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Abstract— The Less Favoured Areas (LFAS) Directive
(75/268) which was introduced in 1975, was the first
common European instrument of regional agricultural
structural policy. LFAs are areas where agriculture is
hampered by permanent natural handicaps. The major
objectives were to ensure the continuation of farming,
thereby maintaining a minimum population level and
preserving scenic landscapes and environmentally
valuable habitats. In the Netherlands, the LFA measure
isused as an additional payment, to compensate farmers
for negative economic effects due to the conservation of
these natural handicaps. It was not implemented as a
stand alone policy, but is linked to measures aiming at
active nature and landscape conservation management.
In this paper, the effects will be examined of the
regulations aiming at the conservation of natural
handicaps on farm businesses within LFAs, when
comparing them to farm businesses outside LFAs, where
these regulations and handicaps do not exist. The main
data sour ce that was used isthe Farm Accountancy Data
Network. Reference groups of farms were compiled with
the use of the simple and multiple imputation approach
in Stars (Statistics for Regional Studies). Both analyses
were tested with the use of a parametric and a
nonparametric test. When comparing the results of both
analyses, it can be concluded that there is no evidence
that there is a satistical difference in family farm
income corrected for and not corrected for LFA
payment between the LFA farm businesses and the
reference groups.

Based on these findings it can be concluded that the
size of the compensatory allowancesis small and thereis
no evidence that it has a significant effect on the family
farm income of LFA farm businesses. The main purpose
of the Dutch LFA policy is to compensate farm
businesses for negative economic effects due to the
conservation of natural handicaps. Although this may be
true for some individual farms, based on the methods
used in this paper, it appears not to be the case for the
collectivity of LFA premium beneficiariesasa whole.

Keywords— L ess Favoured Areas, family farm
income, regional development.

. INTRODUCTION

Nowadays, more than half of the agricultural area i
the European Union is classified as a ‘Less Fawbure
Area’ (LFA). The LFA policy was introduced in 1975
as part of the Common Agricultural Structural Pylic
The major objectives were to ensure the continoatio
of farming, thereby maintaining a minimum
population level and preserving scenic landscapéds a
environmentally valuable habitats [1][2].

In 2000, the LFA measure was integrated into the
Common Agricultural Policy (CAP). In the Rural
Development Program for the period 2007-2013 a
major shift was perceived as the social need had
lessened, and the measure no longer addressed
depopulation. At the same time, the concern for the
maintenance of certain types of agricultural larseé u
and environmental protection increased. Member
states have been offered increased flexibility he t
implementation of the measure. They are now
responsible for fixing the levels of compensation,
defining the types of production to be covered by a
scheme, and modifying the geographical LFA
boundaries. The shift of emphasis of the LFA potizy
an environmental focus, provoked the question of
whether this measure should be subject to revigéw [3

In 2003, the European Court of Auditors expressed
its concerns in a Special Report. It drew attention
the existence of considerable disparities between
member states for its effectiveness and efficiehdg.
now foreseen that the European Commission will
present a new proposal for the designation of tie s



called ‘intermediate LFAS’ in 2009, which are pladn
to come into force in 2010 [1].

In the European regulations four different categmri
of LFAs are distinguished. In the Netherlands only
LFAs affected by specific handicaps are implemente
into national policy. Less than 10% of the area it
considered to be Less Favoured. In the Netherlanc
the LFA measure is used as an additional payment,
compensate the farmers for negative economic effec
due to the conservation of natural handicaps. tois
implemented as a stand alone measure, but is littked
measures aiming at active nature and landsca)
conservation management. The compensatol
allowances are €94 per hectare. This income sujport
financed by the member states and partly reimburse
by the EU. Farmers only receive an LFA payment i
they apply a number of nature management packag
on their land [4]. Since January 2007, part of the
Dutch LFA policy has been decoupled from thest
management contracts [5].

This paper examines the effect of the regulation
aiming at the conservation of natural handicapshen
family farm income of farm businesses within LFAs,
when comparing them to farm businesses outsic
LFAs, where these regulations and handicaps do n
exist.

