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Abstract

Prior to the EU accession Polish agricultural seat@as experiencing serious structural
problems. Not surprisingly Polish agricultural nggtions with EU were the toughest. Polish offisial
wanted to convince domestic rural electorate thatfarms will operate on the competitive basis in
enlarged EU. This paper investigates, however, timwcompetitiveness has been evolving yet prior
to the accession, given the strong pressures withich it had to operate. We asked if Polish farms
were responsive to this pressure - that is whethey were able to increase their productivity
sufficiently to counter negative forces at work am@intain their competitiveness. The research
showed a gloomy picture of declining farm produtyivtogether with deteriorating relative
agricultural prices over 1996-2000 which revealallifg competitiveness in the sector. This can
partially explain why the rural electorate in Paamas very much against the EU accession till the
very end. The Polish experience can be usefuhinext EU candidate countries.

Keywords: competitiveness, productivity, farm sector, transit Poland
JEL: Q12

Introduction

All countries which decide to join the European &miEU) implicitly assume that they will
be able to successfully compete on the Single Maski the other, ‘old’ member countries. They
obviously want to gain from the accession be aldlerdspond to the increasing pressure on
competitiveness of the sector. Since countriedgrjgithe EU are usually more rural in their natuas (
it was the case last time and will be in the neav&) the competitiveness of their farm sector is an
important issue both from economic and politicahpof view. However, how successful they can be
in improving the competitiveness before the acoesdepends to high extent on the understanding the
dynamics and sources of the pressure stemmingetedttor. The competitiveness will be determined
not only (and probably not primarily) by agriculairpolicy itself but by the overall internal and
external forces which will affects the agricultusaictor in terms of relative agro-food prices, s@std
accessibility of credits, changes in exchange e, The pressure may come both from within the
economy (transition process) and from abroad (Céferm, WTO negotiations, big and expansive
markets like China, Russia, India, etc). Polishadiural sector after 1989 is a good example ,odist
it was exposed to the forces like: rapid trade pride liberalization, declining world agricultural
prices, appreciation of own currency, etc. anddfwee had to face the problems of increased input-
output prices, high costs of credits, decliningaattiveness of agricultural export expressed imifpr
currency, etc.

This work is also an attempt to reconcile macroeatioc and microeconomic perspectives,
which are all too often applied separately in stadon the sector's competitiveness in transition
economies. As such, it draws mainly on the thedrgymamic comparative advantage, but also refers
to theories of growth. It analysegnamic comparative advantage as a result of three main elements:
(i) changes in relative agricultural prices (outmgut), (ii) changes in total factor productivignd
(iii) adjustments in factor proportions. Since puotivity is widely perceived as one of the most
important offsetting responses that agriculturaldoicers have to combat to any unfavourable and
unavoidable pressures stemming from outside th&rsemuch attention is paid in the paper to
productivity changes and its decomposition. The @sivelopment analysis (DEA) is employed where
total factor productivity (TFP) is broken down iniechnological changes, ‘pure’ technical efficiency
changes and scale efficiency changes. The arsctdriictured as follows. The next section reviews
previous studies on competitiveness of farms inaf@dl then theoretical model for studying
competitiveness is proposed and empirically vetifieast section draws conclusions.

Previous studies on competitiveness of agriculturaector in Poland

Few topics in economics have generated as muchgdimn and controversy over recent years
as competitiveness (Dunning et al., 1998). Thigisbably because the concept has so many
dimensions. Firstly, its range of possible applaad is wide - from individual and company activity
to sector and sector cluster activity, throughegional and state levels (Porter, 1990; Dunningl.et

! The author would like to thank the Institute of &gitural and Food Economics (IER&RIn Warsaw for
providing the data, especially dr Lech Goraj (Hehthe Department) and dr Dariusz Osuch (Senior iBpsi)



1998). Secondly, competitiveness can be conceieeitber as potential (assessed ex-ante) or
revealed (assessed ex-post). Thirdly, it findsrdsts planted in diverse theories: trade theory,
managerial and business theories, etc. Fourthdyctimcept also has a temporal element — short-term
and long-term competitiveness may be thought afity different terms (Boltho, 1996). Last but not
least, it is a relative term, with potentially dige points of reference, for example, differencaess
nations (external competitiveness) or sectors wittgtions (internal competitiveness) ($¥2001).

Therefore, there is no single theory nor ideal mea®f competitiveness. However, most
theories stress technology and productivity aspitime determinants of long-term competitiveness
(Abbot and Bredahl, 1994). Furthermore, measuresoofipetitiveness include eithertechnical
component (productivity or efficiency) or aelative price component (prices of inputs and outputs or
private versus social prices) or both (Bureau anth@lt, 1992).

The literature on competitiveness of Polish agtioeal, especially in the context of European
Union entry, is already quite rich. It can be daddinto two broad categories: empirical and
descriptive, with the latter far outweighing therfeer. There are some common conclusions from both
kids of studies, as follows: (i) the potential obliBh competitiveness results mainly from low
production factor costs (mainly wages) relativeottver sectors in the economy and relative to
agricultural sectors in Poland’s main trade pagnée. EU countries; (ii) Poland has a revealed
comparative advantage in the production of labaterisive products; (iii) general speaking, larger
farms proved more competitive so far than smallsoifie) the competitiveness of basic agricultural
products is relatively higher than that of procedssees; (v) the competitiveness of agriculture is
relatively low in the economy compared with othectsrs; (vi) competitiveness is determined mainly
by productivity and profitability. How these resuitere found is explored below.

