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1 Introduction

Reforms creating huge welfare gains may fail when they face substantial op-

position of special interest groups (see for example Boeri, Börsch-Supan, and

Tabellini (2002), Drazen (1996), Saint-Paul (2000), Rodrik (1996) and Rodrik

(1993)). In principle, it should be possible to compensate losers of such reforms

if the gains of the winners are large enough. However, losses are often distributed

unevenly and they may also be private information. In this case, information

rents of reform–losers are an obstacle to any compensation. If the information

rents are large enough, compensating enough reform losers may turn out to be

too costly and hence even welfare enhancing reforms may fail.1 In this paper

we estimate information rents that arise when policy makers are not informed

about how individuals expect to be affected by a reform. For this purpose, we

develop a method to estimate political information rents of losers of a reform,

which explicitly accounts for the reluctance of reform winners to reveal their

willingness to accept.

Estimating the distribution of information rents is useful because this dis-

tribution is key in determining whether it is possible to compensate enough

reform losers. Consider for example the case where a fraction β of the – politi-

cally organized – losers of a reform have to be compensated in order to get the

approval of their interest group. Moreover, assume that there is a maximum

amount G which is available for the compensation of each reform loser. Call

F (θ) the known cumulative distribution function of the losses θ. In order to

buy the support of a fraction β of the reform losers, all reform losers have to

be given the amount x satisfying β ≤ F (x). In this case, all individuals with a

smaller willingness to accept, θ < x, get a rent r = x− θ. Figure 1 describes a

case where the amount G is insufficient to fully compensate the fraction β = 0.6

of reform-losers even though the average aggregate losses θ̄ are smaller than G.

Hence, a compensation becomes too expensive when the information rents are

high. If instead F (θ) is skewed such as in Figure 2, a compensation is theoreti-

cally still possible. This illustrates the importance of knowing the distribution

of losses when a certain policy issue shall be implemented.

1A different reason for the failure of reforms has been studied by Fernandez and Rodrik

(1991). In their paper individual uncertainty about reform outcomes potentially constitutes

an obstacle to successful reform implementation. The role of information rents in labor market

reforms has been theoretically studied by Grüner (2002).

2



1 0.6 0 

Average 
Cost 

Gain 

Cost 

Agents 

Gains / Costs 

Figure 1: Example of a reform that is going to fail if 60% of the reform losers

need to be compensated.
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Figure 2: Example of a reform that is going to be successfully implemented if

60% need to be compensated.
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In general, the empirical analysis of the political feasibility of a reform is

complicated because it requires knowledge about the distribution of losses. The

possibility to compensate reform losers can be evaluated more easily in the

special case where a simple majority of reform-losers has to be compensated.

This case is relevant when reform losers are organized in an interest group and

use majority voting to settle their internal conflicts. A reform increases the

overall surplus if the aggregate gains G exceed the average loss of reform losers,

θ̄. In the case where a simple majority is required, a reform is politically feasible

if the median of the distribution of types is not smaller than its mean. If the

distribution of types is symmetric, this condition is always fulfilled. Therefore,

empirical support for symmetry of the distribution of losses implies that an

efficiency enhancing reform should always be politically feasible.

The contribution of this paper is twofold. Firstly, we derive a method to

estimate the distribution of political information rents based on survey data

related to the 2005 European agricultural reform. During this reform the Euro-

pean agricultural subsidies were shifted away from payments bounded to quan-

tities produced to flat payments. This reform was efficiency enhancing in the

sense that prices for agricultural products are now closer to their distortion–free

market price. In order to estimate the aggregate size of information rents we

collected unique survey data from more than 300 farmers in Lower-Saxony, Ger-

many. The main problem that one is facing in this context is that winners’ and

losers’ response rates may differ in the sense that reform profiteers are more re-

luctant to reveal their willingness to accept than losers. In fact the survey data

we collected exhibits exactly this characteristic. We show how one can tackle

this problem: we ask people about their willingness to accept (WTA) in a two

step procedure. First, we ask a yes-no question about whether the respondent

belongs to the group of reform losers or winners - where non-responses do not

seem to be a matter of concern – and, in a second question, we ask for the

exact amount in monetary units. Based on this information, we then develop

a maximum likelihood procedure to estimate the distribution of the willingness

to accept that explicitly takes this into account. This estimator is derived from

a utility function which assumes that people dislike both, lying and harming

their fellow farmers by stating a low WTA. Then, we structurally estimate this

model and make inference about the empirical distribution of losses and gains.

Applying this method to the survey data we gathered, we show that substantial
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information rents of up to 15 per cent of total compensation have been paid

to European farmers during the 2005 agricultural reform. We also find some

empirical support for strategic misreporting.

Second, we study whether it would have been theoretically possible to imple-

ment the reform in a less expensive way by conditioning compensation packages

on observable or unobservable characteristics of farmers and their farms. We find

that it is unlikely that public expenses could have been reduced substantially

by conditioning compensation packages on observable characteristics ex-ante.

