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Abstract— Many conservation programs offer financial
compensation to farmers in exchange for socially deed
services, such as soil conservation or biodiversitgrotection.
Realization of the conservation objective at minimm cost
requires payments to just cover the extra costs incred by
each individual (type of) farmer. In the presence D
information asymmetries regarding costs, incentiveampatible
contracts can be designed to mitigate excess compation, but
these typically only provide partial improvement beause of
several distortions. We argue that these distortion are
inevitable only if all conservation costs are varible in nature.
If there are fixed costs too, we find that the ledascost solution
can be incentive compatible. We identify the exaatonditions
under which these maximum savings can be obtainednd
conclude that, given the relevance of fixed costsni
conservation  services  provision, incentive—compatie
contracts deserve a second look.

Keywords— Asymmetric information, environmental
benefits, , mechanism design.
1. INTRODUCTION
Over the past decade, increasingly moré&

conservation programs have been set up that offé
financial compensation to farmers in exchange fier t
provision of socially desired services, which the

The problem is that in many instances (i) some
landowners can provide conservation services aglow
costs than others, and (ii) landowners have better
information about these costs than the donor (cf.
Ferraro, 2005). That means that low-cost landowners
have an incentive to overstate the costs of progidi
specific levels of conservation activity in order t
secure more generous compensation payments.
Overgenerous payments are typically costly to the
donor either because the available funds are lth{ite
case of a fixed conservation budget) or because the
are non-zero costs to raising funds (cf for example
Smith and Tomasi, 1999). Hence, the donor has a
stake in separating the low- from the high-cost
landowners.

To ensure incentive-compatibility, contracts are
such that compensation payments to the low-cost
farmers are still larger than actual costs incurfiad
other words, they still receive informational rents
while the conservation level required from the high
ost farmers is below the complete information
plution's optimal level. Because of this doublstco
the net benefits of designing incentive-compatible

y:ontracts are likely to be low, and attention seémns

would not have provided otherwise. Such activitied'ave shifted towards alternative instruments, sash

include, among others, implementing measures
conserve soils or to protect biodiversity. These sd-ontracts (cf. Latacz
bee

called green payment programs have

r example procurement auctions for conservation
--Lohmann, 2004; Ferraro, 2005
hatacz—Lohmann and Schilizzi, 2006) .

The double cost of incentive-compatible contracts

implemented in developed and developing countries

alike (see for example OECD, 1997: Ferraro, 2001inaterializes becau;e of' one key characteristic.h.ef t
and usually take the form of contracts between th&iodels developed in this literature, and that mrth
donor (or regulator) and individual landowners. 3ée fOCUS On variable conservation costs. Typicallyerdg
contracts specify the type and level of conservatio®® @ssumed to differ with respect to a certain
activities the landowner is required to undertake ocharacteristic, and this characteristic is assured
her land, as well as the amount of money she reseivafect the marginal benefits (or costs) of the fe

in compensation. Participation is in most instancePut- This paper contributes to this literature rinyt
voluntary, and hence the amount of money offere@Y taking

into account heterogeneity regarding
should at least cover the extra costs incurred. variable conservation costs but also with respect t
fixed costs. While these fixed compliance costs lman