[I.THE LFA DESIGNATION

The Dutch LFAs are scattered over the country. Th
Netherlands distinguishes five types of natura
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In table 1 the designation of Less Favoured Area
hectares over the different provinces is shown.

e Table 1 Designation of Less Favoured Areas over zhe 1
|Dutch provinces, according to regulation (EG) 12928

handicaps: Province ha LFA As % total LFA in the
1. Deep peat meadows Netherlands
2. Small-scale sand landscapes ﬁU'd-g'i:E}lnd ] ‘;3323 212
H oora-mHolian
3. River forelands . . Gelderland 28087 12
4. Brook valleys and inundation areas Utrecht 23740 11
5. Slopes Friesland 22614 10
Figure 1 shows the designated LFAs in thesroningen 16182 7
Netherlands. Drenthe 15274 7
Noord-Brabant 14519 6
Overijssel 12748 6
Limburg (NL) 12374 5
Zeeland 2733 1
Flevoland 0 0
The Netherlands 225001 100

including areas designated under Regulation (EG)9¥5or older

regulations (75/268/EEG and 2328/91/EEG) [1][6].



I11. FAMILY FARM INCOME OF LFA Table 2 Division of farms situated in Less Favouredas

FARM BUSINESSESIN THE by farm type in 2006
NETHERLANDS Farm types No. No. LFA hectares
farms
In general, Farm Accountancy Data Ngtworké?s?ﬁgaarm; Al farms. 369 12382';;7
(FADNSs) are appropriate tools to monitor income . specialized dairy farms 60 1233.28
development at a micro level. The advantage of FADther 8 39.83
is that it is a harmonized data source with micro7otal 79 1397.57

economic data on both the structure and the ecanonffource: FADN and own calculations)
performance of farms [7]. With the use of FADN,
detailed information is available on individual rfar

businesses, which provide the opportunity to condud ’ . .

analyses at the farm level and gives an insiglot tiné analyzed_. From now on, only the spec'|a|'|zed dqlry
distribution and differences in incomes betweer$arms V.V'" be compared to other spe_C|z_;1I_|zed dairy
groups of farms. In this study, data for the yedB& arms in the Netherlands. The definition of a

are used. An average over two or three years d F(gf;;ﬁ:ge:n?rﬁg)l/sfagrﬂerpisiﬁ?efotl:lgm?t%te more than
referable, but due to major policy adjustments in . !
P Jor policy: adj o thirds of the share of the D& the involved

2004 and 2005 these data were not reliable fgY' X . )
analysis. Data for 2007 are not yet available. arms. The dairy- gnd cow in calf also contribute t
In this study, attention is focused on the comparis more than tW? thirds of the share of DSU of the
of the family farm income of farm businesses thrat a involved farms’ [9].
situated in LFAs with farm businesses that areaset
outside LFAs. The definition of family farm inconee
the following:
‘Income for the farm family arising from the farm
business; this is a remuneration for the labouratf
family members as well as the private capital an
land’[8].

Because specialized dairy farms represent 88% of

V. DEFINITION OF THE REFERENCE
GROUPS

d\. Reference group compilation

In agriculture, data from the FADN are often used t

The Dutch FADN covered 1133 farms in 2006. ofStimate population characteristics. The use of RAD
these farms, 79 received a Less Favoured Arj%ata in regional studies IS often problematic @.me
payment. These farms were selected from the datab aw number o_f observations. A tool for statistics f
with the use of a list of LFA receivers in 2006tthas reg.lonal studies (Stars) was developed to make
made available by the Dutch Ministry of Agricultyre estimates of small areas using the FADN more rigliab
Nature and Food Quality. This means that 1054 farn{g]' . . -
in the FADN did not receive an LFA payment. An Reference groups _WlII be complled_ that are S|r_n|I'ar
overview of the farms situated in LFAs, arranged b o the LFA f?fm bus!nesses on certain charactes_sl,stl
farm type is shown in table 2. The specialized ydair ut are not situated n L.FAS' Ir! this study attentis
farms are represented in the sample with 60 farmgc_)cused only on specialized dairy farms. This graup

Together, these farms got LFA payments for 123§alled the population of interest. For each .farrrhhia
hectares in 2006. This means a total amount pulation, a farm in the FADN sample is selected

approximately €116,000. These 1233 hectare at resembles the farm as closely as possiblereThe

represent roughly 88% of the total amount oL Dutch Size Units (DSU): A unit describing the egonic size of
subsidized Less Favoured Area hectares in t ricultural holdings. The DSU is based on the daash gross

Netherlands (1398 hectares is 100%). margins (SGM), which are calculated by deductirigteel specific
costs from the gross returns per hectare or peranirhe SGM is
expressed in euro (current prices) [9].




are several variables that are used to decide whath result in too little available farm businesses feftthe
farm resembles the sample farm. These variables amference group selection, taking a smaller diganc
called the imputation variables. The choice for theesults in a larger chance that the farmer hasefsmanc
imputation variables is based on Berentsen et dlFAs. The farms are located using a GlS-application
(2006) [10]. In this study the following imputation When applying the minimum distance to the FADN
variables are used: sample, 177 farms can be selected.

