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Farm performance and support in Central and WesternEurope:
A comparison of Hungary and France

Abstract

The paper investigates the difference in techrefiidiency and in productivity change, and
the technology gaps, between French and Hungaasansfin the dairy and cereal, oilseeds
and proteinseeds (COP) sectors during the peri@d-2004. The analyses are performed
with national FADN data and the Data Envelopmenalfsis (DEA) approach under each

country’s respective frontier and under a metafesnt

Results reveal that Hungarian farms’ technology mase productive, despite a technological
deterioration. This suggests technological adva#dgr large-scale (Hungarian) over small-
scale (French) farming. These findings may alsexjgained by the higher policy support in

France.
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Farm performance and support in Central and WesternEurope:

A comparison of Hungary and France

1. Introduction

Technical efficiency of farms in Central and EastBuropean Countries (CEECS) during the
transition has received large attention from redesns (for a review, see Gorton and
Davidova, 2004). Studies generally agreed thaethers a substantial potential improvement
for these farms, and related the low efficiencymarket and institutional failures that
prevented farmers to close the gap with the efficfeontier. Such analyses shed light on
which farms were laying backwards within the countdowever, they did not evaluate
farms’ performance in comparison to Western coastriThis issue is however becoming
increasingly important with the European Union (E&hlargement, as farms from CEECs
now have to compete with their EU-15 counterpantsh@ single market and receive similar
policy support. The expectation on the relativefgrenance of CEECs compared to the EU-
15 is ambiguous. On the one hand, the technologiinie obsolete as farmers’ investment
decisions might have been constrained by the lafékancing (e.g. Swinnen and Gow, 1999;
Fertd et al., 2006); on the other hand, in somentm@s most of the land is farmed by
corporate farms, whose large production scale ngglg an advantage to the farming sector
in these countries. Additionally, prior to accessgupport to farms was largely different in
the EU-15 and in the CEECs, and it is recogniset! $hbsidies received by farms influence

their performance.

This paper proposes to initiate the debate witlamalysis of the performance of Hungarian
farms specialised in two of the country’s majorpuis, milk (European Type of Farming
TF41) and cereals, oilseeds and proteinseeds (GQUF)3), compared with their French
counterparts. The objective of the paper is to stigate how farms in Hungary and France

differ in terms of performance, and which countgds the technology.

Firstly, technical efficiency (that is to say thbiley of a farm to use the best existing
technology in terms of quantities) and Total Fa&uwoductivity (TFP) changes, are calculated
under each country’s respective technology frontiar order to assess the room for
improvement within each country. In opposite toistofarms, the performance of Hungarian

farms has not received huge interest in the libgeatOnly a few papers investigated
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productivity or technical efficiency at a specifiate during the transition (Hughes, 2000;
Mathijs and Vranken, 2001; Davidova et al., 2002).

Secondly, the same measures (technical efficiemcly TP change) are calculated with a
common technology frontier, that is to say a metafer constructed on the merged sample
of both countries, in order to understand which ntou is lagging behind in terms of
technology. Comparing countries in terms of farficeincy and technology with the help of

a metafrontier has not been widely studied in itieedture and never in terms of TFP change.

Thirdly, the role of subsidies on farms’ performanechnical efficiency, TFP change and
technology superiority) in France and in Hungargasnpared. Public subsidies are among
the main factors explaining farms’ technical effiacy, or, rather, explaining farms’ technical
inefficiency. Empirical evidence of a negative impaf subsidies on farms’ technical
efficiency has been provided in the literature Yestern countries (e.g. Giannakas et al.,
2001; Latruffe et al., 2008b; Zhu et al., 2008udis about CEECs are however rare (except
for Bojnec and Latruffe, 2009), and this paper witintribute to this issue. Regarding the
influence of public subsidies on TFP change, theaioh is indefinite, as TFP change
comprises two components: technological change tactinical efficiency change. The
literature on this issue is inexistent, and theepapill also help shed light on it. Another
contribution is that we investigate whether sulesdadditionally contribute to technology
gaps between two countries, by using efficiencyltesfrom the metafrontier, which has

never been done so far.

The paper is structured as follows. The next sedmscribes the methodology and data used.
The third section presents the results. The lagigeconcludes.