Empirical studies on the competitiveness of Po#ighiculture are most frequently based on
the concept of @mparative advantage, though most are of a static character. Both aphemdo
comparative advantage, the Ricardian (ex-ante) camgpr and Balassa's (ex-post) revealed
comparative advantage have been applied. A congman$ results from those two approaches and
even within them is not straightforward becausedhelies differ in too many aspects, for example
they assess competitiveness based on a broad oficgenparative advantage indicators, in different
time spans, with different points of reference,falént sets of products, at different levels of
aggregation, etc.. Nevertheless, some very gesgndhrities and lessons can be drawn. This type of
studies are summarised in Table 1.

It is worth mentioning one more category of empgiricstudies, which tackles the
competitiveness through studying selected detemmsnaf it, such as: factor productivity, profitatyil
and efficiency. Although they do not explicitly eefto (or measure) competitiveness, they do
contribute considerably to the overall understagdifhthe competitiveness of the Polish agricultural
sector. The methodology applied in these studidsltaa main results are summarised in Table 2.

Methodology for assessing changes in competitiverses

The analysis of changes in the competitivenesshef agricultural sector in this paper is
undertaken according to a theoretical model prapdsethe author, which is not based on any single
theory or method but a combination of theories amethods. The eclectic approach towards
competitiveness was already suggested earlier bkuBe and Meijl (1999), Abbott and Bredahl
(1994) and other agricultural economists. Therefohe author puts competitiveness in a broad
context linking macro- and microeconomic analygisich seems especially appropriate for transition
countrieg, where macroeconomic changes are dynamc overwhelming for all sectors in the
economy.

2 Presenting the sector in macroeconomic context,ben popularised before by non-Polish econorttistaame only a
few: M. Banse, K. Macours, W. Minch, S. Tangermaswinnen) and some Polish ones (to name only a\iéwsuba, W.
Orfowski, W. Piskorz, M. Safin, J. Wilkin, A. V¥h



Table 1. Quantitative studies on comparative adgatn Polish agro-food sector

Projects Years covered Commodities/aggregation ~|Measures used
Majewski and Dalton (eds. XRCA, MRCA,
(2000) 1995-1998 21 primary and processed RTA, XCA, MP,
Frohberg, K products MRTA, IIT
DRCs
’ 1996-1998
Gorton, M. et al. 9 Productswheat, rye, rape seef,
potatoes, sugar beet, pigs, beef,
milk
Farms: small, medium, large
Poganietz and Frohberg 24 primary and processed DRCs, PRCs
(eds.) (2000) 1995 and 2005 |Products (at two stages of
Banse, et al. processing)
DRCs, PRC
]1993-1995 o
Czewski, ef 8 products/activitiesvheat, sugg
al. beet, rapeseed, potatoes, live p
beef cattle, dairy cows, apples
Farms: small and large
Guba (2000) 1997 and 2007 | Milk processing industry DRCs, PRCs
Guba (1999) Base years 199318 products/activities, small and |PRCs, PRCs
1995 large farms
Guzek, et al. (1999 Base years 199392 products r' coefficient
1997 (PRA)
Forecast until
2002
Tangeman and Miinch
(eds.) (1997)afin, M. an(1990-1995 Agro-food various products,  |PRCS
?ajtar, ‘]forecast for 2002|Primary products and processirig
Munc.h, w Farm-gate level
Rajtar, J. Processing C, IIT,RCA
Safin, M
_ 1992-1995 CN 2-digit and CN 4-digit
Misala, J
Safin (1995) 1990-1993 2 productgigs and cattle DRCs
Mroczek (1995) 1990-1993 2-digit CN RCA, TC, IIT
PRA

Guzek (1993)

Base period 198¢
1991

Forecast period
1992-1996

B5 agro-food products broken
down into 12

sections of agriculture and
processing

Source: The author’s compilation based on the abtwies




Table 2. Studies on determinants of competitiveireB®lish individual farms in transition