Our paper points out that the European Union has been successful in com-

pensating its farmers for the 2005 agricultural reform. This is why we belief

that this reform may serve as the blueprint for other reforms in the future. The

paper proceeds as follows. Section 2 describes the agricultural reform of 2005 in

more detail, depicts how the survey was practically implemented and presents

the data we collected in more detail. In Section 3 political information rents are

structurally estimated using a simple survey response model. Section 4 presents

some robustness checks including nonparametric methods where we show that

our estimates do not critically depend on the assumptions made in the Section

before. Section 5 demonstrates to what extent verifiable information could have

been used to reduce the information rents based on the European agricultural

reform and Section 6 concludes.

2 The Reform

2.1 The EU Agricultural Reform of 2005

The European agricultural reform of 2005 seems to be a textbook example

of a political innovation that most economists would consider to be efficiency

enhancing. This is of interest in its own, but is also particularly relevant in

our context since it gives us a unique setting to study ex–post an efficiency

enhancing reform that was successfully implemented. As mentioned before, the

reform included a renunciation of subsidies bounded to quantities in favor of

flat payments by area. This Section explains the reform in more detail.

The “Luxembourger Decrees” or “Mid-term Review”, that entered into force

at the first of January 2005, were the last decree of a series of market orientated

reforms, starting with the MacSharry reform in 1992. The reform was conducted
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within the “Common Agricultural Policy” (CAP) of the European Union, which

is the European agricultural policy system. In the 30 years before 1992 the CAP

was characterized by direct interventions in markets of agricultural products,

for example through buy outs, intervention prices and export subsidies. This

practice created high excess supply and costs for European tax payers.

Although the share of agricultural subsidies at the total budget of the Eu-

ropean Union has been steadily fallen in the last two decades from about 60%

to slightly more than 40%, the agricultural spending is with approximately 55

billion euros per annum still by far the largest position in the European Union

budget.2 The key aspect of the reform was the replacement of output- and

quantity-oriented agricultural subsidies by a flat premium, paid per hectare

cultivated. From an efficiency point of view this is a desirable adjustment of

agricultural politics since the incentives to overproduction are minimized and

prices of agricultural products will be closer to their distortion-free equilibrium

level.

There are minor differences in the way the post-reform subsidies (that is the

flat payments) are calculated on the national level in different member states. In

general there are two main approaches, the “farm model” (“Betriebsmodell”) in

which the premium from 2013 onwards depends on farm specific characteristics

evaluated in the reference period 2000 to 2002 and can as a consequence slightly

vary from farm to farm. The second one is the so–called regional model where

the payments from 2013 onwards only vary across regions (“Regional Model”).

The latter model is implemented in Germany.3 In the case of Lower-Saxony we

know that the flat premium amounts to 352 euros per hectare and year from

2013 on.4

The “Mid-term Review” reform consists of three cornerstones. The first is

“Decoupling”, which means that all agricultural direct payments and payments

for livestock and area and so on are from 2013 onwards subsumed in one common

flat subsidy. The amount paid in Lower–Saxony as of 2013 is as mentioned

above 352 euros per year and hectare cultivated and is thus independent of the

2See for example the homepage of the European Commission at

ec.europa.eu/agriculture/cap-post-2013/graphs .
3For more information, see the official Journal of the German Federal Ministry of Food,

Agriculture and Consumer Protection (2006), Rohwer (2010) and Henning and Nord (2004).
4See the official note of the German Federal Ministry of Food, Agriculture and Consumer

Protection: “Regionale Zielwerte im Rahmen der Betriebsprämienregelung”, Bundesminis-

terium für Ernährung, Landwirtschaft und Verbraucherschutz, February 2010.”
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quantity produced.5 The decoupling became effective at the first of January

2005, but it is not until 2013 when the system is fully reorganized. During that

period the total amount of subsidies a farm has received per hectare in 2004 is

linearly adjusted to the target level of 352 euros per hectare in 2013, with yearly

changing adjustment factors.6

The second cornerstone is “Cross-compliance”. It implies that payments are

bounded to the compliance with ecological, animal–welfare and quality regula-

tions. Moreover, the entire area under cultivation needs to be maintained in a

“good ecological and agricultural condition”.

The third major change in the European agricultural policy, called “Modula-

tion and Degression”, denotes the shift of payments from the first pillar (which

supports production and market measures) to the second pillar (which is con-

cerned with rural development and ecology). Modulation also encompasses the

deduction of overall payments by five per cent until 2007.

Although the change in policies does not involve a significant reduction in

the European Agricultural budget (except the five per cent deduction mentioned

above), the reform can be considered as social efficiency enhancing in the sense

that flat payments do not create market distortions and thus it should theoret-

ically be possible to redistribute the surplus in a Pareto improving way. The

payments of 352 euros as of 2013 can be thought of as a compensation to the

farmers to break their opposition against the reform. As mentioned before, the

reform entered into force at the beginning of 2005, but it will take until 2013 to

complete the process. This implies that the adjustment process was on-going

while we collected the survey data and thus recall of relevant information was

as well as in any way possible. This gives us an almost ideal setting to study

the willingness to pay and the value of private information in reform processes.