substantial in practice, they have been largelpiigd
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by researchers and policy makers alike (cf. Eurnopeasolution under asymmetric information, our approach
Commission, 2005: 22). Fixed costs can be the costsadmittedly simplified in several other respeéisst,
of setting up management plans, but they can ale® t we abstract from the moral hazard problem that is
the form of up-front investments without whichinherently present in real world situations -that
conservation is not feasible. Using the example ofomplying with the required conservation levels is
biodiversity conservation, such investments mayard to detect (but see amongst others Ozanne, et al
include planting trees, digging ponds, or building2001; White, 2002). Second, we assume that therdono
hedgerows, to create a minimum amount of habitat fdwas perfect information about the (economic)
species to survive or to establish themselves. characteristics of the various farmer types busduz
We find that when taking into account both fixedknow which farmer is of what type. We therefore
and variable conservation costs, incentive-comfgatibfocus on an asymmetry in status information butimot
contracts can achieve maximum efficiency after allinformation collection ability (cf. Goeschl and Lin
that is, the double cost of separation does nd@&004). Third, we assume that the donor just kndwes t
necessarily arise. We develop a model with two &rm distribution of types, but does not have any farmer
types differing in both variable and fixed costdiere  specific information on the basis of which she doul
the objective of the donor is to achieve a certailassign prior believes regarding the farmer's typé (
aggregate conservation objective at minimum cost see Moxey et al., 1999). Fourth, our model is gtelh
We find that separating contracts always result ieven under asymmetric information, the amount of
lower subsidies than uniform contracts, and thatonservation effort is always higher in case of a
maximum efficiency can be achieved especially foconservation scheme than in its absence because we
intermediately high conservation targets. Our polic assume that the privately optimal level of consgowa
conclusion is therefore contrary to the one drawn beffort is zero (but see Motte et al., 2004; Di Gora
Ferraro (2005). Even though the information2006).
requirements may be quite substantial, the benefits The setup of this paper is as follows. We present
implementing separating policies may be sufficientl the model in section 2, and provide the solutioth®
large to warrant implementation. complete information problem in section 3. In g@cti
In addition to showing that the complete4 we analyze whether the least-cost incentive-
information solution can be incentive compatiblada compatible contract under asymmetric information is
under what circumstances), this paper offers twoemo uniform or separating. In section 5, we characteriz
contributions to the extant literature, one arisinghe optimal policy under asymmetric information and
because of the existence of fixed costs, and one particular, we show the circumstances under whic
because of the fixed conservation objective. Raéggrd the complete information solution is incentive
the role of fixed costs, we show that in those sdse compatible. We draw conclusions in section 6. The
which the complete information’'s optimal solutian i details of the optimization problem under asymngetri
not incentive-compatible in the presence ofnformation can be found in the appendix.
asymmetric information, informational rents acctae
the type with lowest total costs, and hence not
necessarily to the type with the lowest variabletgo
And if the aggregate conservation objective is dixe . THE MODEL
both farmer types' management requirements are
distorted when the complete information solution The objective of the donor is to induce a group of
cannot be implemented: low (high)-variable-cos!‘afmers to undertake a certain amount of bioditersi

farmers are required to exert larger (|ower)_conserv_ation effort. There are two types of farmers
conservation efforts than under the completéndexedi=1,2, wheren>0 denotes the total number of

information contract. farmers of typel Conservation effort of a farmer of

Since the objective of this paper is to analyze thtypei is denoted by. The minimum aggregate level
effect of fixed costs on the feasibility of the $eaost
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of conservation effort required iB > O. Therefore, B
9 b . 5% — max {Cy (%), Cs (%)) 3)

Esz;nib" mr -
To provide positive levels of conservation Th_e _donor may also c_)ffer_ a menu of policies
consisting of specific combinations $&andb targeted

services (i.e.J >0), the farmer needs to incur both ¢ the diff Cf ¢ | fwo f
fixed and variable costs. These two types of casts at the ditterent farmer types. in case of two farme
types, a separating policy would thus consist af tw

denoted by and ¢b), respectively, and hence total binati ¢ bsidi d
private conservation costs arglf) =F; +c;(b). Here, combinations SO Subsi olles s an r?ﬁnagkement
Fi > 0, andc(b) is assumed to be increasing and&auirements, % . h) and &, b). € Key

convex inb with 6(0) =c';(0) =0. Also, we arbitrarily guestion is whether such a separating schemetesr bet

assume that »(b) > c(b) andc » (b) > ¢ 1(b) for all b than a uniform contract, v_vith regard to achieving a
> 0, so that type 1 farmers are always the lowdiVen aggregate conservation effort at lower agapesg
variable-cost providers of conservation services. subsidies.

