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1. Abstract

The objective of the poster paper is to identifgtdas of participation in investment
support scheme and to assess economic and othetsedff the measures 121 “Modernisation
of Agricultural Holdings” and 123 “Increasing of lue added” of the Rural Development
Programme (RDP) 2007-2013 on the Czech farms. Acpéar attention is paid to the issues
of participation in different measures, differetg@ impacts of the supports according to the
production conditions and deadweight. In generdle tselected measures improved
performance of supported farms. Evident differeneee among impacts in the farm
subsamples — in the sub-sample of farms with aeniglensity of ruminants the economic
impacts are statistically significant while in tber case are not.

Key words: modernisation, value adding, countetfalcanalysis, direct nearest neighbour
matching, deadweight

2. Introduction

The investment support has been considered as raigai vehicle for enhancing
competitiveness of the Czech agriculture since dhdy days of the economic transition.
However, little attention has been paid to the ea@bn of actual effects of the corresponding
support programmes. The need for a more rigorosgesament arrived with EU rural
development programmes, particularly the currente of2007-2013) for which the
Commission established the Common Evaluation a tdang Framework (EC 2006).
However, simple comparison of result indicators gesduction or GVA) between supported
and non-supported groups is methodologically probke, since it omits their multiple
factors formation and the fact that the measurestangeted to or exploited by only some
groups of producers/regions (Michalek 2007). Td deth these shortcomings a more precise
counterfactual approach is needed investigatingt wioauld have happened if the supported
producers did not participate in the programme #dreh comparing the result indicators
(Khandaker et al. 2010). In our previous reseaktbdonos et al., 2012) we showed using the
propensity score matching approach (PStjt there were benefits of the investment support
measures in terms of improved GVA and labour pradilg on a sample of about 800
farming companies. However, when extending the $amapabout 1400 the heterogeneity of
farms increased and we faced a serious problenmetgfrdscedasticity. To deal with it we
adopted an alternative matching approach suggbéstédhadie and Imbens (2002).

3. Data and Methods

Since it is principally impossible to observe or #ame farm the effects of participation
and non-participation in the measure, one has tms# or to construct a control farm with
“identical” characteristics from the pool of nonrpeipating producers. We use probit
regression to identify key structural variablesdonstruction of control farms.

The standard framework in evaluation analysis tonfdise the above problem provides
Roy-Rubin-model (Caliendo, Kopeinig, 2005). In tmsodel, the parameter which has
received the most attention of scholars is the AgerTreatment Effect on Treated (ATT); it
is defined:

Tarr = E[t|D = 1] = E[Y(1)|D = 1] — E[Y(0)|[D = 1], 1)

! e.g. Caliendo and Kopeinig, (2005), Khandakerlet2010)



wheret=Y(1)-Y(0), Y(D) is an result variable, D equalgflthe unit got an investment
support (treatment) and O otherwise. The sample f&Ké&s the form of

1
TsaTT = N_lziEparticip[YiT(l) - YLC(O)] ! (2)

where the upper indices T and C indicate partioiga{treated) and control farms
respectively. Matching estimators are based on imgua value on the counterfactual
outcome for each unit. Abbadie and Imbens (200@)pgse direct matching which is based
on metric ||x||=(x'VX)*?, wherex is a vector of structural variables aiMtis a positive
semidefinite matrix. This metric is used to deterenithe nearest similar unit(s). The
counterfactual is given as an average of the resulable of the few nearest units. Abadie
and Imbens (2002) define further a function(K which indicate how many times a control
unit (farm)i is matched, and shoved that the ATT estimatoredsas its variance depends on
it. Following it, they propose approaches for cotireg estimation bias and heteroscedasticity.
This approach is implemented in STATA as the nnmatocedure (Abadie et al., 2004).

We used several sources of data on farm charaasrend performance: Albertina
database, LPIS, data on agricultural supports gt by SZIE Albertina is main source, it
is a database built on annual reports of compamiesh are oblige to publish their economic
and book keeping figures. Since Albertina incluaedy financial indicators we linked
information on utilised agricultural area (UAA) aod land use from LPIS.

In order to investigate differences in investmempport impacts we have divided the
sample in several sub samples by production camditand orientation (given by the share of
grasslands 20%, < 20%), and density of ruminants on utilisgglicultural land (e. g 0.2
resp. < 0.2).