2.2 The Survey

In order to study this reform in more detail, we conducted a comprehensive

survey among farmers starting in October 2011 to February 2012 in Lower

Saxony, the second largest state in Germany as measured by area. We not

5As mentioned before, this premium can vary slightly from state to state, but will not be

distinctly different from 352.
6The payment is a linear combination of the 2004 and the 2013 payment, with weights wt

on the 2004 value equal to 1 between 2005 and 2009 and w2010 = 0.9, w2011 = 0.7, w2012 = 0.4

and w2013 = 0. See Henning and Nord (2004) for more details.
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only asked farmers directly for their willingness to accept (WTA) the reform,

the core of the survey, but also asked a battery of demographic and socio-

economic questions and technical and financial data of their farm.7 For data

privacy reasons we had to ensure the anonymity of the participants and thus,

sometimes had to summarize answers in categories (especially for precarious

questions such as those for subsidies and the size of the area cultivated). The

aim of the survey was first of all to elicit individual’s WTA and secondly, to

retrieve factors that could potentially impact on it. For example, we asked for

the number of children that are potentially willing to take over the farm and

we asked whether the farm is in family possession and if so, for how long. We

conjectured beforehand that these factors might influence the farmers WTA in

one way or another.

The questionnaire was divided into three larger sections. In the first part we

asked people about their attitudes towards and experiences with agricultural

subsidies, but also about the amount of subsidies they received in 2011. We

asked them how farmers judge the impact of the 2005 reform for themselves but

also for all other farmers. The two key questions in the survey are question six

where we ask whether they are personally better or worse off after the reform

of 2005 (a yes – no question) and – question seven or eight – by how much in

monetary terms. The “winner or loser” question is an important building block

when we estimate the distribution of losses, since this question was answered by

virtually everybody (as opposed to the question where we asked for the concrete

WTA). Section 3 describes the method in more detail. In the second part of

the survey, we gathered detailed information on the farm from an agricultural

and technical perspective. For example we asked how large the area is the

farmer tills, what products exactly the farms produced and in which order of

importance (in terms of revenue), the number of employees, whether and for how

long the farm is family property, the quality of the soil and how many children

the farmers has who would be willing to take over the farm later. The last part

was about personal and demographic factors such as age, sex, education, religion

and political attitudes. All in all the questionnaire included 34 questions.

All questions were closely coordinated with the “Landwirtschaftskammer

Niedersachsen“ (LWK), which is the official agency of farmers in Lower Saxony

7An English version of the questionnaire can be found in the appendix, the original German

version is available upon request.
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and is commissioned with the assistance and support of its members in legal and

administrative issues in its jurisdiction. It supervises more than 50, 000 farmers

in Lower Saxony. Membership in the corresponding LWK is compulsory for all

farmers in Germany. The LWK was also delivering up the questionnaires to the

farmers.

Concretely, the survey was conducted as follows. We sent the questionnaire

to the central department of the LWK in Hannover, Lower Saxony. From there

it was spread randomly to its subbranches, where consultants of the LWK were

asked to take the survey with them once they were about to visit one or more

farms. A consultant visits the clients on a regular basis to help them with

general organizational and administrative tasks (for example bookkeeping, tax

declaration and subsidy claims). The survey was then handed to the farmer.

It is important to note that the order in which consultants visit their clients is

random and thus completely independent from any factor that could potentially

influence our results. That means, consultants do not follow any particular order

or procedure when they visit the farmers and they are also not called by the

farmers. We made sure that the questionnaire was answered independently by

the respondent and that the consultant as well as the LWK in Lower Saxony

were well aware that for data privacy reasons they were legally not allowed

to influence or even look at the answers given. However, it was in principal

possible for the respondent to ask the consultant for any required information.

This might have been helpful for the respondent when he or she faced problems

to recall dates since the consultant’s main task is to assist the farmer with

the bookkeeping and tax filing and he or she is thus an expert for any kind of

financial and other data concerning the farm. We received the questionnaires in

sealed envelopes from the LWK between December 2011 and March 2012. The

farmers had also the option to directly send the questionnaires to the University

of Mannheim. However, only one farmer has chosen to do so.

2.3 Some Descriptive Statistics

On balance we sent out 500 questionnaires and received 368 completed ques-

tionnaires back, which yields an overall response rate of almost 75 per cent.

This gratifying high rate can be explained by the personal relation between the

consultant and the farmer, which is typically characterized by mutual trust. As

mentioned before we asked two questions on their WTA. One where the respon-
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dents simply state they were better or worse off after the reform and one where

we actually requested precise information on their WTA, the key question of the

survey. We dropped those who did not answer the WTA questions at all and (in

a few cases only) those who gave inconsistent answers between the two,8 which

leaves us with 315 observations out of the 368 responses we initially received.

The exact phrasing of the “winner or loser” question was: “Is the compen-

sation of 352 Euro per annum and hectare you are going to receive in 2013

sufficient to make you at least as well off as you would have been under contin-

uation of the old subsidy-system of 2004?”. In the follow-up question we then

asked the respondents how large the compensation in 2013 would have to be

per hectare and annum for them to be exactly break even compared to 2004,

the year right before the reform was put into force.

Empirically, we find that judging from the yes – no question the share of

reform winners is practically as large as the share of reform losers (159 versus 156

respondents or 50.5 per cent versus 49.5 per cent). The mean of the WTA answer

is 408, the standard deviation is 117, the minimum zero and the maximum is

1000 (not adjusting for the asymmetric non-responses). The average age of the

respondents was 43 years. 93 per cent of the respondents were male and 70 per

cent protestants.