Participation is voluntary, which means that
farmers of typei need to receive compensation

payments (or subsidieS) that are at least as large as . COMPLETE INEORMATION

the amount of conservation costs incurred for the

effort prescribed § > G(ly)). Subsidies are costly in Let us first determine the menu of subsidies and
the sense that money spent on the current project management requiremeng&¥, b° and §&°, k).
cannot be spent elsewhere. Therefore, the objeofive which yields the complete information solution to
the donor is to achieve total conservation effBrtat problem (1). The Lagrang2ian is the following:

minimum budget. ] : _
. . L=n15 +nySs+ p|B — by —nobe| + A Fi 4 (b)) =S,
If the donor has perfect information about (B = by = nabs] 2

each particular farmer, the problem is to findmenu  \wherey > 0,4 > 0 are the Kuhn-Tucker multipliers
{(S1,by), (S ,b2)} which satisfies the following: associated with the conservation objective and the
participation constraints, respectively. The fiostier

in §=n,5 + 125, le "
TR 2 =L o (1a) conditions ar&

st. B <mnby + nobs, (1h)
Aic; (b)) + pn; = G; (4a)

Fi+cq (bl)_sl <0,:i= 1,2 (l[')
, - . = A =0; (4Db)

However, in case of asymmetric information, the ) .

donor has to take into account the incentive #[B—mnibi—nabo] =0; B—nibi —naby <0; (4c)
compatibility constraints. This means that the menu [z ¢ (b;) — S| =0; F + e (b) — S; < 0. (4d)

offered has to be such that each farmer actuadlfeps
the particular policy targeted at its type. Thatthe
donor needs to ensure that:

Wherei = 1,2. From (4b)_, we obtaiih = n, > 0.
This impliesF; + ci(b%) - S° = 0 (see (4d)) and =
c'1(b%) = c'x(b%) (see 4a)). In words, the required

ci (b)) —S: < e (b;) — 55, (2) conservation efforts are such that marginal costs a

i ; I, and subsidies are paid to exactly cover
wherei=1,2 and #]. equa , . ,
The donor can design a uniform policy, that iSconservatlon costs. Sincé(b) > ¢’y(b) for all b > 0,

a single combination df andS that is offered to all we t_rivially have by > b°%. 'I_'hus, the effort level
farmers. Such a uniform policySY(, b, is trivially required from type 1 farmers is larger than thalyp®

incentive compatible and that means that one of th% farmers. However, there is no trivial ranking wit
participation constraints will not be binding. Sénihe

donor wants to achieveE, the uniform policy is
straightforward:

1. Our assumptions ensure that these are necesshsutitient
conditions for an optimum.
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respect to the required subsidy levels becauséeof tillustrated in Figure 1 for type 1 farmers, where

. C C \2 e
presence of fixed costs. Clearty(b™) > c(b7)". k', >k ). Or, put differently, for a given isocost

function, all policy combinations located to theudo
east (north-west) of this function result in lower

Iv. ASYMMETRIC INFORMATION: (higher) net total costs.
UNIFORM VERSUS SEPARATING
POLICIES b

Let us now turn to the case where information it
asymmetric. Each individual farmer knows her type
the donor only knows the characteristics of the twi
types € andci(b), i = 1,2) and the total humber of
farmers ; andn,) but does not know which farmer is
of what type. Before characterizing the exact optim
policy (in the next section), we first establisheiliner
the optimal solution under asymmetric informatisn i
separating, or uniform. Here, the donor needs ke ta
into account the incentive compatibility constraint

given in (2) , and the problem is to find the ment ' 3
{(S1b) , (S,b2)} which satisfies the following: Fig. 1 : A subsidy-saving deviation from the leasst
min S = nyS) + naSa, (5a) uniform policy
s.t. B < nyby + nobs, (5b) . . .. .
o ) Figure 1 allows us to show the intuition behind the
Fitelb)=5<0,i=12 (5¢) result that under asymmetric information the lestt
o (b)) — S: < e (b)) — Sy, 4,5 =1,2,i # j. (5d) uniform policy (3) is never optimal. Consides’ g")