2. Methodology and data used
2.1. Methodology

In this paper the non-parametric approach Data lBpugent Analysis (DEA) is employed to
calculate farms’ performance indicators. DEA does$ mecessitate assumptions about the
production function and the error term distributiamd therefore potential misspecifications
are avoided. Instead, DEA uses linear programnangphstruct the efficient frontier with the
best performing observations of the sample usethadahe frontier envelops all observations

(see Charnes et al., 1978). The distance fromra tarthe frontier provides a measure of its
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efficiency. Efficiency scores are between 0 and indicating a fully efficient farm (i.e. on
the frontier) and a larger score showing a higffieciency. DEA also enables to assess under
which returns to scale each farm operates: con$@RE), decreasing (DRS) or increasing

(IRS) returns to scale.

To assess the technology gap between two groupsbeérvations, we use the method
originally proposed by Charnes et al. (1981) in ttese of two types of education
programmes. The method relies on constructing a Diefafrontier, that is to say a frontier
enveloping several groups of observations whosentdogy differs, and comparing it with
the respective frontier of each group, in orderidentify technology gaps between each
group’s frontier and the enveloping metafrontieneTmethod consists in three steps. In a first
step, yearly technical efficiencies under respecfiontiers are calculated, that is to say a
frontier is constructed for each country (for egelar). This shows how farms in each country
perform with respect to their own country’s teclagyl. In a second step, both countries are
merged in a unique sample and a common frontieonstructed (each year). Yearly technical
efficiencies are calculated under this metafrontierthe third step, a technology ratio (also
called productivity factor) is computed for eachnfa(in each year): the ratio is the farm’s
technical efficiency calculated under the metaientdivided by the farm’s technical
efficiency calculated under the respective coustfyontier. By construction, the ratios are
equal or less than 1. Average technology ratiosFfench farms and Hungarian farms are
then compared; if they are different, it indicategap between both countries’ technology,

with the higher average revealing the more progadgchnology.

In addition to investigating farms’ yearly techrliefficiencies as explained above, the change
in farms’ performance over the whole period is ®&dd This is done with the help of
Malmquist indices, which can show the change in DeRveen two periods, based on the
farms’ distance to the frontier in each year (Casteal., 1982). Malmquist indices can then be
decomposed into the part of TFP change that istdug change in farms’ position with
respect to the frontier, that is the technicaloggficy change, and the part of TFP change that
is due to a shift of the frontier over time, thathe technological change (Fare et al., 1992).
Indices equal to 1 indicate no change, while irgligeeater (less) than 1 show a progress (a

regress).

Finally, with the help of econometric regressions imvestigate the role of subsidies on
farms’ performance in both countries. Regressiams carried out on the merged sample
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(including French and Hungarian farms). The depetdariables used are in turn: the
technical efficiency scores calculated under eaxintry’s frontier; the technology ratios; the
TFP change indices calculated under each counfrgistier. Thus, three regressions are
undertaken for the COP merged sample, and threessigns for the dairy merged sample. In
order to control for size effects, the indicator wubsidies is defined as a ratio: the ratio of
total subsidies received to total output producadtifie COP sample, and the ratio of total
subsidies received to milk output produced fordagy sample. The difference in the effect
of subsidies between both countries is assessédtwatintroduction of a cross-term defined
as the product of the subsidy proxy and of a dunteking the value 1 for Hungarian farms

and the value 0 for French farms.

2.2. DEA model specification and data

For dairy farms (TF41), the DEA model includes tougputs — the quantity of milk produced
in litres and the value of other output in euroanrd five inputs — the agricultural utilised area
in hectares (ha), the total labour used in Annualkivig Units (AWU; 1 AWU corresponds
to 2,200 work hours), the value of total assetsuros, the value of intermediate consumption
in euros, and the number of livestock units (caltad with the standard European definition).
For COP farms (TF13), the model includes a singkput — the value of total output in euros
—, and four inputs — the same as for dairy farneepifor the livestock units which are not

included. All values were deflated by relevant eriledices.

Balanced panel data from each country’s nationahF&ccountancy Data Network (FADN)
database over the period 2001-2004 are used. Tatlesents the average output and inputs
for both countries over the period studied. Huragaiarms were much larger than French
farms, in particular in the dairy sector. For exéngthe Hungarian COP sample operated on
average 247 ha of land against 145 ha for FrencR @@ns, and the respective figures for
dairy farms are 321 ha and 75 ha. The size difterdretween both countries remains when
comparing the other production factors and the wstpexcept for capital and intermediate
consumption, which were lower for Hungarian CORPrfgthan for French COP farms.