One problem that we expected beforehand was that respondents who profited

from the reform are reluctant to reveal their exact WTA. And indeed, this is also

what we find when analyzing the data: response rates are highly asymmetrical

in the sense that almost 40 per cent of the reform winners but less than 12

per cent of the loser do not reveal their WTA. In fact all other question have a

distinctly lower non-response rate. Even the thorny question on the amount of

subsidies a farmer currently receives has a substantially lower non-response rate

of only 3.5 per cent. From this cursory look at the data, it seems obvious that

there is a systematic bias in the willingness to elicit ones WTA, which cannot

be ignored in the further analysis. We will tackle this problem in Section 3 by a

weighted maximum likelihood approach. Figures 3 and 4 display the empirical

distribution of the WTAs.

8Combined with the information that in 2013 all farmers in Lower Saxony are going to

receive a flat payment of 352 Euro per hectare and year, this leaves us also the opportunity

to spot inconsistent answers. A reform winner needs to declare a WTA lower or equal than

352 and vice versa.
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Figure 3: Histogram of Willingness to Accept. The vertical line is at 352, the

value which divides reform losers and winners. N = 315.

Figure 4: Empirical Distribution of Willingness to Accept. Number of individ-

uals is normalized to 100. The horizontal line is at 352. N = 315.
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3 Structural Estimation of a Survey Response

Model

3.1 Estimation

In this section, we estimate the size of information rents in the case of the

2005 European agricultural reform. Their magnitude is determined by the dis-

tribution of losses and the size of the compensation paid. As outlined before,

information rents can be a major obstacle in implementing economic reforms

and hence play a crucial role for economic policy and social welfare.

Our estimation of the distribution of losses faces two possible problems. One

is strategic non-response: farmers may choose not to respond to question eight

(required compensation) because they understand that a low value of the WTA

may be used as an argument for the reduction of the subsidy in the future. In

fact this is also in line with our empirical observation: While reform profiteers

are somewhat reluctant to elicit their WTA, this does not seem to be a concern

for the reform losers. In fact around 40 per cent of the reform winners and

only slightly more than 10 per cent of the reform losers do not respond to

the question asking for their WTA. We presume that there would be similar

problems in comparable situations, which is why we think our approach is not

only applicable in our case, but is also of general importance in economic policy

analysis.

A second problem that we are facing might be strategic misreporting. Farm-

ers who have admitted to be reform winners in their response to question six

may report a value of their WTA in question eight that is too high. This might

be the case because farmers may not want to harm their fellow farmers. This

effect is likely to play a role empirically given the double peak distribution of

responses in Figure 3 where one peak is located slightly to the left of 352 euros.

Our empirical model takes care of both kinds of strategic behavior. The key

in our approach to tackle both problems is the winner–loser question, a “yes

or no”question, to which 315 farmers responded. Based on this and the precise

answers on the WTA (which still 235 respondents replied to), we develop a

novel likelihood based approach to structurally identify the distribution of losses

during the reform process.

To be more precise, let θ denote the WTA which is private information
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to every agent. We model survey response behavior as a process with two

stages. First nature draws θ from a distribution F (θ) with the corresponding

density f(θ) for every agent. We know that there exists a certain cut-off c which

divides reform profiteers and losers (c = 352 in our case). Hence we know that

respondents facing θ > c are reform losers and those with θ < c belong to the

profiteers. We permit the response rates to differ above and below c and assume

that farmers in the second step give a numerical answer to question seven or

eight with probability p if θ < c and with probability p if θ > c. We assume

that p and p are exogenously given.

Finally, we permit that agents who reveal being a reform winner in question

six understand that by reporting a value far below 352 euros in question eight,

may create a public bad for farmers in general because readers of the survey

may reconsider the size of the compensation in the future. This is why the

respondent may be tempted to increase the reported WTA. Based on these con-

siderations, the likelihood-based estimation procedure we propose is motivated

by the following quadratic utility function:

U(yi, θi) = −α(yi − θi)2 − (1− α)δ(θi)(yi − c)2 , (1)

where yi denotes the stated WTA and the value 1 − α ∈ [0, 1] measures the

importance of the misreporting effect. The dummy variable δ(θi) is one if and

only if θi < c.

Maximization of (1) yields yi as a convex combination of the cut–off c and

the true θi

αyi + (1− α)δ(θi)yi = αθi + (1− α)δ(θi)c (2)

⇔ yi =
αθi + (1− α)δ(θi)c

α+ (1− α)δ
(3)

which implies

yi =

{
αθi + (1− α)c if θi ≤ c
θi if θi > c.

(4)

That is the actual compensation c = 352 euros may attract respondents

differently depending on which side of the break-even point they are. This also

seems to be empirically reasonable given the differing clustering of observations

on both sides of c in the dataset we observe, see Figure 3.

13



For now we assume that θi is normally distributed, that is we use f =

φ(θ |µ, σ2) = 1
σ
√
2π
e−

1
2 (
θ−µ
σ )2 . We will later on relax this assumption and test

for robustness towards different parametric functional form specifications, see

Section 4. Since the normal distribution has two parameters we end up with

five parameters µ , σ, α, p and p that fully describe our model.