o8

- O

<

Study Core analysis Methodology Period covefdrlesults
and data
Latruffe Differences -Data Envelope | 1996 and 200Q - Livestock farms more technically an
etal between crop and | Analysis . scale efficient than crop farm, -
(2005) livestock farms in , IERIGZ farm | |nefficiency is rather technical than
Technical and - Confidence survey scale; - Inefficiency dropped in 2000
Scale Efficiencies | intervals from from 1996;- Low education of farmers
bootstrapping and overcapitalisation; - Most of the
crop and about half of livestock farm
operating under increasing returns to
scale
Lerman Efficiency and - Data Envelope | 2000, Survey - Most farms very inefficient; - Smal
(2002) partial productivity | Analysis (DEA) | conducted by | group of leaders in efficiency; -Larger
o the World farms on average more efficient; -Lan
-Productivity of | gank and Labour productivity increases wit
land and labour farm size
Brimmer | Decomposition of | - TFP; 1991-1994 - Sharp decline in TFP; Technologica
etal. productivity - Malmquist . regression - Small increase in
(2002) growth for index IERIGZ farms | technical efficiency and scale
individual farms | decomposition; | SUVey efficiency
- Parametric
approach,
translog funcion
Davidova | Spatial analysis of | -Total Factor 1999, 2000 - Very low profitability of individual
et al. Total Factor Productivity . farm sector and most farms
(2002) Productivity and | (TFP); - IERIGZ farms | nprofitable; - Generally low TFP,
profitability in Tornqvist-Thail | Survey most farms unproductive; - Low qualit
Poland (+some index; - Three of education and land hamper
other CEE and EU| cost revenue productivity; - Positive relationship
countries) ratios (one taking between farm size and TFP and
account of profitability
alternative costs)
Munroe Technical Cobb-Douglas | IERIGZ farm | Farms above 15ha are less efficient.
(2001) efficiency stochastic survey (1996) | Positive correlation between
frontier specialisation and efficiency, negative
with age
Mech Comparing - Partial 1988-1994 - Land productivity decreases with siZ
(1999) productivity and productivities- . - Labour productivity, increases with
gross margin labour, land, IERIGZ farm | gjze. The smaller the farm, the higher
between size capital; - TFP- | Survey the labour intensity;- Capital
groups of family Torngvist index. productivity increases with farm size;-
farms - Gross margin TFP increases with size; values large
index by farm than 1 in farms above 10 ha; - GM
size index increases with size, values larg
than 1 in farms above 7 ha.
van Zyl et | Total factor - TFP-Tornqvist-| 1993 - Large farms are not more efficient
al. (1996) | productivity, and | Theil index at g than smaller farms; -Differences in
technical and scale private prices IERIGZ farm | gcqle efficiency between large and
efficiency for and at survey TWO | small farms are insignificant; -Total
different size opportunity costs €glons in efficiency does not differ significantly
groups of family Central-West | perween the two groups; - Smaller
- DEA Poland

farms

farms are more labour-intensive

Source: The author’s compilation based on the alstudies



The model presented here is a combination of metkddch have their roots in trade theory,
growth theory and theory of the firm. From theftfingo, the ideas of dynamic comparative advantage
and endogenous growth are borrowed, and from tin@, tthe production function. Various methods
well defined in the literature were also chosenedg) combined with some general economic
knowledge, allowed for a formalisation of a logicalodel with two goals: the introduction of
discipline (structure) into the analyses and tdolenable the formulation of testable hypotheses. A
such, the work is not a single econometric modai,abcombination of formal methods which lead to
a verification of the hypotheses and formalisefthenework within which competitiveness is defined.
The logic of the model is depicted in Figure 1.

The upper part of the model is based on a methggialieveloped by Nishimizu and Page
(1986), called the decomposition of dynamic compagaadvantage. According to it, the changes in
competitiveness, measured for example by domessicurce costs (DRC), can be broken down into
changes in: relative prices (factor costs and tesfrtsade), changes in total factor productivitpda
changes in techniques of production (defined asgésin factor proportions). The formal derivation
of these elements is presented in the Appendix, Bokhe logic of the method is as follows: in a
small, open economy agricultural prices are deteedhiby changes in international prices on foreign
markets. This in turn influences relative domesitigicultural prices, i.e. relative factor and outpu
input prices. If output prices (tradables) declohge to pressure from outside and input prices (a
mixture of tradables and non-tradables) do nobfellthen producers are under cost pressure, which
squeezes the profitability of their production. bngantly, producers do not have much influence on
the relative prices (the prices are exogenous filoair point of view). However, according to the
model, producers may respond to this outside pressy increasing their total factor productivity
(e.g. by increasing their efficiency) and technsjoéproduction (i.e. replacing expensive factoithw
cheaper ones, given the changes in relative privesjuse they are endogenous from the point of
view of producers. Generally, changes in factopprbons are limited, so the main offsetting power
in the hands of producers, to maintain or improeengetitiveness, lies in improving their factor
productivity.

The left-hand side of the model is based on a frvemnie developed by Quiroz and Valdes
(1993) and shows that relative prices are infludniog domestic policies both directly (by sector-
specific interventions and trade policy instrumgrasd indirectly (by macroeconomic policy). The
authors show that indirect or economy-wide effeetlt from the impact of macroeconomic policies
on the real exchange rate and, thereby, on théwelprice between tradables and non-tradables.
Sometimes, indirect interventions (macroecononie)stronger than the sector-specific ones because
they directly influence input prices in the econosagh as labour, capital and land costs. This ndetho
disentangles the effects of exogenous factors @vgpdces) from the effects of real exchange rate
evolution (due to e.g. the Harrod-Balassa-Samueksibect) and of domestic price policy. This
approach helps to understand the extent to whicnauic performance determines agricultural
competitiveness.

The central part of the model explains the impartarof total factor productivity for
competitiveness. It deals, as such, with determiégnahtotal factor productivity and decomposition o
TFP changes. The components of TFP changes ardatalt based on a methodology suggested first
by Fare et al. (1994). Using the Malmquist indexivaal from the non-parametric approach we can
distinguish the importance of technological progrégure’ technical efficiency, and scale efficignc
in productivity changes. The formal presentatiothef approach is presented in the Appendix, Box 2.

The right-hand part of the model concerns changeechniques of production, narrowly
defined as proportions in production factors dedatoy their prices. In the original approach
developed by Nishimizu and Page (1986) this elemest residual, while in this paper it is proposed
that the competitiveness is residual instead. Hewelianges in factors proportions have very limited
influence on competitiveness, especially in thecadfural sector where the proportion of production
factors are subordinated to strict production rezuentd. This part of our model then has a largely
descriptive character.