Isocost functions are a useful tool to evaluat@s depicted in Figure 1. We can have eitker O (if
farmer preferences when comparing multiple polic u wo . X =0 0 u
combin;tions. These functionspreprgesent tFr)1e Eets )(t): (0 > Co(b), |mplﬂng kp <0) ork; =0 (if Cy(b)
policy combinations(S,b) for which farmer typei's < Ca(b"), implying k; <0). We now prove that the
total (net) costs are constant and equ#l td~; + ci(b)  total amount of subsidies can always be decreased (
@| _ 1 compared to the uniform case) by designing a ménu o
- S . Since 951k cl(b) isocost functions are Policy combinations. We do this by showing that the
upward_sloping and Concave(iﬁ1b)space; see Figure aggregate amount of subsidies offered falls if the
1. Because'y(b) > c'(b), the isocost function of a donor sets the policy combination targeted at type
type 1 farmer is strictly steeper in any policyfarmers on thek, =k line to the north-east o§(,b") ,

combination (S,b) than that of a type 2 farmer; ang the combination targeted at type 2 farmershen t

db db —
20> 2 _ R i u
ds };;1 ds }kg' Finally, costs decrease whenever thd<z =Kz line to the south-west oB(b"). Such a set of

required effort level is lower and the subsidyaigger, combinations is both incentive-compatible and
and hence isocost functions located to the south-edlecreases the total amount of subsidies paid.

are preferred to those located to the north-westiga The analysis is as follows. First note that
decreasingb, implies increasingdy; as the aggregate
2 conservation objectiveB always needs to be met.
This can be seen as follows. The first order condition is that (=) ¢} (b5) = i 1ati i i
5 (b5). and hence db$/db§ = ¢4 /cff > 1. N;\'\' for any le\tel of bgt[\'\‘ithﬂco1'|‘e:;)onl(l.ing TOta”y dlfferentlatlng the Conservatlon ConStralnt
55), we have d(ey (55 (b5)) — o2 (b5))/dbg = c} (5) db /dbg — c (b) = pldbs /dbs —1] > yieldsdby/db, = - (n,/ny). Next, givendb we can infer

0. Straightforward integration yields ¢; (b5) — c2 (b5) > 0 for all b5 > 0.
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the required increase in subsidigs) such that the c¢’;(b)for allb > 0, we havec,(b%,) —ci(b%) < cy(b%) —
farmer's total net costs remain unchanged; thislequ c;(b%)>.
0S (b")/db=c (b"). Now the aggregate amount of ~ The reason why the two fixed costs appear in
. the incentive compatibility constraint is that thei
subsidies requirec(S) varies with b, as follows: levels affect the amount of subsidies provided.sThi
~  851(8%) db 85a(b%) result is clear when analyzing the two inequaliires
dS/dby = =gy = G T N2, = (6 separately. The first inequality can be rewnitses
na(cy(b*) —ci(6*)) >0, Therefore, starting from Ca(b%) + F2 <Fi+ cy(b%), and hence & F; + cy(b) -
(S",b“), margina”y decreasingb (and Concomitanﬂy S:z. In words, this inequality is about the incentifes
increasingb;) reduces the total amount of subsidiedype |1 fa_rn;ers to miSflli‘p_fese_fllth their type under the
. : . _1. complete information solution. Their net costs zes0
Pa'd' F'r,‘a”?" when moving a'°”9 the twh =k if they choose the policy combination aimed at rthei
lines as indicated, each farmer strictly prefessnbw  tynhe “and this is incentive compatible if their ests
policy combination targeted at her type. ~are positive if they misrepresent themselves. Sene
' Hence, the uniform policy is never Op“malithoughcl(bcg) < ¢y(b%), type 1 farmers may still prefer
independent of the number of farmers being of /pe the policy targeted at their type &, is sufficiently
or type 2 (; andny), it is always cheaper to induce thegmall compared t&;, and this is the case F, is
low-cost (high-cost) far_mers to undertake S”ghtlysufﬁcienﬂy small compared td;. And a similar
more (less) conservation effort. Also note thagnajysis applies to the second inequality, whiah &
incentive compatible policies are then characterizg  ewritten agy(b%) + F1< c(b%) + Fp so that O< F, +
higher (lower) effort levels and subsidies intendied c(b%) - S Type 2 farmers have an incentive to
the low (high) variable cost type. Note that thésult  chppse the combination aimed at their type because
is independent of the level of the fixed costs. (%) < cx(b%), but they will only do so i (%) is
sufficiently low (high), which is the case i, (F;) is
sufficiently small (large)