Empirically p ∈ {p, p} can be consistently estimated using sample averages.

That is we can get estimates of p by computing the share of winners who answer

questions seven or eight compared to all winners and p by the share of losers

who answer questions seven or eight compared to the number of all losers. We

use these estimates as inverse probability weights and estimate the distribution

using weighted maximum likelihood.

Normality and the identifying assumption that the probability to answer

questions seven or eight is uncorrelated to the precise amount of θi itself after

conditioning on whether c > θi or c < θi, alone will yield consistent estimates of

the parameter that are of primary interest, µ and σ (if there is no misreporting

effect).

In accordance with equation (4), we allow the WTA we observe, y, to be a

linear combination of the true WTA, θ, and the cut–off c. Since we assume at

this stage that θi ∼ N(µ, σ2) it is clear from equation (4) that

yi ∼

{
N((1− α)c+ αµ, α2σ2) if θ ≤ c
N(µ, σ2) if θ > c.

(5)

conditional on proper weighting with the inverse response rates.

3.2 The Size of Information Rents

When we estimate the model as explained above using a normality assumption,

we find that

θ ∼ N(µ̂ = 373, σ̂ = 148) . (6)

Hence, the estimated mean is only slightly higher than the compensation c =

352.

We now infer the size of the information rents as follows. We know in our

case that the amount of compensation paid to each agent was c = 352. The size

of the information rent is approximated by the area under F (θ),

IR =

∫ 352

0

Φ(θ |µ = 373, σ = 148) (7)

14
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Figure 5: Stylized graph of information rent.

since, in the finite case, the sum of information rents is equal to
∑N
i=1 c − θi,

∀θi < x. See Figure 5 for a stylized representation of the information rents, the

total compensation paid and the distribution of θ.

We express all magnitudes in percent of total compensation paid with the

mass of agents normalized to one, that is all numbers are in percentage of

352. The size of the information rent paid is then given by the relative share

of the shaded area under the curve relative to the one times 352 quadrangle,

illustrated in Figure 5. Our estimates indicate that approximately 14 per cent of

the total compensation paid are information rents, meaning that the European

agricultural budget could have theoretically been reduced by this amount in a

world without private information in which individual specific compensations

xi would be feasible. Interestingly we also estimate α ≈ 1
2 , which is clearly

statistically different from one (at the one per cent level) – the case where there

is no strategic misreporting. Table 1 summarizes all parameter estimates in

addition to the information rent estimate.
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Parameter Estimates

Size of Information Rent 13.91%

µ 372.6

σ 147.9

α 0.53

p 0.61

p 0.88

Table 1: ML model parameter estimates of distribution of θ, based on a nor-

mality assumption. α is statistically significant different from one. The overall

sample size is 315.

4 Assessing the Robustness Using Different Es-

timation Methods

We check the robustness of this information rent estimate using two different

approaches. First, we use two different distributional assumptions for the dis-

tribution of θ, F (θ) to re-estimate the model from above without the potential

misreporting effect. Moreover, we also implement a nonparametric weighting

approach to get estimates that are independent of any parametric assumptions.

First, we estimate the distribution using a gamma distribution, which is

given by the following density function

f(x) =
xγ−1e

−x
β

βγΓ(γ)
, (8)

where γ, β > 0 are the shape and scale parameters and Γ(a) =
∫∞
0
tα−1e−tdt

is the complete gamma function. The gamma distribution also has the feature

that a random variable distributed according to (8) cannot take on values below

zero, which is also what we empirically observe.9

Here and in the nonparametric approach we are not concerned with the

identification of potential misreporting effects. Instead these robustness checks

can be considered to deliver a lower bound on information rents paid. This

is so because in the presence of misreporting effects of reform losers (and we

indeed found some empirical support for this before), the WTA we observe

9However, note that theoretically, the WTA could well be negative.
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will be closer to c than the true θ (for θ < c). Hence the surface under the

curve will tend to be smaller than under the MLE approach using the normality

assumption employed before that accounts for this behavior. The information

rents are again given by the relative size of the area under the estimated curve

of losses compared to the overall compensation paid, as depicted in Figure 5.

Using a gamma distribution we estimate information rents in order of slightly

more than six per cent.

As a second robustness test, we also use a normal distributional assumption

without accounting for potential misreporting here as well) and find rents in

the order of eight per cent. These results and the corresponding parameter

estimates (µ and σ for the normal distribution and the shape and the location

parameter for the gamma distribution) are depicted in Table 2.

Thirdly, we estimate the distribution of θi nonparametrically to be able

to work without any sort of functional form assumption. We use local linear

polynomial regression to estimate a more flexible regression of the form

y = m(x) + ε , (9)

where m(.) is an unknown function and ε is a disturbance term. Using local

polynomial regression, m(.) is approximated by a polynomial of order p. The

criterion function for the estimate of y at x = x0 is given by

β̂ = argmin

N∑
i=1

yi − p∑
j=0

βj(xi − x0)j

2

K

(
xi − x0
h

)
, (10)

where h is the bandwidth, K(.) is a kernel function and β is the parameter

vector. The curve estimate at x0 is then given by the estimated intercept β0

(since at x0, xi = x0). Practically, we construct the left-hand side variable by

matching to every observation a number n = 1, 2, .., N in increasing order of the

stated yi and normalize this to [0, 1] by multiplying by 1
N . Then, yi constitutes

the right-hand side variable.