3 Note that this element was also negligible in tiely by Nishimizu and Page (1986), where the chamgéactor
proportions did not exceed 0.75% annually.
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AND POLICY

Figure 1. Theoretical Model for the Mixed (MicraacaMacro-) Dynamic Approach to Competitiveness

Source: Author’s own conception based mainly orhiMiszu and Page (1996), Quiroz and Valdes (1993 et al. (1994).



The last, bottom part of the model is descriptit® ultimate goal is to show the relationships
between the development of the whole economy anihfluence on the agricultural sector. Both the
direct and indirect influence of government pokc@n agriculture should be considered and the most
characteristic elements of the transition procdsstified (those concerned with the convergence of
the Polish economy to the EU, structural adjustiridogralisation, etc.).

Empirical assessments of the changes in competitivess

Based on the methodology propose in the previocisosewe attempt to measure the strength
of main determinants of the competitiveness: (irdes in macroeconomic fundamentals, which
indirectly but strongly influence relative agriaual prices, and (ii) changes in microeconomic
fundamentals, which manifest themselves in progitgtand technology shifts. We formulate below
two main hypothesis to be verified.

Hypothesis 1 Relative agricultural output-input prices deteated during the analysed period
mainly due to the strong pressure of macroecondaortes which, however, was too strong to be
offset by sectoral policy interventions.

Data

For the purposes of this analysis the data range1®80-2000. The main variables used were
the following: i) domestic market prices of 11 lwaagricultural commodities (wheat, maize, barley,
oil seeds, sugar beet, milk, beef, mutton, pig njeatk), poultry, eggs) in Polish zloty PLN obtaihe
from Main Statistical Office (GUS) and the OECD GBE&E Database; ii) border (reference) prices of
all the commodities were c.i.f. or f.0.b. priceggending on whether the commodity was net imported
or net exported in the case of Poland) obtaineadh fitte OECD CSE/PSE Database; iii) exchange rates
- nominal exchange rates (PL/EUR and PLN/US$), et as CPI for Poland and countries of the
European Monetary Union (as a proxy for EU) and @PIthe USA all came form IFS Database
published by the IMF. In this analysis the CPI gadi were used to deflate output prices as in the
original paper by Valdes (1996), who initiated thethod. The base year for all indices is 1991.

Results

We analysed the decomposition of real output conitygatices in three time sub-periods
characterized by different policies (especially aoav trade) 1991-1993, 1994-1995, and 1996-2000
and for the whole ten-year period (see Table 3}thatbeginning of the transformation (1990 to mid-
1991), liberalisation of agricultural trade coineidwith a fall in the world prices, which resultied
strong pressure on the domestic market and a amakile decline in real output prices, strongly
manifested also in farmers lobbying for restoratidrborder measures. Protection as such increased
over 1991-1993. This was not only positive, buibalke highest of all analysed sub-periods (it
changed by a cumulative 57.3%). However, at theespeniod there was the quickest appreciation of
Polish zloty (by 63.3% cumulative change) and, diditon, world agricultural prices declined (by
14%). The latter was due to the fall mainly in pomkaize and poultry prices. This resulted in the
overall decline in real producers’ prices by 20%l{lE 3).

During 1994-1995, the situation has changed quitestantially. World prices increased,
which although did not last long, was substanti24.4%), and at the same time the overall
appreciation of the domestic currency was weakan thefore (14.8%). This allowed for a small
increase in real product prices despite the faatttie sector was actually net taxed at that time.

Between 1996-2000, the decline in real commoditggsr was the largest of all periods
(44.2%), as international prices fell substantiafigain (almost 40%), which was additionally
reinforced by real exchange rate appreciation %9.2he policy was far too weak to respond to this,
as border protection had little room for tightenatgthat time, on the contrary, in fact variousftar
quotas and other liberalising measures were urdarta



Table 3. Decomposition of Real Agricultural Outpuices in Poland, 1991-2000

Changes (in %) :

1991-1993v)

1994-1995v)

1996-200Qv)

1991-2000(v)

Total changes in: (vi)  real domestic price(i) -20.C 3.6 -44.2 -60.€
real border price (i) -14.C 34.£ -39.¢ -19.4
real exchange rat: (iii) -63.2 -14.¢ -19.2 -97.4
intervention (1+t) (iv) 57.¢ -16.C 14.¢ 56.2
Wheat real domestic price -9.9 -14.2 -23.3 -47.4
real border price -7.9 15.4 -8.2 -0.7
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 61.3 -14.7 4.0 50.7
Maize real domestic price -14.1 9.5 -47.9 -52.4
real border price -17.6 32.6 2.8 17.9
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 66.8 -8.3 -31.5 27.1
Other corps real domestic price 0.0 -19.7 -19.1 -38.9
real border price 26.8 23.9 8.9 59.6
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 36.5 -28.7 -8.9 -1.1
Oilseeds real domestic price 4.6 -21.8 -24.4 -41.6
real border price -5.6 14.8 -35.7 -26.5
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 73.6 -21.8 30.5 82.3
Sugar real domestic price -28.6 15.6 -62.6 -75.6
real border price -14.2 34.5 -61.9 -41.6
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 49.0 -4.1 18.5 63.3
Milk real domestic price 17.4 5.8 -0.8 225
real border price 13.6 18.5 10.9 42.9
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 67.2 2.2 7.5 77.0
Beef real domestic price -18.3 16.6 -101.0 -102.7
real border price 104 24.4 -10.0 24.7
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 34.6 7.1 -71.8 -30.1
Mutton real domestic price -22.8 25.8 -8.6 -5.6
real border price 17.9 26.1 20.2 64.2
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 22.6 14.5 -9.5 27.6
Pork real domestic price -46.8 -7.9 -51.5 -106.3
real border price -31.3 14.4 -17.7 -34.7
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 47.8 -7.4 -14.6 25.8
Poultry real domestic price -45.9 4.6 -62.8 -104.0
real border price -15.5 30.9 -16.8 -1.4
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 33.0 -11.5 -26.8 -5.3
Eggs real domestic price -5.8 -9.5 -30.9 -46.2
real border price -9.2 -12.4 16.5 -5.0
real exchange rate -63.3 -14.8 -19.2 -97.4
intervention (1+t) 66.7 17.7 -28.2 56.2

(i) = (ii )+ (iii) + (iv), ie.