1. Farm type (only specialized dairy farms)

2. NGE (farm size)

3. Number of dairy cows V.SIMPLE IMPUTATION APPROACH
4. Hectares of grass land
5. Hectares of fodder crops A. Simple and multiple imputation

The condition is that the imputation variables dtiou

be known for all farms in the sample and in the In making estimations for the population of intéres
population. This is true for these variables. Nowga choice can be made betwesimple and multiple
based on these variables the mean difference igputations. Vrolijk et al. (2005)[7] describe that
calculated. The sample farm with the smallessimple imputation has the disadvantage that the
dissimilarity is regarded as the farm that resemtite variance of the estimator is underestimated. The
population farm as closely as possible. For eao fa estimated (or imputed) value is treated as the real
in the population, the most similar farm is seldcte value, although there is a degree of uncertainguab
from the sample. This best fit is recorded togettién  this value. To overcome this problem multiple
measures expressing the dissimilarity. Based o thimputation can be used. In this option it is polestb
best fit, estimates can be made for a set of goéefine how many of the best fit farms will be uged
variables, which are known in the sample butmake estimates about the population. In this study,
unknown for all population farms. The goal variable both approaches will be applied. To make estimates
are family farm income, total revenue, total caatsl the population of interest (LFA specialized dairy
total farm profit. A separate analysis will be ddoe farmers) sample farms are matched to population
farm businesses in the deep peat meadows, becad@ems based on the imputation variable. In thisisec
they are represented in large numbers in ththe best fitted sample farm will be matched to the
population of interest. population farms to make estimates of the goal

variables.
B. Distance restriction

B. Test procedure

The FADN farms that are used for the reference

group selection have to satisfy a few conditiorisstF  In the simple imputation approach, each farm in the
of all, the farms should be specialized dairy farlike  population is matched with the best fitting sample
the population. This means, 274 FADN farms aréarm. The two samples are not independent. When
eligible for selection for the reference group. @et; designing the study, it was recognized that theee a
the farms must not be situated in an LFA area. @hetarge differences in the family farm incomes betwee
are, however, farm businesses with part or alhefrt the farms, this would result in large variationsosig
parcels of land inside an LFA, who do not apply fothe 60 estimates of the reference group compared to
LFA payment. These farms have to be excluded frothe LFA farmers. By having both groups give an
the reference group selection. Since the locatfdheo estimate of their incomes, the difference could be
parcels is not available for each farm individually calculated between the estimates of the LFA and non
minimum distance to the nearest LFA is chosen tbFA farmers and hence the large variability between
minimize this chance. A minimum distance of 1000ncomes could be reduced [11]. In this situatidrg t
meters from the nearest LFA was considered astwo groups maintain important differences prior to
reasonable interval. Taking a larger distance woultheir assignment to the group. The use of pairad da

in this paper reduces the variability in the stadda



error of the differences in the sample means in  Table 4 Total costs (€, rounded) on the LFA farm

comparison to using independent samples. The actual businesses and the reference gtp2p06
a_nalysis of _ paired data_ means computing the LFA farms __ Reference test p-value
differences in the n pairs of measurements, group statistic t (sig. 2-

— _ ST tailed)
d; =Yy — Yy, and obtainingd ,s,, the mean and —;-— 171,500 70800 5076 0,010
standard deviations in the s. Also, the hypotheses of StdDev. 92,000 76,000

) Includingdepreciations and excluding interests
M, andu, must be formulated into hypotheses about

the mean of the differencesy, =y —u,. The Table 5 Total farm profit (€, rounded) at operationa
conditions required to develop & procedure for managemefit 2006
testing hypotheses and constructing confidence LFA Reference test p-value
' <1 ' farms group statistict (sig. 2-
intervals for 1, are: tailed)
1. The sampling distribution of thed. s is a Mean 63,300 58,500
.p _ 9 _ o, Std Dev. 50,400 65,900 0.614 0-541
normal distribution ' Depending on VAT

2. The di s are independent; that is, the pairs of
observations are independent. The t-test statistic is larger than the tabulated

First, the pairedt test will be applied to the total value (2.000) for df=59. Based on the results,dhisr

revenue, total costs and total farm profit. Thigegian NO evidence that there is a difference in totabrese,
overview of the elements that make up the famiynfa tota_l costs and total farm profit between the Lia#nt
income. Next, the paired test is applied on the Pusinessesand the reference group.

family farm income with and without LFA payment '€ same paired test will be performed on the
on both the LFA farm businesses and the referend@Mily farm income with and without an LFA subsidy

group. This will be done using SPSS. The draw® the LFA farms and the correspondimgference
conclusion will be based og = 005 group. The drawn conclusion will be based on