Additionally we also use the information contained in p and p – the relative

response rates of reform profiteers and disadvantaged respectively (see Section

3) – and use them again as weights. This basically means that the nonparamet-

rically estimated curve is scaled up by 1
p to the left of the cut-off c and by 1

p

to the right. Under similar identifying assumptions as before, namely that the

probability to reveal θ only depends on whether θ > c or θ < c, we are able
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to estimate the distribution of losses consistently.10 Then, as shown before, the

integral under the estimated curve determines the size of the rent.

In general it would be possible to estimate the density nonparametrically

via simple kernel density estimators. However since we employ a weighting

approach, in principle the density needs to be estimated separately to the left

and to the right around the cut-off c. In these settings kernel estimators are

known to be badly biased at the boundaries. Since local polynomial regressions

are free of boundary bias (Fan and Gijbels, 1992) this seems to be the preferred

approach. We use an Epanechnikov kernel, K(u) = 3
4 (1 − u2)1[|u|≤1] and an

order one polynomial.11 We try different bandwidths between 50 and 100 euros,

which seem to be large enough to be able to smooth over the relatively large gaps

between the observations at the extremes but not too large to overly increase the

bias. We find a nonparametrically estimated information rent of approximately

ten per cent. This is very much in line with those parametric estimates that do

not account for potential misreporting and about four percentage points smaller

than the estimates derived from the strategic misreporting model. The results

are summarized in Table 2.

To sum up, we find estimates of the relative size of information rents in Lower

Saxony between approximately 6 and 15 per cent with a tendency towards 15,

which seem to be robust towards different estimation procedures. It seems ex-

ante unclear whether we can extrapolate from farmers in Lower Saxony to the

European farmers in general. However, the evidence in Section 5 implies that

the individual WTA is not driven by any of the variables that we asked for

in our survey. Hence, extrapolating our results may not be far–fetched. If we

approximate the European agricultural budget of 2013 by 57 billion euros, and

if we extrapolate our estimates to the entire union then this would imply that

roughly six billion euros per annum are information rents.

10And excluding any misreporting or similar effects.
11The Epanechnikov is optimal and odd order polynomials outperform even ones, see Fan

and Gijbels (1996)
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Size Information Rent

Gamma Distribution 6.12%

Normal Distribution 8.13%

Nonparametric Estimate 9.85%

(h = 50)

Nonparametric Estimate 10.02%

(h = 75)

Nonparametric Estimate 10.05%

(h = 100)

Table 2: Information Rent estimates using other distributional assumptions

plus the nonparametric estimate, which do not exploit the misreporting model.

p = 0.61 and p = 0.88 are used as inverse weights in all cases. All information

rent estimates are expressed as a fraction of total compensation paid.

5 Estimating the Value of Information

In the 2005 agricultural reform compensation payments are not conditioned on

other factors that may be of importance for explaining farmer’s WTA. In princi-

ple, it may be possible to reduce information rents by tailoring the compensation

payments to any additional observable and verifiable factor that is statistically

significant in explaining the compensation required. In this section, we try to

estimate the value of information about the farmers from a policy maker’s point

of view. To this end we exploit the control variables retrieved in our survey to

test their explanatory power for farmer’s WTAs.

Empirically, to examine the explanatory power of the control variables, we

estimate OLS regressions (with heteroscedasticity robust standard errors) of the

form

θi = β0 + x
′

iβ + εi, i = 1, 2, ..., N (11)

where the dependent variable θi is the stated WTA (measured in euros) and x

is a vector of control variables taken from the survey.

Our estimates yield a some interesting results (which are displayed in Table

3). First, we find that there is almost no significant relation between the WTA
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(1) (2) (3) (4) (5)

Subsidies 0.55∗∗∗ 0.59∗∗∗

(0.11) (0.11)

Reform good −30.10∗∗∗ −35.92∗∗∗ −36.46∗∗∗ −34.46∗∗∗ −29.08∗∗∗

for all farmers (9.79) (11.32) (10.93) (10.92) (10.24)

Time farm is in −8.60∗ −4.49 −10.40∗∗

family possession (4.76) (5.31) 4.94

Cow farmer 0.49∗∗ 0.55∗∗∗ 0.50∗∗

(0.21) (0.21) (0.21)

Fowl farmer 1.44 1.92

(1.46) (1.65)

Beef farmer 1.27∗

(0.68)

N 230 218 218 218 215

R2 0.22 0.08 0.10 0.10 0.25

Table 3: Estimating the value of information. Ordinary least squares with will-

ingness to accept as dependent variable (measured in euros). Robust standard

errors in parentheses below, a constant is included in all cases. *,** & ***

indicate significance at the 10%, 5% and the 1% level respectively.

and demographic controls such as age, gender, education, religious affiliation,

number of children and political attitudes (therefore the results are not depicted

here). Practically it would be anyway fairly hard to condition compensation

payments on these factors, mainly because of data privacy and legal reasons.