Table 1 also displays the value of subsidies recelwy farms during the period studied, as
well as the ratio of total subsidies received taltoutput produced for the COP samples, and
the ratio of total subsidies received to milk odutpuwoduced for the dairy samples. During
2001-2004, in the COP sector, French farms recema®dnuch as twice subsidies than
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Hungarian farms on average: 0.555 euro for everg etioutput produced in France, against
0.257 in Hungary. In the dairy sector the subsidymilk ratio is slightly higher in Hungary:

0.078 euro for every litre of milk produced in Feapagainst 0.095 in Hungary on average.

Table 1. Description of the samples: average valuésr the whole period 2001-2004

Dairy farms (TF41) COP farms (TF1B)

France Hungary France Hungary
Total output (thousand euros) - - 113.2 156(9
Milk produced (thousand litres) 258.5 1,380.4 - -
Other output (thousand euros) 335 339.1 - -
Utilised land (ha) 74.6 320.6 145.2 246.8
Labour (AWU) 1.78 18.8 1.57 3.91
Capital (thousand euros) 222.5 482.4 193.1 140.0
Intermediate consumption (thousand euros) 66.9 4348. 76.3 73.8
Number of livestock units 86.1 361.1 - -
Total subsidies received (thousand euros) 18.9 1155. 53.6 20.0
Total subsidies per total output produced - - 0.5550.257
Total subsidies per milk output produced
(euros / litre) 0078 009 - -
Number of observations per year 679 32 911 278

3. Results
3.1. Yearly technical efficiency

Table 2 presents the country averages of techeitialencies calculated with regard to the
countries’ respective frontiers and to the metdfesnas well as the technology ratios. Figure
1 shows the evolution of yearly average technitfadiency for both countries calculated with

regard the country’s own frontier for the dairy a@@P samples. Figure 2 shows the

evolution of the technology ratios for both couedrfor the dairy and COP samples.



Technical efficiency with respect to the countriesivn frontier

Regarding dairy farms, for the whole period 20004€@he average technical efficiency is
lower for the French sample (0.765) than for thengghrian sample (0.859) (Table 2). This
suggests a larger heterogeneity of operationatipescin the French dairy sample than in the
Hungarian dairy sample. DEA results indicate ttreg majority of Hungarian dairy farms

were operating under CRS (44 percent of the sanmpligating an optimal operational scale,

while the French dairy sample was equally splitveein too small farms (45 percent under
IRS) and too large farms (46 percent under DRS){OALCOP farms, over the whole period

the average technical efficiency is more similar both countries than in the case of dairy
farming, with a short superiority for French far(@474 for France and 0.421 for Hungary).
This indicates that COP farms in both countries eveery heterogeneous in terms of
production practices. In both countries, the majooil farms were operating under IRS (50

percent of each country’s sample) suggesting aitaall operational scale.

Table 2. Yearly technical efficiency under the coutnies’ respective frontiers and under

the metafrontier, and technology ratios™: averages for the whole period 2001-2004

Dairy farms (TF41) COP farms (TF13
France Hungary France Hungary
Average technical efficiency under the
. . _ 0.765 0.859 0.474 0.421
countries’ respective frontiers
Average technical efficiency under the
_ 0.685 0.833 0.400 0.413
metafrontier
Average technology ratid 0.895 0.968 0.845 0.982
Number of observations per year 679 32 911 278

& Technology ratio of farm = technical efficiency score of faricalculated under the metafrontier common to

both countries / technical efficiency of fafmalculated under the respective country’s frontier

Figure 1 reveals that, in the case of dairy farmthg average technical efficiency remained

relatively stable in France during the first thyears and then decreased slightly in 2004. In

Hungary, the average score decreased sharply i& &@ 2004. This suggests that there has

been a worsening in the farming practices in tlogntry at this period, may be due to the

adjustment to the EU quality and environmental ddats. Regarding the COP farms, Figure

1 shows that, while the average technical efficyermd the French sample remained
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approximately the same over the whole period, famihe Hungarian sample became less
efficient on average between 2002 and 2003, whial be due to strong drought. However,
the COP Hungarian farms increased their averagaesf€y again in 2004, catching up with
the French sample, showing a successful adaptatbomhe new environment of EU

integration, what the dairy farms did not show.