This can also be shown graphically. Let us
v. THE OPTIMAL POLICY UNDER first consider the case whelfg > F; > 0 so thatCy(b)

ASYMMETRIC INFORMATION > Cy(b) for all b>0, as represented in Figure 2. Here,
thek, = 0 line is strictly located to the north-west of
Let us now address the question whether thghe k, = 0 line. Therefore, type 1 farmers prefer the
complete information solution (4a)-(4d) can becontract intended for type 2 farmers. Foe 0, the
incentive compatible in the presence of fixed costsminimum amount of subsidies required when farmers
The complete information solution is incentiveare forced to invest i§ = F;, andF, > F, implies that
compatible if and only if (5¢) holds with stricteality  the horizontal intercept of the = 0 is (weakly) to the

fori=1,2, and (5d) is met for,j) = (1,2) andi{j) = |eft of that of thek, = O line. Next, because
(2,1). Combining these four equations, we find that 4

db db L
complete information solution is incentive-complib -5 ki ~ ds}kz for all b>0, thek; = 0 line is located
if and only if strictly to the north of th&, = 0 line. Therefore, in this

ea (bS) — ¢y () < Fy — Fy < ¢y (bS) — ¢4 (ﬁirﬁzieﬁg\rﬁep gjrenplgl‘%rlrgatlon solution (4a)-(4d) is

A necessary condition for (6) to hold is tiat> F» '
> 0. The reason is thaty(b) > c(b) for all b>0, and
hencec,(b) - g(b) > 0. That means that whdf, > F;
> 0, the first inequality in condition (6) never holds

caseF, > F, >0, the condition is met for at least some3
values OfFj_ and F2: becausd)cl > bC2 and C’z(b) > Note that together with ¢ (b) > c4(b) for all b > 0, the cases F» > F; and

Fy > F5 exhaust all possible combinations of levels of fixed costs being high or low,

and the levels of variable costs being high or low.

4 Note that this case includes F1 = F2=0; the thesst is never
incentive compatible if there are only variable @envation costs.
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b k=0  =c by (see the solution of (4)) needs to be modified
by addingdR/dh to the LHS, which yields:
! (LS N1y s ! oL ! oL o
-k, <0 cy (b1) — n_; [c5 (b3) — ¢} (b3)] = c5 (B3) , (8

and this is identical to (7a). Thus, the net maabin
cost of type 1 farmers are larger than those oé ®¥p
farmers:c1(b%) > ¢ ,(b%). Thereforep®, > b°, andb%,
< b% and, consequenthyd; > S andS, < S%,. Since

there is a fixed aggregate conservation objecﬁv,e,
both individual effort levels are adjusted to dstithe

optimality condition and the constraift.
Now, let us consider the case wheie> F, =

.-"';(SU, bY)

Fl. F _ . S 0, so that the total costs incurred by type 2 famae
Fig. 2 : Incentive compatibility of the complete not always larger than those incurred by type 1
information contracts if > F, > 0 farmers. This case implies tht = 0 andk, = O