4. Main results

In general, most of the support was directed inlittestock sector in terms of numbers
(57%) as well as in terms of funds (72%). This laigainst the livestock sector results to large
extent from policy preferences. There were 1415caljural businesses in the Albertina
database which provided all economic figures forfalr years of the period 2007-2011. A
slightly more than a third of them (583) were avearén investment support from the Czech
RDP (measures 121 and/or 123).

Factor analysis detected 13 factors representirtgp 80 variability for nearly 50
indicators of economic performance. For selectiregrtearest neighbours we used 9 structural
variables regarded as factors as possible detentsimd farm participation in the mentioned
measures. The total cash flow represents sizeedbuiness; the share of grasslands indicates
if a farm is in the less favoured area, densityunfinants indicates production specialisation
and the rest are variables referring to finanmalrses for investment.

There are significant differences between partiaigaand non-participating farms in
the Albertina sample: the average utilised agncalt area of participating farms is
substantially greater (1717 ha) than the one ofpanticipants (1038 ha). The participating
farms are on average not only substantially latggralso more capital intensive than non-
participating ones. In contrast the groups do riéérd(statistically) in terms of the share of
grasslands and investment activity.

The participation in investment support programisesfected by various factors. Using
probit regression we can say that size, and demdityuminants affects the participation

2 State Intervention Fund for Agriculture - the payiagency.



positively while high capital intensity (cash flolabour cost ratio) goes against it. Credit
indebtedness is positive factor of participationntcary to total indebtedness which
discourages or prevents the participation.

We have chosen 6 performance variables (GVA, G\bail cost, Profit, GVA/sales,
Operational efficiency and Credit indebtedness) on which we measure tsesil the
investment support programme. Credit indebtednes$ @perational efficiency exhibit
significant and positive average treatment effectreated (ATT) in all types of participation
and both methods of matching see (Table 1). It lbaninterpreted as a mobilisation of
additional resources (bank credits) to finance madation of agriculture. From this point of
view, we can judge on the rather low deadweighdatfof Measures 121 and 123. Significant
positive effect was estimated for GVA and GVA/Sdles period 2007-2011 in the case of
PSM and also NNM. For NNM the effects in period 28D10 are much lower and not
significant because of presence the financial crigffects from participation are not
significant in case of Labour productivity (with@ption of the period 2007-2011) and these
effects are strongly variable. Effects for investinsupports schemes are not significant for
Profit at all.

Table 1 Comparison of the results according to thdifferent matching methods

PSM - kernel NNM according Abadie et al. (2004)
D-I-D MOD 2010 MOD 2011 MOD 2010 MOD 2011
Indicator ATT SE Sig. ATT SE Sigg ATT  SE Sigp ATT SE Sig.
Gross value added (per farm) 1091 733 1796 870 ** 1986 688* 2195 793  *x*
Labour productivity 0.045 0.249 0.214 0.127 * -0.098 0.159 0.108 0.159
Profit (per farm) 524 619 621 833 789 545 307 1042
Efficiency 0.221 0.141 0.269 0.162 * 0.188 0.075 * 0.209 TBO ***
Operational efficiency 0.048 0.015 ok 0.041 0.014 *=* (@B 0.019 * 0.028 0.010 ***
Credit indebtedness 0.029 0.005 sl 0.040 0.007 ** 0.0230@7 ** 0.033 0.007 ***

D-I-D: Difference in Difference between treated arah-treated farms and between years 2007 and 202011
MOD: treated farms under measure 121 Modernisatibagricultural holdings
Labour productivity = GVA / Labour Costs
Efficiency = GVA / Total Sales
Operational efficiency = (Net Value Added - Lab@asts) / (Intermediate Consumption + Labour Cosf8epreciation)
Credit indebtedness = Bank Credits / Total Assets
With regard to the fact that the differences betwegoups of farms are more
significant under application of matching methodading to Abadie et al. (2004) we present

results in the rest of results only for this matchmethod.

When we split farms into two sub-samples accordinghare of grasslands in total
utilised agricultural area then the average treatnedfects for both groups are more-less
identical in the level as well significance for diteindebtedness and GVA/Sales. Differences
are rather evident in GVA per farm and Profit parmf on one hand and in Operational
efficiency on the other hand. ATT for GVA per faimcase of farms with higher share of
grassland (over 20%) is significant and high —de8 higher than in opposite group. In case
of arable farms (grasslands below 20%) there tffescteis moreover insignificant. Much
greater difference is in Profit per farm but leeélsignificance is only 0.1 in case of higher
share of grassland and the effect is not significampposite group. On the other hand ATT
for Operational efficiency is significant in thebssample of arable farms and insignificant in
opposite group. At the same time ATT for this vilgais also higher in group with higher
share of grassland.