Figure 1. Evolution of yearly technical efficiency calculated under the countries’
respective frontiers in 2001-2004 for dairy and COPRarms
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Technical efficiency with respect to the metafroatiand technology ratios

As the interest is in the comparison of the perfmoe of each country, the results using the
metafrontier are not presented for the merged sgniplt for each country only. Table 2
displays the average technical efficiency of thenéh sample and of the Hungarian sample
respectively, calculated under the assumption cbmmon frontier across both countries.
Results show that the superiority, in terms of tecdl efficiency average, of the Hungarian
sample in the dairy sector remains when using tagfmontier (average technical efficiency
of 0.833 for the Hungarian farms against 0.685lerFrench farms). This suggests that more
Hungarian dairy farms were closer to the efficiemtnmon frontier than French dairy farms.
In the COP sector, while the technical efficienegrage for the French sample was higher
than the one for the Hungarian sample under eaghtgos frontier, the technical efficiency
averages calculated under the metafrontier arelagirbetween both countries, with a very
slight superiority for Hungarian farms (0.413 ag4i®.400). This suggests that, if it is



assumed that there is common technology betweearclFr@and Hungarian farms, Hungarian
farmers make a more efficient use of this technpliadgoth the dairy and COP sectors.

Table 2 also gives the averages of the technolatigs; calculated as the ratios of efficiency
scores under the metafrontier to scores under dbpective frontiers. In both sectors the
average technology ratios over the whole periodgreater for Hungarian farms than for
French farms (0.968 against 0.895 for dairy farth882 against 0.845 for COP farms). This
difference was tested to be significantly differéaim zero at 1 percent level. This suggests
that Hungarian farms have on average a more priveutéchnology than French farms.
Hungarian farms’ technology dominates in both sactivlore specifically, the ratios indicate
that French farms produce 92 percent of the prooluadf Hungarian farms in the dairy
sector, and 86 percent in the COP sector. FigupgcBjring the evolution of the technology
ratios over the whole period, shows that the dEamey between both countries is particularly

strong in the year 2001 for dairy farms and inytear 2003 for COP farms.

Figure 2. Evolution of technology ratio in 2001-2004 for dairy and COP farms
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3.2. TFP, technical efficiency and technological emges

Table 3 shows the average indices of TFP changshnieal efficiency change and
technological change, over the whole period fotheseample when using separate frontiers.

Under the countries’ respective frontiers, resmticate that in the dairy sector French farms
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have experienced a TFP growth of 0.9 percent, wHuagarian farms have experienced a
TFP decline of 16.1 percent, mainly due to a tetdgiocal deterioration of 14 percent. French
dairy farms, by contrast, had a technological peegrof 2.4 percent. Both countries have
experienced a deterioration of their average tecthmifficiency (-1.5 percent and -2.5 percent
respectively), confirming the patterns observed-mure 1. The opposite finding is shown in
the COP sector, where both samples had an incnedbkeir technical efficiency of about 3

percent. This results in a TFP growth for both ¢oas, of 0.4 percent for the French sample
and 1.1 percent for the Hungarian sample, despiéelanological deterioration (-2.9 percent

for France, -2.0 percent for Hungary).

Table 3. TFP, technical efficiency and technologitachanges calculated under the

countries’ respective frontiers: averages for the wole period 2001-2004

Dairy farms (TF41) COP farms (TF13
France Hungary France Hungary
Average TFP change, including: 1.009 0.839 1.004 011.
average technical efficiency change 0.985 0.975 1.034 1.032
average technological change 1.024 0.860 0.971 0.980
Number of observations per year 679 32 911 278

3.3. The role of subsidies

Table 4 shows the results of the regression oneittenical efficiency scores calculated under
the countries’ respective frontiers. Regardingyd&arms, the effect of the ratio of subsidy to
milk output produced on technical efficiency foreRch farms is —0.849 (significance at 1
percent), while the effect for Hungarian farms @849 + 0.407 = —-0.442 (significance at 1
percent). This indicates that in both countriessglibs received by farms during the period
2001-2004 decreased their technical efficiency, ave&n more in France. The same
conclusion can be drawn for the COP sector, whieeeefffect of the total subsidies total
output ratio on technical efficiency for Frenchnferis —0.148, while it is —0.148 + 0.139 = —
0.009 for Hungarian farms (significance at 1 perden both countries). Such a negative
influence of subsidies on farms’ technical effiadgns in line with the theory and previous
studies. The stronger influence on French farméciehcy than on Hungarian farms’
efficiency may come from the larger support receéilig French farms (see Table 1).
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As shown by Table 5, subsidies have a non-zeraeanfie on the technology ratios for COP
farms only. The effect for Hungarian COP farms {s0.029 + 0.029), while the influence for
French COP farms is negative of —0.029 (signifieaat1 percent). This may partly explain
why French COP farms did not catch up with the bedtnology over the period studied and

remained with lower technology ratios.

