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Al. Proof of Proposition 1

To show: dr >1 with o, >0.
ds

We show the case when farms remain credit constrained with the subsidy.'

With area payments the farm credit constraint is given by kK <S=a,W +a s4. In

equilibrium the following conditions must be satisfied:>

a,s

(ALL)  pf, +pfe p —r+(l-a,)s=0

(A1.2) A=A".
Totally differentiating (A1.1) and (A1.2) yields:
(A1.3) MdA+ Rds —dr =0

(Al4)  dA=0

where
a, A" a,s a,
(A1.5) R= Pfax + Pfxk +pf +(l_as)21
k k k
2 o
a.s a.s a’s
(A1.6) Mz[pfAA+pfA€<TS+prATS+prK;€—2]<O-
Solving for dr yields:
ds
dr a A" a,s a,
(A1.7) — = Pfax + Pfx —— |+ Df +(l_as)21‘
ds k k k



. . . Lo A
With constant returns to scale in the production function it follows that I Jax =Sk »

T T

A A
which implies that ask ( Pfax — Pk a;{ i{ j >0.? From the first order condition with

credit constraint binding ( pf,, — k(l + /1) =0) it follows that pf, % >1. Hence:

1. if o, =0 then £=1
ds

2. if o, >0 then ﬁ>1.
ds

Q.E.D.

A2. Proof of Proposition 2

dll

To show: —<0 with o, >0.
ds

We show the case when farm remains credit constrained with the subsidy.*

Farm profits are: [[ = pf(4,K) - (r - s)A — kK . It follows that:

dT1l a A" a,s
(A2.1) —=-4" ‘k (pfAK + Pf g 2 jSO.
. a.s .. : dll .
With pf,, + prKTS>O (see proposition 1) it follows that d_<0 if a,>0.1If
s

a, =0 then ﬂ=0.
ds

Q.E.D.



A3. Proof of Proposition 3

To show: Z—U >0 with o, >0.
s

We show the case when farm remains credit constrained with the subsidy.’
Total welfare (U) is the sum of farm profits (IT ), landowners total rents (IT* =r4"),
and minus taxpayers costs s4’, i.e. U=I1+I1" —s4". The effect of subsidies on

welfare is then:

L
(A3.1) d_U=E+dH -A".
ds ds ds
. . t dr .
Using (A2.1), (A1.7) and the effect of subsidies on landowners’ rent: 7 =A4" 7 it
s s

follows that:

aau . . a. a A"
A3.2 —=4 LA =2 —k)>0.
(A3.2) ” 20 . a, . (pr )

Welfare increases with «, > 0, otherwise if o, =0, cil—U =0.
s

Ad. Proof of Proposition 4

We analyze the general case when both farms are and remain credit constrained (and
a' =a?>0)°

dIT' dI1?
<0 and 1
ds ds

<0 or > 0 if farm 2 is more credit constrained than

To show:

farm 1, (and vice versa).

Profit of farm i is [1' = pf'(4",K')—(r —s)4’ — kK" . Then it follows that:



dIT’ ald

dr
A4.1 —=
(A4.1) s

p (pf,é—k)—Aig+A‘.

With area payments, farm i’s credit constraint is as follows:
(A4.2) KK'<S'W+alsA'.

In equilibrium the following condition must be satisfied:

ais—r+(l—a5’:)9=0 and ZzzAi =A4".

(A43)  pfy+pfy k
i=1

Totally differentiating (A4.3) yields:

2
(A44)  M'dA'+R'ds—dr=0 and ) dA' =0

i=1
where

i a;Ai i i a;S
(A4.5) R =—(pfAK+prK

k

P J+pf,§%;+(l—as")21

; i iz 2
i i i &S i OGS i @S
(Ad6) M =[pfAA P P P J<0-

Using (A4.4) it follows that:

1 2 2 1
(A4 T RM ARM
ds M +M

A necessary condition for maximum profit is that TT’,, <0, implying that M’ < 0. With

credit constraints it holds that pfy —k >0 and that TT', = pfi. + pfix % >0’

implying that R’ > 1, hence % >1.



The more farm i is credit constrained the less fertilizers it can use, implying (a)

a's

S

that the higher is the increase in land marginal productivity, pfi. + pfix when

adding additional fertilizers, and (b) the higher is the difference between fertilizer
marginal value product and fertilizer price, pf, —k . Hence, for a given a! >0, R' is
higher the more farm i is credit constrained.

Then it follows that for a! =« : if R > R' (if farm 2 is more credit constrained

dIl’ dIl?
than farm 1) then <0, <0 or >0.
ds ds

Q.E.D.

AS. Proof of Proposition 5

To show:

a. £>1 with (o, >0, a, >0)
ds

b. a;,—H<O >0 with (a;, >0,a, >0).
s

We show the case when farm remains credit constrained with the subsidy.8
Case a:
If farm credit is based on gross profitability and subsidies, in equilibrium conditions

(A1.2) must be satisfied, as well as:

=G
as+a,rw

. —r+(l—as)s—a770776=0.