For these data, the parts of the 2-sided statistca & = 009. The mean, standard deviation and the test
results of the 60 LFA farms and their referenceugro

tests are are given in tables 6 and 7
o _ iven i :
Hoift, = =1, =0 g
Hotp, =p -1, %20 Table 6 Family farm income (€, rounded) minus Less

Favoured Area payment, 2006

Before computingt, first the d and Sy Wwill be

Lo LFA Reference test p-value

calculated. The mean, standard deviation and tte te farms group statistict  (sig. 2-

results of the total revenue, total costs and tiaah tailed)
rofit of the 60 LFA farms and their reference grou Mean 61,600 59,300

P @ Std Dev. 50,100 67,200 0290 0.773

are given in tables 3, 4 and 5.

Table 3 Total revenue (€, rounded) on the LFA farm Table 7 Family farm income (€, rounded), 2006

businesses and the reference gtpp06 LFA Reference test p-value
LFAfarms  Reference test p-value farms group statistict (tsélflqedz)
group statistic t (sig. 2-
tailed) ~ Mean 63,500 59,300 0.538 0.592
Std Dev. 50,200 67,200
Mean 261,100 258,500 0.284 0.777
Std Dev. 138,500 144,500 ' ' o
! Total revenue for operational management, depertirthe The t-test statistic is larger than the tabulated
VAT value (2.000) for df=59. This shows that there @ n

evidence that the family farm income with and witho
the LFA payment is different from the family farm



income of the reference group. Also the nonparametr  Table 8Pairedt -test for business indicators of LFA

Wilcoxon signed-rank test is performed to test the farmers and the reference group
various hypotheses and showed the same results. —zraples Test Confidence _ Rejection
statistic interval yes/no
t Lower and
VI.MULTIPLE IMPUTATION APPROACH upper bound

Family farm income

As described in section 4, there are two ways jham farmincome 4 gog _igigogo%nd No
which estimaf[ions can be made for the popt_;latiopamnyfarm income '
LFA farm businesses and the reference groups.ign thminus Less 0.368 - 17,700 and No
section, the multiple imputation approach will lsed. Favoured Area ' +12,200
By using the multiple imputation approach, it can bP&ment
defined h b fitt f hould b Farm businessindicators

efined how many best fitting farms should be usc_aqlotm costs (total
for the sample to make estimates about the populati paid costs included 0.538 - 11,400 and No

[7]. In this case, for each LFA farm business, filke  depreciations and +19,700
best fitting farms will be matched to the populatio €Xcl- interes

. . . . . Total revenue (for
The same imputation variables will be used as & thoperational - 18,700 and
simple imputation approach. Now, Stars searched f@fanagement, 0.027 +19,300 No
the five best fitting farms to make estimations w@ho depending on VAT)
the population. Stars simulates that at randomafne Total farm profits

the five reference farms is chosen to match the LFA&NOWn at
operational -0.990

farm businessTheoretically, all 5°°combinations of management,
LFA farms and the reference farms would have to bhéepending on VAT)
analyzed to get to know the distribution of the mea

This is quite impracticable; therefore the combovad  No Hhypotheses are rejected, the t-test statistics are

will be simulated 1000 times at random. To deteEmingmgjier than the tabulatedvalue (2.000), and the p-
whether the hypotheses are significant, the mean af,es are & = 005(2-tailed). Also when using the
the ~sampling distribution ~are necessary. Th%onparametric Wilcoxon signed-rank test the same

?'Ss'm”ar('jty IIIS palclulated gor the gcl?]al va]}rlableailf results were shown. Based on the results, it can be
arms and all simulations between the referencefar ., ded that there is no evidence that there is a

and the LFA farm. For each goal variable, the MeaYitference in total revenue, total costs and téaam
difference is calculated, as well as the correspmnd profit between the LFA ;‘arm businesses and the
standard deviation. From this point onward the sa ference group. There is also no evidence tha fise
procedure is _used as in the simple Imputation itterence in family farm income, before and afte
approach. Having all the elements of the palrest, subtractionof the LFA payment, of the LFA farm
the t-test statistic is calculated. The drawn conclusioR sinesses and the reference group.

will be based orr = 005. For these data, the parts of

the 2-sided statistical tests are

Ho g, =, =1, =0 VIl. DEEP PEAT MEADOWS

M= i(_) _ _ _ Nineteen deep peat meadow farm businesses that are
The t-test statistic, the confidence interval of thegjy,ated in the provinces of Zuid-Holland and Utrtec
family farm income for the 60 LFA farms, and theirgre present in the FADN sample. Because of the size
reference group are given in table 8. of the group, and the share of the deep peat meadow
LFA farmers in the Dutch LFA policy, this group was
analyzed separately. Both the simple and multiple
approaches were applied to the data. Both analyses