% (Net value added - personal cost)/(intermediatesconption + personal costs + depreciation)



Table 2 Effects from participation in investment masures for the subsamples divided according
to the share of grassland in UAA - NNM according tdAbadie et al. (2004)

share of grassland>=20% share of grassland<20%  shgrassland>=20% share of grassland<20%

D-I-D MOD 2010 MOD 2010 MOD+AV 2010 MOD+AV 2010
Indicator ATT SE Sig ATT SE Sig. ATT SE Sig. ATT SE  Sig.
Gross value added (per farm) 2129 603.5 ** 433 846.9 R0607.7 *** 370 842.6
Labour productivity -0.429 0.249 * 0.101 0.069 -0.423 ®24 * 0.124 0.070 *
Profit (per farm) 931 4800 * 66 691.4 897 484.7 * 18 684.9
Efficiency 0.370 0.168 ** 0.028 0.012 * 0.364 0.166 ** 0.029.012 **
Operational efficiency 0.063 0.039 0.024 0.009 ** 0.06203D 0.024 0.009 ***
Credit indebtedness 0.025 0.010 *** 0.030 0.008 **+* 0.02601D *** 0.028 0.008 ***

MOD+AV: treated farms under measures 121 Moderiusadf agricultural holdings and 124 Adding valeedgricultural and food products

The situation is different, let say more contrast grevious, in splitting farms
according to density of ruminants per hectare. Ager treatment effect on treated is
significant at the level 0.1 in both sub-samplesG¥A per farm and Operational efficiency.
Interesting is that ATT is for GVA per farm muchgher in farms with lower density of
ruminants. For Operational efficiency are valuesilsir with difference in significance. On
the other hand ATT for GVA/Sales and Credit inddbtess are more significant and higher
for farms with higher density of ruminants. Bothsuls can indicate lower deadweight
investment support and their higher efficiencyfioms with higher density of ruminants.

Table 3 Effects from participation in investment masures for the subsamples divided according
to the density of ruminants - NNM according to Abade et al. (2004)

Ruminants >=0.2 LU/ha Ruminants <0.2 LU/ha Ruminam8.2 LU/ha Ruminants < 0.2 LU/ha

D-1-D MOD+AV 2010 MOD+AV 2010 MOD+AV 2011 MOD+AV 2011
Indicator ATT SE Sigg ATT SE Sig. ATT SE Sig. ATT SE Sig.
Gross value added (per farm) 1565 588.5 *** 2519 1232.3 *1835 647.9 ** 2155 1272.8 *
Labour productivity -0.140 0.129 0.236 0.174 0.193 0.099 0.066 0.311

Proftt (per farm) 630 480.9 579 9245 1128 536.2 ** -155 499
Efficiency 0.206 0.089 ** 0.019 0.034 0.249 0.107 ** 0.025006
Operational efficiency 0.037 0.010 ** 0.044 0.023 * 0.03L011 ** 0.028 0.017 *
Credit indebtedness 0.034 0.007 ** -0.001 0.012 0.03808.0*** 0.006 0.014

MOD+AV: treated farms under measures 121 Moderiusatf agricultural holdings and 124 Adding valeedgricultural and food products

If we take the effect of CZK 1 796 000 or CZK 2 1@ in increasing of GVA per
farm (€ 71 847 and €87 810 respectively) and 58gléarms participating in the programme
measures Modernisation and Adding value then theratlv effect amounts CZK
1047 172 000 or 1 279 836 000 (€41 887 000 or¥R1000, respectively) for the first four
years of the programme (the period 2008-2011).IKiarepresents 1.3 — 1.6 % of the total
agricultural GVA produced in this period.

5. Conclusions

Based on our results from the counterfactual arsaly® can conclude that selected
measures (Modernisation of agricultural holdingd &dding value to agricultural and food
products) under the Rural Development Programm&-2003 have improved performance
of the supported farms in the Czech Republic. Perdmce indicators that improved in
comparison with counterfactual situation, differasording to which investment measures
we take into account, considered periods of evalnatnd applied methods. This shows that
in evaluation is not sufficient to demonstrate etffeof investment support only on one or few
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performance indicators. It is necessary to followrendimensions of the performance and
also various periods of evaluation. Applicationsaiveral matching methods also improve
robustness of results — each method creates ctactteal pair in different manner (one can
also asses the selection bias). The evident diftexeare among effects in sub-samples. From
this point of view it is useful to take in accowatrious logical sub-samples and observe how
the average treatment effects on treated differ.
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