(AS.1) pf,+ pfx



Totally differentiating (A1.2) and (A5.1) and solving for % yields:
s

A 1
+0f i ;—i—pr k_lJ(l_aW)as

: —G 1
( 1% )
~ > 22000 7 I

+1

A
1+aW|:pfAK ;+prK

(ass +a, T

G
where ( Pfx + Pf ek p )J > 0, the intuition is the same as shown in the proof

of proposition 1 in Appendix Al.

In order to have a stable equilibrium situation, it must be the case that:

T

A +a,7%)4A"
(A5.3)0<1+aw{pfAK—+prK (.5 +a,7¢) —1}1.

k k*

a,s+ aWJTG)] A"
w

[pfAK + Pfxk (

This implies that with ¢« <1, - (k G)kT <1’
A as+aoa,r A
It ay| pfux —+ Pl V;/ -1
k k
794" r . . d.
Pf ex (a-"s Ty )A + pf ik 4, f 1y positive, hence LY
k* k k ds

The impact of subsidies on gross profit and on total credit:

—G T
oas+o,T oA
_|:pr1<( " )+pfAK:|

dr° k k
(A5.4) e VG (a T EG)AT <0
s
Itay, | pfx —— +Dfax VZ -1
k k
T —
(853) %= ATaSA : (o(zxwia 74" >0
S T
1+aW|:pfAKk+prK . kpg _1}



Gross profits decline, and with ¢, <1 overall credit increases with subsidies.

If farm credit is based on own land assets and subsidies, in equilibrium condition (A1.2)

must be satisfied, as well as:
(A5.6) pf,+pfx %—r+(l—as)s =0.

Totally differentiating (A1.2) and (A5.6) and solving for %yields:
s

as)a A a
+ —— |+ “+l-a
ﬂ_(pfAK Pf kx 2 ] 2 2% p ( s)>1
AT s~ 1= pf a,sayA, OR f ay A, OR
Pl =g TP gy
In order to have stable equilibrium, 0< pf,, oy 4, 6_R+ Pf v assaW—Aaa—R<1.
k or k k or

( Pk + Pf %) > (), the intuition is the same as shown in the proof of proposition 1

in Appendix Al. This implies that land rent increases by more than the size of the
subsidy.
Case b:

If farms credit is based on gross profitability and subsidies, total differentiating profits

(IT= pf (A4, K) —(r — 5)4— kK ) yields:

dll a, A" dr© a A" dr
AS5.8) — = v a, AT + = 41— )AT |—AT =
( ) s |:pr A w } ds |:pr A ( s) ds

where



a dr
¢ | P +(1—as)}
(A5.9) drw :[ k ds '
ds oy,
(l_pr k j

From equations (A5.2), (A5.8) and (A5.9) it follows that:

T

4 (pfAK +0f

(ass+aW7?G)

a. 2
AT2 w k k —G
(A5.10) dIl__a A" | I (s + 0, 7°) 0
ds k A" (ass+aW776)AT k
1+aw pfAK 7+prK ) -1
k k
as+a,z’ A"
[pfAK + prK (kW)]aW 7
With ( ) <1 and with
A" as+a,z’)A"
1+aW|:pfAKk+prK - kpz _1j|

as+a,z°
[pfAK —pfAK(S#W)]ZO, dH<O-

ds

If farm credit is based on agricultural land assets and subsidies total farm income is

[1=pf(4,K)- (r - s)A — kK +rA, . Then from equations (AS5.7) it follows that:

OR 1 a, o A o, A, OR a,s
ayd, —| pfx ~—1| pfx +(1_as) - +A4e Pf kk +0f ik
or k k ny dr

(A5.11) 4l _ k k__or k L
ds 1= pf aSSZZWAO %_pfAK aWkAO % s
or 20.
Q.E.D.



Footnotes
" The case when area subsidies remove the full credit constraint can be analogously derived.

* To simplify the derivations we assume one representative farm. This assumption does not affect the

results.

* If the initial value of a S is zero or not large, then with decreasing return to scale it also holds that

a, A" a,s
bk (pf/u( +pfkk7j20-

* The case when area subsidies remove all credit constraints can be analogously derived.

> The case when area subsidies remove all credit constraints can be analogously derived.

% The case when area subsidies remove all credit constraints can be analogously derived.

7 The intuition is the same as shown in the proof of proposition 1 in Appendix Al.

¥ The case when area subsidies remove the full credit constraint can be analogously derived. To simplify

the derivations we assume one representative farm. This assumption does not affect the results.
’ We consider the case when oy, <1.If this is not the case then this would imply that farm is not credit

constrained. Banks would be willing to give sufficient credit to farms.
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