Pit = real domestic price of goad= nominal price in PLN at time t / domestic CPI

(i) Aln Ait= AInP"it + Aln RER + Aln (1+Tt)

Where:

P"it = real world price of good = nominal price converted by Nominal Effective Eange Rate (NEER) / world CPI
and: Nominal Effective Exchange Rate equals=0.6*WR+0.4*PLN/US$, and World CPI = 0.6*CPI_EU+0.4*CBSA.
RER =Real Effective Exchange Rate = (NEER / domestit)ERorld CPI
Tt = rate of direct intervention (calculated as adessl)
(v) cumulative percentage change

(vi) The weights used for summing the resutls #ire shares of the products in global production

Source: The author own calculations



All in all, the results indicate that the main factinderlying the considerable decline (by 60%
cumulative change) in real domestic agriculturates during the 1990s was the real exchange rate
appreciation (97.4% cumulative change), amplifigdtiee fall in border prices (19.4% cumulative
change) (see Table 3). The pressure stemming frosettwo factors acting together was so strong
that policy interventions could compensate only Faif the decline in real domestic prices of
agricultural commaodities - if there had been n@&iiméntion at the time, the decline in real domestic
prices would have amounted to nearly 117%, inst#a@0%. From the policy point of view, it is
important to note that the interventions were taakvto compensate real domestic prices when both
real exchange rate (RER) and world prices workedibaneously. However, it most often attempted
to act counter-cyclically (for most products) andmaged to prevent a higher decline in real prices
than would otherwise have been the case (from RieRaerld prices together). For example, 6 out of
11 analysed product were under pressure from bethedsing world prices and real appreciation at
the same time (see column 1991-2000 for each ptpduad in 5 such cases policy responded in the
intended direction, in the sense that it managéelsat partially to prevent the transmission oeexal
‘shocks’ into real prices of those commodities (Ead).

Last but not least, since we know that there waatwalecame known as the ‘price scissors’
phenomenon during the 1990s (i.e. the index oftimpices outweighed the index of output prices in
most of the years) and since we have showed thhtorgput prices declined considerably over the
period we can conclude that the relative outputsimices declined as well. Hence, we can positivel
verify Hypothesis 1 and conclude that relative ggiindeed declined during the 1990s, the main
reason being a strong real exchange rate appmtiatnplified by an overall declining trend in world
prices, not able to be offset by domestic intengenpolicy.

According to the theoretical model the deteriomtin relative prices can only be
compensated for, in a sustainable way, by improvesni@ total factor productivity in the farm sector
(and to a very limited extent also by changes ictdia proportions) if competitiveness is to be
maintained. Therefore, below we formulate the fwlfgy hypothesis:

Hypothesis 2 Changes in total factor productivity (TFP) didt naffset the pressure of
deteriorating relative prices during the analysedqga and hence the competitiveness of the sector
declined in the analysed period.

Verification of this hypothesis requires answerthg following research questions: (i) were
the changes in TFP positive or negative duringahalysed period (1996-2000), (ii) if the changes
were positive, how strong was the productivity eage? Was it strong enough to offset the
deterioration in agricultural relative prices?j)(if the changes were negative, how strong was the
productivity decline, and due to which elementsht®logical or efficiency change?

Data

For the analysis a rich set of farm accounting dates provided by the Institute of
Agricultural and Food Economics (IERAp in Warsaw. The balanced sample (i.e. the sanmasfar
repeated in all the years) was drawn, consistinglldfeach year, however, it had to be reduced 1o 81
farms due to methodological requirements (the amaklyas very sensitive to outliers so they hadeto b
deleted in order to assure stability of the re3ultshould be mentioned that sample is biased tosvard
larger and market oriented farms comparing to Raligerage. However, for our analysis it is not a
large problem because the issue of competitiverelages mainly to the farms which market their
produce and they are analysed here (semi-subststamas do not really compete so we did not really
need a representation of such farms in our survey).

For the analysis of productivity changes, outpud @mput data were aggregated into one
category of output and four categories of inputdTOUT is expressed as a value of total output and
comes from aggregation of 10 basic products seldoten the data set: wheat, rye, barley, rape seed,
sugar beet, potatoes, milk, beef, pork, poultrywadi as of two categories of other crop and other
livestock products. Inputs are aggregated into foategories: LAND, expressed as utilised



agricultural area in hectares; LABOUR, recalculatetb annual work units (AWﬁ), CAPITAL,
approximated by the sum of capital depreciati@e. the reduction in the value of assets ariginm
wear and tear) and interest paid from investmeadits (i.e. forgone return on financial capital) as
suggested by Corden (1984) and Griliches (1960¢. firtal category, INTERMEDIATES, includes
the following intermediate inputs: seeds, fertilisaninerals, chemicals, feeds, fuel and othergiegr
expressed in values. All the variables, before eggfion, were converted into real terms, i.e. sl t
nominal values of variables were deflated by appate price indices to take account of substantial
inflation, which persisted during the analysed g@eriThey were then transformed into implicit
quantity indices (with 1996 as the base year).