The optimal policy whenF, > F, > 0 is Intersect at one particular level bf labelled b in
characterized by the following conditions (for arfal ~ Figure 3. We know from the previous section that th

proof see the appendix): optimal solution is always a separating policy, arel
nu e (85) — & (6)] = na [ (65) — ¢ (8)] (7a) ~ show that in this case the complete information's
_ optimal (separating) policy may even be incentive
B = by + ngby, (Th)  compatible. Here, the outcome depends on the velati
S5 = Fy+op(B), (7c)  Vvalues of the fixed costs incurred, the aggregate

conservation objective and on the variable cost

o (b]) — 8§ — e (b3) + 55 = 0. (7d)  functions.
In this case, type 1 farmers have an incentive t, k=0

misrepresent their type under the complet:

information solution, but type 2 farmers do not.

Therefore, the farmers of the latter type receive

subsidy that just covers their conservation cost3, ( k=0

whereas the former type receives an informatiosad r

so that their incentive compatibility constraint is

binding (7d). Therefore, the optimal policy is thaé

subsidy intended for type 1 farmers;{Smore than

covers their private costs of exerting the effenel

b.°, and the informational rent equds = S - F; -

ci(b;)) > 0. The question is then what levels of

conservation effort should be imposed on the tw i

farmer types. Substituting (7c) into (7d), addingla F, F S

subtractingF; and rewriting yield$R, = c,(b,) — ci(by) Fig. 3 : Incentive compatibility of the complete

+ F, - F; > 0. Changingb, affects R; and, using information contracts if > F, >0

dby/dby, = - (ny/ny) (because of (7b)), we hadéy/db,

= [c 5(b) - c1(by)](dbo/dby) = -(N/n)[C 2(by) - C1(1)] Suppose that the complete information

< 0. Increasing the amount of conservation efforfg)| tion is such that eithéf, < b% < b, or b <bt, <
required from type 1 farmers increases theife That means that in either case, one of the two
conservation costs and thus lowers the informakionggjicy combination is located on the dotted part of
rent they receive. Therefore, the "golden rul&€ €b,)  gijther of the two isocost functions in Figure 3¢ ahe
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complete information's optimal policy is not indeet necessary condition is that the farmer type with lo
marginal conservation costs has larger fixed casts,

compatible. b < b°, < b%, the situation is analogous E >F F tain level of t ti
to the one depicted in Figure 2 and hence here 1ype_? > FOr a ceriain level ot aggregate conservation,

farmers strictly prefer the contract intended fgget 2 B, the differencem; — F, > 0 must lie between two

. . . bounds, as shown in (6).
farmers. In fact, conditiob <b®, < b% is equivalent to (6)

Fi1 — F < cy(b%)- ci(b%), which violates (6). In that Marginal /C,2
case, the optimal separating policy is again gilgn Cost _
the conditions (7a)-(7d), that is an informationaht

must be given to type 1 farmers.

If, however, b% < b% < b, type 2 farmers
strictly prefer the contract intended for type fnfars.

Here, conditiorb®, < b®; < bis equivalent td-; — F, >
cx(b%) - ¢(b%). The optimal policy is then again a
separating contract, characterized now by th
following conditions:

n [y (b7) — ¢ (b7)] = nu [cf (b7) — ¢4 (B3)] (9a)

B = nb] 4 nabl, (9b)

. . 0 b,¢ by b, b, b
Si=Fite(b), (9c) Fig. 4 : The range of differences infixed costs (ABC
g (b3) — S5 —ea (B5) + 55 = 0. (9d) and A’'B'C’D’) for which the complete information
The interpretation is analogous to that of equation contracts are incentive compatible
(7a)-(7d). Type 1 farmers have no incentive to ] ] ]
misrepresent their type when facing the complete Consider Figure 4, where we depict the

information's optimal policy menu, but type 2 farme COMplete information solutiorbf, b%), such that; =
do. Therefore, type 1 farmers are just compendated ¢, = x and B = z,niblc. Note that the left-hand side
their extra costs (9c), but type 2 farmers receine '
informational rent such that their incentive
compatibility constraint (9d) is binding. From (9b)
(9d) we can derive (9a) in exactly the same fash®n
we obtained (7a) from (7b)-(7d). In this case, lg®a _ _ — _
required level of conservation efforB, increasing

haVGbsl > bcl, bsz < bcz, §1 > §1 and§2 > S:z. ) PHIST d )
S the corresponding individual effort levels tof {, b°,)