Also the total number of employees and the number of relatives working on the

farm turns out to be irrelevant for the size of the WTA, as well as the dummy

indicating whether the farm is specialized on organic cultivation and the average

quality of the soil. Moreover, the size of the farm, both in 2004 and in 2011,

and the growth rate of the area for the same period appear to be unrelated to

the amount of compensation required.

Second, we find that some factors that are potentially observable are able

to explain a certain part of the WTA. In particular, we estimate a significant

and positive coefficient on the dummy indicating beef and fowl farmers, which
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we define as farmers whose main product has been either cows or fowl in 2004.

This implies that both groups of farmers face a higher likelihood of belonging to

the losers of the reform and would potentially demand higher compensations.12

However, the point estimates are quite small and hence economically not very

relevant.

Moreover, the level of subsidies per hectare and year in 2011 turns out to be

robust in practically all specifications, which is not surprising given the fact that

the levels of subsidies between 2005 and 2012 are a linear combination of the

2004 and the 2013 level. Also, the time the farm is in family possession seems to

play a role in determining the WTA. The longer it is in family hand, the lower

ceteris paribus the WTA. Interestingly, we find the largest point estimate in our

regression on the dummy of the question whether the farmer perceives the reform

to be beneficial for farmers in general - a factor that is not directly observable.

One possible explanation is that farmers seem have a positive opinion on the

reform in general when he or she is personally better off. Table 3 displays

the regressions with the WTA as the left-hand side variable where we find the

highest R2.

To sum up, the overall explanatory power of the models estimated is quite

small and the R2 is never higher than 25 per cent. Moreover, the point estimates

are too small to play economically a significant role and the models do not seem

to be robust towards different specifications. We conclude that it is hard to

reduce information rents that need to be paid by conditioning on personal and

technical characteristics, at least in case of the 2005 agricultural reform.

6 Conclusion

This paper presents the first attempt to estimate political information rents

in a reform process empirically. In principle, high rents resulting from private

information about the distribution of losses may be an impediment to successful

reform implementation. We find that rents in our example are approximately

in the range from 6 to 15 per cent of total compensation paid, but most likely

closer to 15 then to 6 per cent. To evaluate the economic significance of this,

two things need be considered. First of all, it might well be that approval

12This is consistent with what professionals from the LWK told us beforehand: the reform

seems to disadvantage large beef and fowl farms.
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rates need to be higher than 50 per cent. In that case, the magnitude of rents

increases rapidly since the slope of the distribution seems to be steepest around

the mean, at least in the case of the reform considered in this paper. Secondly,

the agricultural budget of the European Union is, with approximately 55 billion

euros per annum, enormous. Hence, every percentage point rent translates into

a large amount of public spending that could potentially be saved.

As a second contribution, we showed using a novel survey dataset that it

would have been hard to implement the European Union agricultural reform

cheaper using observable factors to condition compensation packages on. This

is a negative result from the perspective of a policy maker who wants to reduce

the cost of a reform. However, it also implies that the current reform was almost

efficiently implemented if we assume that 50 per cent of the farmers needed to

be compensated.

The method we use is suited to be applied in similar situations to estimate

the distribution of losses and thereby circumvent problems with asymmetric non-

responses in survey data. For future research in related situations, we suggest

to always include a yes–no question regarding the acceptance of the planned

compensation to be able to test for the overall reliability of the precise WTA

answers.

In general, an obstacle to the implementation of compensation packages

might be that individual’s incentives to strategically manipulate the WTA an-

swers are potentially increasing once it is known that the answers are going to

be used for policy making. Moreover, in the practical implementation of any

group specific survey it is necessary to access the corresponding individuals. In

order to so, one most likely needs the support of relevant interest groups. In our

case it has proven quite difficult to find the support amongst these groups. This

might be an impediment to the practical design of compensation packages in the

future. This is why it would be very useful to design questionnaires which make

it more difficult to strategically misreport a willingness to accept. Progress in

this direction may be helpful to design more successful political reform packages.
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I. Subsidies 

 

1. Did your farm frequently change its product range due to the modification  of the subsidy system before the 2005 reform? 

 

     Very often  frequently less frequently  never 

 

 

2. In hindsight, would you say that the reform in 2005 had a rather positive or negative impact on your personal situation?  

 

     rather positive  rather negative  neutral 

 

 

3. In hindsight, would you say that the reform in 2005 had a rather positive or negative impact on farmers in Germany as 

a whole? 

 

     rather positive  rather negative   neutral 

 

 

4. Before the implementation of the reform, have you been a reform supporter or an opponent? 

 

     supporter  opponent  neutral 

 

 

5. The reform inludes the discontinuation of quantitative subsidies in many agricultural subsectors. At the same time 

subsidies are now conditioned on the size of the farm land that is tilled. Was your farm affected by these changes? 

 

     yes   no 

 

 

6. Is the compensation of 352 Euros per annum and hectare that you are going to receive in 2013 sufficient to make you at 

least as well-off as you would have been under continuation of the old subsidy system of 2004?  