Productivity changes and farm size

Productivity results vary substantially betweerfatént groups of farms, depending on their
size, type of activity and specialisation.

As for size groups, the larger the farm, the highertechnological progress, which means that
in groups of larger farms the leaders (efficiemirfg) can improve their technologies quicker thaairth
counterparts in groups of smaller farms. This isatwbne might expect, as larger farms are usually
more likely to be technologically advanced for saleeasons. Firstly, as they are generally beiffer
than smaller farms they have easier access toatgpitedits, etc.) and can invest more in new
technologies. Secondly, they usually have moretahipitensive and less labour-intensive production
techniques, which formembodied technological change. Thirdly, they may also haigher
investment incentives due to the forward-lookingrapach to their business, etc. The technological
progress in the group of the largest farms (oveh&Ppwas 2%, while in the two groups of smaller
farms it was 1.6% (15-30 ha) and 1.3% (5-15 ha).

In contrast, the smallest farms (1-5 ha) notedneltyical regress (2.3% annually), perhaps
indicating that even the best farms (those whidaier technological progress) in this group could no
afford the sufficient (i.e. enough to lead to pwesitgrowth effects) investments in technology. Most
probably, this was due to a squeeze in profitgbdit their production and declining incomes which
restrained them from investing. However, these kfaains were able to offset the deterioration in
technological change by increasing their scaleciefiicy (by 1.4% annually). The technological
decline and overall technical efficiency growth (By4%) means that this group became more
consolidated in the sense that while the best fdmmeeme worse on average over those five years, the
previously weaker farms did catch-up in terms ofdaproductivity with the better ones in this gpou
The fact that the catch-up effect was due to arease in scale efficiency and not ‘pure’ technical
efficiency can be logically explained by the fdwattin the short- to medium-term it is easier imia#
farms to adjust their scale of production towaraseroptimal (i.e. enlarge the farm), rather tharmemo
advanced technology (which requires not only financapital but also knowledge) and/or
improvements to farm management (which also regsuéficient education).

Surprisingly, in the group of the largest farmsaiad 30 ha), despite the fact that technological
progress was the highest there, there was alshighest decline in technical (in)efficiency (by %}
which overweighed the progress made, and resuttelde highest productivity drop (by 1.5%) of all
the size groups. The decline in technical efficiemwas not attributed to a drop in scale efficiebcy
stemmed from ‘pure’ technical inefficiency. Hendke results reveals the fact that while the best
farms improve quickly and move the production frentipwards, the rest of the farms do not catch-up
with them (cannot increase their efficiency moranthproportionally to the shift in the frontier).
Another feature is that the changes in efficientysaale were less important (0.4% decline) than
changes in ‘pure’ technical efficiency (a 3% dee)inThis generally suggests that it was not size-
related but management-related problems that cetuamongst these farms. Another possible

4 AWU is a commonly used variable representing laloput. It is expressed in full-time working unfisr annum, instead
of hours. It recalculates the hours into the edaiveof full-time workers.

® Depreciation was provided in original databaseuds calculated by IERi&in linear way according to the current
accounting standards.



explanation concerns investments undertaken byattmes (at the time capital intensity increased in
the group above 30 ha). Bought machinery could ggsot be fully utilised due to lack of owner
knowledge (e.g. some of their functions were na&d)®r improper size (the machine’s capacity was
unadjusted to the scope of production), or duebsolete capital. There is evidence of negativectdfe
of over-capitalisation and ageing of capital oneffeciency of Polish farms (Latruffe, et al. 2005)

Productivity changes and type of activity

There were also considerable differences in TFRepet between groups of different
activities. Only the arable farms were able tohdligimprove their productivity (by 0.3%), while
livestock and mixed farms experienced a considerdall in productivity (1.0% and 2.2%
respectively) over the analysed period. In cropngathis was mainly driven by a high technological
progress (2.1%), which may be explained in varimays. For example, crop production in Poland
appears to have had a higher initial technologiagl than in livestock production and the initial
inefficiency was also larger in arable farms thardivestock ones. Therefore, an improvement in the
technology of crop production was more desirabld hence was able to trigger investments in
technology, which could bring about a quicker adesmnent (higher marginal effect of those
investments) than in livestock farms. Besides,diop producers benefited from a more favourable
intervention policy than livestock producers oves tinalysed period. This was visible, for example i
higher (by a few points percentage) producer sybsiglivalents (PSE) for crop products than for
livestock during this period. Another hypothetiedplanation is that the arable farms, to a larger
extent than livestock farms, benefited from advamset in intermediate inputs, with better quality
fertilisers, certified seeds, chemicals, pestigide#dts becoming more common. Lastly, this positive
technological progress could be explained by varimdlirect effects, as, for example, the fact that
they were on average, larger and better-off fararg] probably as such had better access to
preferential investment credits and hence investere at that time, etc.