Finally, Table 6 displays the results of the regi@s on TFP change indices calculated under
the countries’ respective frontiers. Subsidies hawesffect on the dairy sample, whether in

Hungary or in France. By contrast, in the COP secuobsidies enable a TFP increase in
France (+1.261), and even more in Hungary (1.2&8224:5.583).

Table 4. Results of the regression on the technicafficiency calculated under the

countries’ respective frontiers

Dairy farms (TF41) COP farms (TF13

Parameter  Signif. Parameter Signif.?
Constant 0.831 ok 0.556 el
Dummy = 1 if Hungarian farm 0.069 *hk -0.132 rxk
Total subsidies per total (COP) / milk

_ -0.849 *kk -0.148 *hx
(dairy) output produced

Total subsidies per total (COP) / milk
(dairy) output produced * Dummy = 1 if 0.407 *hx 0.139 Fork

Hungarian farm

Total number of observations 2,844 4,756
R-square 0.127 0.129

& Significance at 1 percent (***), 5 percent (**) &0 percent (*).
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Table 5. Results of the regression on the technolpgatios #

Dairy farms (TF41) COP farms (TF13

Parameter  Signif. Parameter Signif.”

Constant 0.898 ok 0.861 il
Dummy = 1 if Hungarian farm 0.083 il 0.120 ol
Total subsidies per total (COP) / milk

(dairy) output produced 0032 0029 ”
Total subsidies per total (COP) / milk

(dairy) output produced * Dummy = 1 if -0.091 0.029 *rx
Hungarian farm

Total number of observations 2,844 4,756
R-square 0.019 0.238

 Technology ratio of farm = technical efficiency score of faricalculated under the metafrontier common to

both countries / technical efficiency of fafmalculated under the respective country’s frontier

® Significance at 1 percent (***), 5 percent (**) @0 percent (*).

Table 6. Results of the regression on the TFP chaagalculated under the countries’

respective frontiers

Dairy farms (TF41) COP farms (TF13

Parameter  Signif. Parameter Signif.?

Constant 1.021 ok 0.377 ok
Dummy = 1 if Hungarian farm -0.134 el -0.035

Total subsidies per total (COP) / milk

(dairy) output produced 0007 1261 -
Total subsidies per total (COP) / milk

(dairy) output produced * Dummy = 1 if -0.296 4.322 *rk
Hungarian farm

Total number of observations 2,133 3,567
R-square 0.028 0.471

& Significance at 1 percent (***), 5 percent (**) &0 percent (*).
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4. Conclusions

The paper has investigated the performance of Brand Hungarian farms and has compared
their technology under a common technological fenin the dairy and COP sectors. The
analysis was performed during the period 2001-20d#n Hungary was at the end of its

transition period and preparing for EU accession.

Results revealed that in both the dairy and the Gé&dgors, Hungarian farms were strong
leaders in terms of technology (higher technolagfjos) with a more productive technology,

despite a technological deterioration (technoldgit@nge indices less than 1). It could have
been expected, by contrast, that Hungarian farmddidag far behind French farms, as they
may not have had access to modern technology dtimmgransition period, either because
this technology was not available or because narsad were financially constrained. This

suggests technological advantages for large-sddiengarian) over small-scale (French)
farming in these two sectors. This would be paldidy true in the dairy sector where

descriptive statistics revealed a large size dmurey between both countries. In the COP
sector, the Hungarian technological superiority rhayexplained by the difference in policy

support between both countries. French COP farneesived much more subsidies (per unit
of output produced) than Hungarian COP farmersnduthe period studied, but these
subsidies have a stronger negative impact on teahefficiency for French farms than for

Hungarian farms, and a negative impact on the taltiti lead the technology (i.e. on the

technology ratios) only for French farms. Moreowehjle subsidies were a positive factor of
TFP growth in the COP sector in both countries, d@ffect was stronger for the Hungarian
sample.
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