 

     Yes (please continue with question 8)           No (please continue with question 7) 

 

 

7. If the compensation of 352 Euros per annum and hectare you are going to receive in 2013 is not sufficient to make you at 

least as well-off as you would have been under continuation of the old subsidy system of 2004, what payment per hectare 

and year would have maintained you your financial and economic situation?  

 

____________________€  (continue with question 9) 

 

 

8. If the compensation of 352 Euros per annum and hectare you are going to receive in 2013 is sufficient to make you at 

least as well-off as you would have been under continuation of the old subsidy system of 2004, what payment per hectare 

and year would have maintained you your financial and economic situation?  

 

____________________€ 

 

 

9. How high are the subsidies your farm received on average per hectare and year in 2011? 

 

     less than 100 €                                between 100 and 150 €                           150 - 200 € 

      200 – 250 €                                     250 – 300 €                                              300 – 350 € 

      350 – 400 €                                     400 – 450 €                                              450 – 500 €                    more than 500 € 

 

 

10. Do you think that the existing system of the agricultural subsidies will remain unchanged for the next five years? 

     yes                             no                     don’t know. 
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II. Farm 

11. Was the farm family-owned in 2004? 

 

     yes   no 

 

 

12. Is the farm currently family-owned? 

     yes   no 

 

 

13. If so, for how long has the farm been family-owned? 

 

      less than 10 years         11-20 years            21-30 years          31-40 years           41-50 years        more than 50 years 

 

 

14. If you have children, did one of your children take over the farm? 

 

     yes   (continue with question 14) no   (continue with question 15 ).   

 

 

15.  Did one of your children take over the farm before or after 2005? 

 

     before 2005                                                 2005 or later.   (continue with question 16). 

 

 

16.  Do you expect that one of your children takes over the farm? 

 

      yes                                                           no. 

 

 

17. How many family members as well as relatives (besides yourself) worked on the farm in the years 2004 and 2011 on 

average? 

 

_________________members in 2004 and  _____________ members in 2011. 

 

18. How large was the area your farm tilled in 2004 and in 2011? 

 

2004: 

      less than 2 hectares                               2-10                                 10-30                            30-50                

      50-75                     75-100                     100-200                            200-500                       more than 500 hectares?    

2011: 

      less than 2 hectares                              2-10                                 10-30                            30-50                

      50-75                     75-100                     100-200                            200-500                       more than 500 hectares?    

 

 

19. Were you the sole proprietor of the farm in 2004? 

 

     yes   no 

 

 

20. Are you currently the sole proprietor of the farm? 

 

     yes   no 

 

 

21. How many workers did you employ in 2004 and in 2011 on average? 

 

2004: 

      less than 5          5-10             11-20            21-50           51-100          101-250        251-500        more than 500?  

2011: 

      less than 5            5-10                11-20              21-50             51-100            101-250        251-500        more than 500?   
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22. Which of the following agricultural products are generally speaking on your farm rather important and which are rather 

unimportant?  

 

Crops:                    very important          important             rather unimportant       unimportant 

Root crops:            very important          important             rather unimportant       unimportant 

Pigs:                       very important          important             rather unimportant       unimportant 

Cow:                      very important          important             rather unimportant       unimportant 

Poultry:                  very important         important              rather unimportant      unimportant 

Beef cattle:            very important          important             rather unimportant       unimportant 

Sheep/ goat:          very important          important             rather unimportant        unimportant 

Others:                    very important         important              rather unimportant       unimportant 

 

 

 

23. How high was the proportion of revenue of the following agricutural products in 2004 and 2011 in per cent of total 

revenues? 

 

Product  2004  2011 

Crops   

- 

 

Root crops    

Pigs    

Cows    

Poultry    

Beef cattle    

Sheep/Goat    

Others    

Sum: 100%  100% 

 

 

 

24. Was your farm until 2004 exclusively specialized in products from controlled biological cultivation? 

 

     yes   no 

 

 

25. Is your farm today still specialized in products from controlled biological cultivation? 

 

     yes   no 

 

 

26. How high was the indicator for the quality of the soil for your farm in 2004? [„landwirtschaftliche Vergleichszahl“] 

 

      Up to 20   21-40   41-60                    61-80                    more than 80     

 

 

III. Personal Information 

 
 

27. Sex 

 

     Male    female  
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28. How old are you? 

 

__________ years 

 

 

29. How many of your children were born before 2005? 

 

_________________children 

 

 

30. What is your highest educational achievement? 
 
     „Hauptschulabschluss“       „Mittlere Reife“ „Abitur“  University degree  no graduation 

 

 

31. Religious Affiliation? 
 
     protestant        catholic               other                                          no affiliations  ?     

 

 

32. Did you also gather some other practical experience outside the agricultural sector until 2005 (at least six months)? 

 

     yes  no 

 

 

28. On a scale from 1 (left) to 5 (right), how would you rank your political views?           

 

     1              2                     3                  4                      5                                         no answer 

 

 

28. How would you evaluate your knowledge about the details of the reform on a scale from 1 (no knowledge) to 5 (very 

well informed) before the implementation? 

     1              2                     3                  4                      5                                    

 

 

 

 

 

 

 

Thank you very much for your cooperation! 
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