However, technological progress in arable farms a@ompanied by a decline in technical
efficiency (1.8%), which was due to decline in ‘putechnical efficiency (3.0%) and this despite a
considerable improvement in scale efficiency (1.2¥he latter was most probably due to the fact that
the farms, while operating at that time under iasneg returns to scale (Latruffe, et al. 2005),aver
able to consolidate their land — the average diZarms in this group increased by 6 ha over thie fi
years. However, the decline in ‘pure’ technicalicéincy might indicate managerial problems.
According to Latruffe at al. (2005), these probleans related to the fact that arable farms in Rblan
usually hire more external labour and rely les$amily labour (similar as in the case of large faym
and again the reliance on family labour proved nilmeeficial to the efficiency of farms as ‘pure’
technical efficiency in arable farms declined muchre than in livestock farms. It is important to
note, that arable farms proved quite heterogene@usyhile the best farms in this group grow qiyck
and shift the production frontier (causing sigrafit technological progress), the other farms cannot
catch-up with them as they cannot improve theiiciefficy, especially that connected to bad
management practices and maybe also with prineigést dilemmas.

Livestock and mixed farms also experienced a pestechnological change (led as always by the
best farms in the groups), although both also éxpeed a decline in technical efficiencies (by 2.2%
and 2.7% respectively). This means that the mgjaitthe farms were not able to catch-up with
technological advancement dictated by the leadaither by increasing their efficiency of scaler no
technical efficiency, hence TFP in both these #@gtigroups declined. A higher decline was in mixed
farms than in livestock farms, probably due toeatiinces in level of specialisation (this is disedss
the next section).

Productivity changes and specialisation

Patterns of TFP changes also depended on farmadipation. The best performing farms were
those with two or three stable types of activitnly in this group did productivity increase (1.1.%
contrast, groups of farms which had a single typaadtivity or various and changeable types of



activities experienced declines in productivity 06% and 1.1%, respectively. The success of the
group with two or three stable activities was tludigh technological progress (2.0%), accompanied
by a small drop in technical efficiency performar{0e8%). This means that the shift in technology
(dictated by leaders) was followed by the restasfris in the group, i.e. they were able to improve
their efficiency and technology more than propardidy and move closer to the production frontier
(and to the leaders). This may possibly be expthimethe fact that this group, although specialised
one production, also however maintained other diets/ so if one activity became less profitableyth
could benefit from the others. As such, the sucoéske group could be probably attributed to good
risk management on-farm risk diversification.

Surprisingly, the group with single activity, altigh it had similar technological progress (1.8%)
as the former group, was so diverse that whiledesagvere shifting the frontier upwards, the rest of
the farms lagged increasingly behind them. As allte®verall technical efficiency decreased
substantially (3.2%) and productivity declined baifhof this (1.5%). This may be explained, for
example, as follows: if one activity was profitaloleer the analysed period, then the farm speaigjisi
in this activity had resources to invest in betémhnology of production and, hence, grew quickigl a
boosted technological progress. However, farms waittivity that became unprofitable in that time,
underwent serious problems because they neededtichezsources to change or diversify their single
production. Hence, at first they had to cover lesmad only later invest in change of the actiwiye,
and as such were not able to catch-up with prdétabd well-off farms. Generally, their failure was
due to the large risk of single specialisationwdiuld seem that the profitability of different adties
divided the group into profitable leaders poolimg fprogress and unprofitable followers struggling
with profitability and hence unable to catch-up twiheir more fortunate counterparts. For each
specialisation group it would be interesting torakee (in future studies) which single activitiesrere
building and pushing the frontier upwards and, Whicas in a catch-up position. This explanation
appears consistent with the general observatiomgf instability of farm markets over the period,
including ineffective stabilisation policy.

A different situation occurred in the case of theup of farms with various and changeable
activities, which experienced negative technoldgibange (1.5%). One conceivable explanation may
be that even the best farms lacked a minimum letedpecialisation, so they had no incentives to
sufficiently invest in a certain technology, beaattsey probably could not find one technology which
could serve all the types of production they hader€ was a slightly positive increase in technical
efficiency (0.3%) in this group, which indicatesttwhile the leaders failed and pushed the frontier
inwards, the rest of the farms were able to cafchvith them and the group probably became more
homogenous.

Overall productivity changes

All the findings on productivity decomposition dissed above can be aggregated as in the
Figure 2. Technological progress (defined as inMamaquist decomposition methodology) turned
out to be rather weak (1.2% annually) and by faweighed by the decline in technical efficiency (-
2.1% annually), which declined mainly due to a falfpure’ technical efficiency (-2%), rather than
scale efficiency (as the latter was negligible19@). As a result, Polish farms experienced an dnnua
average decline in total factor productivity of bétween 1996-2000.

It is clear that this fall in productivity was dteelack of good management and a technical lag
rather than scale inefficiency. This does not, h@vemean that the latter should not be improved. O
the contrary, it should be improved as the aradm$ operate under increasing returns to scale) (IRS
and livestock farm under decreasing returns toes(@RS) as indicated by Latruffe, et al. 2005, so
both can still adjust their size to that which fimal.

As all initial research questions have now beenresid, the thesis can now move onto
verification of its underlying hypothesis. The @arloutlined suspicion that changes in total factor
productivity may have been weak, but positive, édrrout to be incorrect, as actual changes were
negative. Consequently, the hypothesis that chaimgd$-P did not offset the changes in relative



prices during 1996-2000 was accepted. To conclilmgeputlook was gloomier than had been initially
thought, as although slow but positive TFP growdld lbeen expected, it turned out to be negative.
Thus, productivity not only did not offset presssiron the farm sector but even contributed to its
decline. This TFP fall was caused mainly by a dmoptechnical efficiency. At the same time
technological progress was evident but slow.
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All in all, we can positively verify the Hypothesls since the total factor productivity of the
Polish farm sector declined in the second halfhef1990s and, therefore, not only did not offset th
adverse effects of the changes in relative priceeben amplified them.