If, however,b% < b < b, (with at least one of | Graphically, it is easy to see that both the- laftd
the two inequalities being strict), the completeight-hand side bounds of (6) increase, but that th
information solution is incentive-compatible, sincejncrease of the right-hand side bound is larger (as
_conditio_n _(6) holds. For. type 2 farmers the diffete db’./diF, > 1)°. This analysis shows that, on the one
in subsidies §; - S7) is always smaller than the hang, the interval for the ‘allowable' difference i
increase in variable costs they incur when rept@sen fixed costs (i.e., the range of differences in dixasts
themselves as type 1 farmers; for type 1 farmees thnat result in the complete information's optimaligy

change in subsidies is always larger than the bi@ria peing incentive compatible) increases if aggregate
cost savings they obtain because of having to teest

strict management requirement§, (versush®;).
Next, we address the question how likely it is;

of (6) equals area OAB, while its right-hand side
equals OCD. IfF; - F; is larger than OAB but smaller
than OCD, the complete information solution is
incentive compatible. Now assume an increase in the

conservation efforB increases. On the other hand, a

that bc2 < b < bcl. Or, equ|va|ent|y’ hOW ||ke|y |S |t ’_\Iathematlcally\: theﬁband\\'idth for Fy — Fj is given byﬁZ; =[co (B5) — ¢ (B5)] —
[eo (BS) — ¢y (bS)]. If B increases by dB, then dby = dB/[ny(cf/c{) + ns] > 0,

that condition (6) holds in practice? As seen b&f@r and db, = (cf/c/)db, > db > 0. Hence, dZ/dB — & () —

& (99)(es/ef) — [e5 (b5) — ¢ (85)] > 0.

1
ey /e +na
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higher B also implies that the lower bound of the?

interval is increased, so that smaller differenages
fixed costs prevent the complete information soluti

from being incentive compatible. As a consequence,

when F; > F,, only intermediate levels of aggregate

conservation can be implemented without any
informational distortions. 6.
vi. CONCLUSIONS 7.

This paper revisits the conclusions of the literatu
on incentive-compatible contracts and finds thdtem
taking into account the presence of fixed consermat

costs, the double cost of separation (that is, thé

informational rents plus the distortions on indivadi

conservation efforts) do not necessarily occur. [&/hi

in the case of just variable costs the low-cosnéas

always obtain an informational rent whereas théahig
less strict
complefed.

are confronted with
requirements

cost farmers

management than under

9.

information, this is not necessarily the case when
11. Ozanne, A., T. Hogan and D. Colman (2001). "Moral

conservation entails fixed costs too. Then, if farsn

with lower variable conservation costs face higher

fixed costs (and vice versa), the complete infoiomat

solution can be incentive compatible. Given the,
relevance of fixed costs in conservation issues, we

conclude that incentive-compatible contracts shbeld

given a second chance as a policy measure to induce

conservation.
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APPENDIX
Creating marshland on agricultural land for birds

Creating marshland on agricultural land is one of
the nature management options (beheerspakket)
open for subsidies under the SAN program. This
option specifies that an area of grassland hasto b
inundated with 20 cm of water until 15 April (a
second option is 15 May which we will not include).

The costs of implementing this option consist of
two parts: (i) costs of pumping water into the
meadow (once a week) and (ii) opportunity costs of
foregone fodder that would have been provided by
the grassland. The costs depend on the physical
conditions (soil, climate) of the meadow. A low-
lying meadow that is already wet will need less
pumped water than a higher, dry meadow. We
assume here that low-lying meadows near streams
that a farmer will convert to a marshland are ugual
further away from the homestead than higher dry
meadows. Besides the variable cost component there
is a fixed cost component that consist of the
farmers’ time spent on driving to the meadow to
installing the pump, and again to dismantle the
pump. These are costs the farmer needs to make
irrespective of the extent of the area that is d¢pein
inundated. But the height of the costs does depend
on the location of the marshland — those further
away will take more time than those close to the
homestead.

