gain while IF loose with unequal subsidies. (Q.E.D.)

A3. Proof of proposition 4

The proof is similar to the proof of proposition 1. When new entrants are eligible for SFP,
the IF and CF marginal conditions with transaction costs and imperfect competition are
given by equations (11) and (10) respectively, equivalent to equatiors (A1.13) and
(A1.14). Thus the effect with new entrants eligible for SFP payments is equivalent to the

effect of area payments. (Proof for perfect competition is analogous.)

A4. Proof of proposition 5
. . . d QT/AT T _ ¢l | C/ ACHy
Part a: Step 1: To show: o <0,whereQ =f (A)+f~(A") istota output,

.
and AT island productivity. Hence, using (A1.9), we need to show:



(A4D) d(Q;t/AT)= (fAlATf/S)d;‘I 0

With transaction costs (assuming fixed per unit t), perfect competition, and without
subsidies condition (A1.6) must be satisfied, as well as:

(A42) pf, =r+t and pf. =r.

Total differentiating equations (A1.6) and (A4.2) yields (A1.9), aswell as.

(A4.3) pf,dA - dr=dt and pf dA° - dr =0.

|

Using (A1.9) and (A4.3) it follows that =

<0. Equations (A4.2) imply

that in equilibrium (at point Ay infigure5) f. > f° with t>0 (with t,>0 in figure 5).

' T /AT
Hence f, - f< >0. With Ol%<O ad f, - >0, itfollows that %<O.

dQ/A") _dQ"/A")

Step 22 To show: o | = o . (A4.1) implies that this will be the case
s=0 s>0
A A
if ddt _A and (f)\ - fACL:o :(f,l - fAC)Lo' From proposition 1 it follows that
s=0 s>0

|
subsidies do not change land allocation. Hence d%{ :d% . At the initial
s=0

s>0

equilibrium (A" in figure 5), the marginal land productivity of |F and CF are not affected

by s: (f)\ fACLO:(fA'- fACLo' Combining these results, it follows that

= % <0. (Q.E.D. of part a)

dQT/A")

dt

s=0 s>0



Part b: Assume s= e > 0. Since the SFP effects are not continuous, we analyze part b

*

with discrete changes in t. From (A4.2) and (A4.3) it follows that for al A' < AT — A

(where A" is the CF equilibrium land renting with t = 0) it holds (a) that f, > f°, (b) that

| T T |
%<O,whichimpliestha¢ DQD{A <0, and (c) that —

DA DA o
< , which implies
[1 S Dt e

T T T T
that D(QD{A )I < D(QD{A )| . (Thisis bounded by [Dt| =t.) What is then left to show

e

is: DA'|S > DA'|e for [Dt| =t.

Casel: e>|Dtl=t

In equilibrium (at Ag in figure 5 for DA' >0 the marginal land revenue for the IF
remains smaller than the marginal land revenue of the CF: pf, - t < pf7 +e (since IF do
not get SFP for DA' because it is above the eligible area). Proposition 3 implies that the
difference is equa to e: (pf,i - t)- (pfAc+e):e. The reverse holds for DA' < O
pf , - t+e> pf S, where (pfA{-t+e)- pf * =e. Becawse e > |Dt| this implies that

A !

pf, - (t- |Dt])< pfS+e. Hence, there will be no change in land allocation:

DA

> DA | =0
s e>|Dt|

Case2: e<|Dt|=t

The SFP(e) equilibrium is determined by conditions (Al1.6), and
by pf , =r +(t- |Dt]) ad pf; =r- e. The area payments equilibrium is determined by

conditions (A1.5), (A1.6) and by pf, =r+(t- |DX[)- s. Comparing these conditions



implies that for each [Dt] = t it must be that in equilibrium f,| <f,\| , and hence that

DA | >DA'| . (QED.of path)

e<|y|

Part c: Thisfollows directly from the combination of part a and proposition 4. (Q.E.D.)



Footnotes
! The proof with transaction costs and imperfect competition is in Ciaian and Swinnen

(2005).
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