Conclusions

This paper analysed changes in competitivenesslihPfarms few years prior to integration
with the EU. Two main hypotheses were tested. Titst ftated that relative agricultural prices
deteriorated during the analysed period mainly Wuthe strong pressure stemming from outside of
the sector (changes in macroeconomic fundamemadlsnéernational markets), which, however, was
too strong to be offset by the intervention polidyie second one stated that changes in total factor
productivity (TFP) did not increase and hence ditlcompensate for the deteriorated relative prices.
The positive verification of these two hypothesegether allowed us to conclude that overall
competitiveness of the farm sector in Poland dedlibetween 1996-2000.

The results indicate a more gloomy picture thatialty expected. Productivity should have
been improved not only due to relative price presfwt mainly due to the fact that it already latjge
behind the other sectors in the economy (it isof/general labour productivity in Poland) and behin
the EU agricultural sector (it is 1/8 of the EU eage level). If agriculture is to positively cotuite to
the overall well-being of the country, it has tdotaup with productivity and although the procets o
preparing to the EU make an additional pressutkiso(plus coincides with transition), the sectaym
not be responsive enough to cope with this. Howetsmhnological progress itself does not assure
positive productivity growth, as we can see frone tfesearch. It turned out that it must be
accompanied by an improvement in efficiency in ortle boost factor productivity. The main
obstacles to efficiency improvement occurred lowaadion of farm owners (heads), suboptimal farm
size (fragmentation of land in too many plots), abdolete capital.

There are at least two lessons for policy makepe@ally in the new candidate countries
(Bulgaria, Romania, Turkey). First, agriculturallipg in transition should be ‘productivity oriented
because it proves much more effective and longginig than the policy of price intervention
(oriented toward maintaining favourable relativaces). Second, if the policy does not support
productivity it allows for a decline in competitivess of the sector and then, before EU accessiisn, i
very likely that farmers will be a strong oppositito the integration process and may vote agdinst i
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Appendix

Box 1.1 Decomposition of Domestic Resource Costs Nishimizu and Page (1986)

From the definition of DRC, and assuming two fastof production, we can express this as a ratidonfiestic factor
costs at shadow prices to value added at worlépiisee also Tsakok,1990):

wL +rK . :
(1) DRC = 7\/ ; wherew is a vector of shadow wage ratess a vector of shadow rental costs of capltednd

K are vectors of labour and capital input requiretsierespectively;p is defined as the world price aMias value added
(both shadow prices can be directly expressedinst®f foreign exchange — following the conventse by Little and
Mirrlees,1974. Assuming value added is a well-beldaunction of primary inputs and tinve f (K, L,T) then:

dv dL dK : -
=a —ta, K +a.dT ; where the weight®, anda, are the value added elasticises of labour and

—=a

vV o otL
capital, respectively, anél; dT is the rate of change of TFP. Then proportiochnge in the DRC ration can be
expressed as:

@)

dDRC dw ddp dL dK
() W:SLW-I-SKT_?-F(SL_aL)i-F(SK_aK)i_aTdT
Competitiveness  Factor cost effect ‘Bféct Chages in techniques TFP effect

where:S, =— andS; = are the shares at shadow prices of labour costgapital costs in total
wL +rK wL +rK

primary factor costs.

Box 1.2. Data Envelopment Analysis (DEA)

The TFP decomposition method requires linear progriang techniques tadentify the technology frontier and meas
the distance to that frontier for each observatfom) in the sampleThis is termed Data Envelopment Analysis (DE
DEA was originally designed in fact only for caldimg efficiencies of individual firmsand was first proposed

Charnes et al. (1978). However, following Farel€tl@894), one can use DEWke linear programming to calculate

appropriate distance functions to also measure TaRges over time, and TFP decomposition into pdatiafficiency
changes. For the i-th firm, in order to measureR® change between two periods (t and s), owpattated und
constant returns to scale (CRS), we would haveliceghe following 4 Linear Programming (LP) probkeCoelli et a
1998):

max.,; @ =[d; (v, x)]™ max,,, @ =[d;(y., %)™
subjectte gy, +Y A 20 subject to-gy, + YA 20

Xy =X 220 X —XA=20

A 20 A20

max,,, @ =[dg(ys, X ™ max.,, ¢ =[dg(yt,x)]™"
subject to- gy, + YtA 20 subject to- gy, + YA 20
X = XtA 20 Xy =XA20

A =20 A 20

where: X and Y are matrices of the inputs and astpespectively of all observed (N) farms;axd y are respective
the input and output vectors of the i-th fairis a N«1 vector of constantg; is the technical efficiency of thetli-farm

bounded by 0 and 1, with a value of 1 indicatingchnically efficient firm. The variable returns goale (VRS) DE,
model is obtained by adding the constraintNN%'1, where N1 is a &l vector of ones. This is a convexity consti
ensurig that a firm is benchmarked against firms ofnailar size. When conducting both constant retuonscale (CR<
and variable returns to scale (VRS) DEA, the seffieiency is obtained as a ratio of the CRS eéficily measure ov
the VRS measure. Tenical efficiency under CRS is called total teclahiefficiency and technical efficiency under v
is called pure technical efficiency.