In our example high fixed costs (low lying
meadow far away) are associated with low variable
costs (less water needed) and vice versa. Theiglata
based on the study by Tolkamp et al. (2006) in
which average costs for a farmer implementing the
marshland package on 1 ha were calculated.

We assume that the farmer creates a marshland of
1 ha. After this, the farmer pumps water every week
to keep the area inundated. We assume that a “high
cost” farmer represents the average farmer in the
study by Tolkamp et al. and needs 5 hours a week to
pump water on 1 ha. We assume that a “low cost”

farmer needs 4.5 hours a week to pump water on 1
ha, because the farmland is a low-lying wet area.
The opportunity costs for fodder are assumed to be
equal for both farmers. A low lying area, which is
further away, leads to higher fixed costs: it tattes
farmer 1 hour every week to drive to the meadow
and install the pump. A higher lying dry area, whic

is close by, takes the farmer less than half tina t

— we assumed 27 minutes (45% of an hour). The
costs of labour are based on minimum wages. Table
1 shows the data.

Table 1: variable and fixed costs of maintaining a
marshland

High

Units Costs Low costs

Variable
costs
Pumping
water

Hours a week Hours 5 4.6

Number  of
weeks to
April

Weeks 8 8

1.47
7.5
7.36
4.37

52.9

N

Pump euro/hour 58.8

S
N
<]

Use of tractor euro/hour 30
Litre/hour

Euro/l/hou

Use of fuel
Fuel costs
Subtotal

1748
533.6
0.05336

157.832
480.24

0.048024
Opportunity costs in
nutritional value of
fodder
Purchase of
grass
Yield in
kVEM
normal
average per
ha 7700

Total (1 ha)
Total (m2)

0.1 euro/kVEM

kVEM/ha 770Q 77
1303.6 1250.24

0.13036| 0.125024

Fixed costs

Manhours hour/week 1 0.4p

Costs of
labour

25.83  euro/hour

Labour costs 206.64 92.989
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We assume increasing marginal costs, which
indicates that it increasingly costs more to add an
additional unit of marshland. When farmland is
slightly concave, at first relatively less water is
needed, because the groundwater levels are high
(sometimes even above surface level). But at
increasing size of the area, relatively more water
will be needed to saturate the soil with water lunti
groundwater levels (figure 1). We have assumed a
conservative marginal cost (1.1), because land is
fairly flat in the Netherlands:

Ci(b) =Fi +ci(b). We assume that both farmers
face the same marginal cost.

/

Groundwater level

Fig. 1: increasing marginal costs of pumping water

The two types of farmers are:

Fixed
Variable costs costs
Farmer 1 0.13 207
Farmer 2 0.13 93

Figure 1 shows the amount of marshland (b1)
implemented by farmer 1 that will minimize
subsidies (S), which is 12,100 m2. This implied tha
farmer 2 will implement 7900 m2 (as bl + b2 =B =
2 ha). The total amount of subsidies associated wit
this solution is 6699 euro. This solution is inceat
compatible.

10

7400

7300

7200

7100

7000

6900

S (euro)

(87 5)

oooooooooooooooooooooooooo

ooooooooooooooooooooo
quququququququququququququ
mmmmmmmmmmmmmmmmmm

b1 (m2)

S o o o
® I 8 o
2 2 o o

=<2 28

Fig. 2: area of marshland created by

farmer 1

When we calculate the uniform policy we get

bl S1 b2

S2

(Su,bu) = 8600 2867 8600 2867

Figure 2 presents the uniform policy
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Fig. 3: Uniform policy
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