- 22,000 and

+7,400 No




were tested with the use of both a parametric andthere is a difference in family farm income (exdhgl
nonparametric test. From the results of the analyséFA payments) between the LFA farm businesses and
when applying the multiple imputation approachaibhc the reference groups. When looking at the famitynfa
be concluded that there are no significant diffeesn income including the LFA payment, still no evidence
between the LFA farm businesses in the deep peans found that there is a significant difference in
meadows and their reference group. Only when thiamily farm income between the two groups. Based on
simple imputation procedure is appfiedhere is a these findings it can be concluded that the redagize
statistically significant difference in the famifarm of the compensatory allowance is small and them®is
income before subtraction of LFA payment, betweervidence that it has a significant effect on thaifa
the deep peat meadow farm businesses and tfem income of LFA farm businesses. A significant
reference group. Then the family farm income of LFAdifferent family farm income is found in the deegap
farm businesses in the deep peat meadows fgeadows, however but only when applying the simple
significantly higher than the family farm incometbe  imputation approach. When applying the multiple
reference group. The results of the family farrome  imputation approach to the reference group, no
after subtraction of the LFA payment and the othesignificant difference between the groups could be
farm business indicators showed no significanfound anymore. It can be concluded, based on the
differences. method used in this paper, that there is no evielenc
that the family farm income of Dutch LFA farm
businesses is affected by the regulations aimirtgeat
VIIl. CONCLUSION conservation of natural handicaps, when compared to
farm businesses outside LFAs. The main purpose of

It is a challenge to support farming in regionshwit the Dutch LFA policy is to compensate farm
particularly unfavorable natural conditions forpysinesses for negative economic effects due to the
agricultural production. Farmers in Less Favouredonservation of natural handicaps. Although thiy ma
Areas sometimes have a long tradition of farmimgl a pe true for some individual farms, based on the
farms are taken over generation after generatidhén methods used in this paper, it appears not to be th
same place. Farmers create the landscape, use #@e for the collectivity of LFA premium benefidies
landscape and adapt to the landscape. as a whole.

This study tried to find out whether there are
differences in family farm incomes of LFA farm
businesses, due to the existence of natural hgralina IX. DISCUSSION
LFAs, when compared to farm businesses outside
LFAs, where these handicaps do not exist. A refaren In 2004 and 2005 major adjustments were made to
group of farms was compiled with the use of théhe Dutch Less Favoured Area policy. This meant the
simple and multiple imputation approach in Starsdatasets for these years were not reliable foryaisal
Because a large group of LFA farm businesses aféhe year 2006 was chosen as it was the first year i
located in the deep peat meadows, these farms wembich all data were available, and therefore can be
taken separately and a separate reference group weed for the quantitative part of this study.
composed. Both analyses were tested with the uae of Only 79 LFA farm businesses on the list of LFA
parametric and nonparametric test. When comparingayment receivers were present in the FADN for the
the outcomes of both analyses, using both tests, tlyear 2006. This is a low number of farms, and itilelo
overall conclusion is that there is no evidence thébe better to have a larger dataset.

Another problem rose when locating the non-LFA
farm businesses for the reference group composition
2 The simple imputation approach is tested with tfarametric There is a possibility that there are farmers that
a_nd a non-pgrametric test. _The out_come of the msirixrnest was  hayve land in a LFA, but did not apply for this sidlys
significant with a 95% confidence interval for thariable family for several reasons. This means that the conditbns

farm income, before subtraction of the LFA subsidythe deep .
peat meadows. farming are exactly the same as for the LFA farmers




It is difficult to locate these farm businessesusyng 5. LNV, 2007. Plattelandsontwikkelingsprogramma
the available statistical data. By setting up aimimnm (POP) 2, 2007-2013 voor Nederland. The Hague.
distance of the reference farms from the LFAs, this
problem has been reduced, although it could not & Council of the European Communities (CEC),
removed with absolute certainty. 1975. Council Directive of 28 April 1975 on
The regional differences in prices of land could mountain and hill farming and farming in certain
affect the family farm income of LFA farm businesse less-favoured areas (75/268/EEC). Brussels, Officia
and farm businesses outside LFAs. Sufficient data Journal of the European Communities, No L 128
necessary for research on this topic are not dlajla 19.5.75
S0 no conclusions can be drawn.
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