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Mathematical model AGRO-3 for simulations and predictions
of agrarian policy impacts on the agrarian sector

Matematicky model AGRO-3 pro simulace a predikce dopadu agrdrni politiky
na agrarni sektor

I. FOLTYN, I. ZEDNiCKOVA

Research Institute of Agricultural Economics, Praha, Czech Republic

Abstract: Model AGRO-3 is a non-linear optimisation model of the Czech agrarian sector which is based on principles of
the market equilibrium on the three markets which create the agrarian sector: market 1 — agricultural products, market 2 —
food industry products, market 3 — retail and human consumption of food products. Exogenous variables of the model are
represented by general macroeconomic conditions (world prices of agricultural commodities, inflation, exchange rate of
the national currency to USD, incomes of the population etc.), internal economic conditions of the Czech agriculture
(cost of agricultural producers in the market 1, functional relations between costs and market prices in the markets 2 and
3, food consumption and economic behaviour of population in the base year) and conditions of the agrarian policy includ-
ing international commitments of the Czech Republic. Endogenous variables are represented by the production amount of
all commodities, market prices on all markets and costs in the markets 2 and 3 (non-linear constraints of the model),
further corresponding quantities of food consumption acceptable by the population related to food market prices and
finally possible exports and imports on all markets. Optimisation criterion is profit of agricultural producers, processors
and retailers. The model enables to solve various questions of the agrarian policies on the development of the national
agrarian sector. At present the model AGRO-3 is modified for conditions of the Lithuanian agrarian sector in the Lithua-
nian Institute of Agrarian Economics, Vilnius.

Key words: macroeconomic models, market equilibrium, agrarian market, agrarian policy, supply and demand, food
consumption, non-linear optimization

Abstrakt: Model AGRO-3 je nelinearni optimalizatni model &eského agrarniho sektoru, zaloZeny na principech trzni rov-
novahy tff trha tvoficich agrarni sektor: trh 1 — zemédélské produkty, trh 2 — produkty potravinafského prumyslu, trh 3 —
maloobchod a lidskéa spotieba potravinafskych produkti. Exogenni proménné modelu jsou reprezentovéany obecnymi mak-
roekonomickymi podminkami (svétové ceny zemé&délskych komodit, inflace, sménné kurzy narodni mény k USD, pfijmy
populace atd.), internimi ekonomickymi podminkami ¢eského zemédglstvi (naklady zemédélskych vyrobceu na trhu 1, relace
mezi néklady a trznimi cenami na trhu 2 a 3, spotieba potravin a ekonomické chovani populace v bazickém roce) a podmin-
kami agrarni politiky véetn& mezinarodnich zdvazkt CR. Endogenni prom&nné jsou reprezentovany objemem produkce viech
komodit, trznimi cenami na v3ech trzich a naklady na trhu 2 a 3 (nelinearni omezeni modelu), dale korespondujicimi objemy
spotieby potravin akceptovatelnymi populaci ve vztahu k trznim cendm potravin a koneéné potencialnimi exporty a im-
porty na viech trzich. Optimalizaénim kritériem je zisk zemé&d€&lskych vyrobcet, zpracovateli a maloobchodu. Model umoZiiuje
feseni riznych otazek agréarni politiky ve vztahu k rozvoji narodniho agrarniho sektoru. V sougasné dobé je model AGRO-3
modifikovéan pro podminky litevského agrarniho sektoru v Lithuanian Institute of Agrarian Economics ve Vilniusu.

Kli¢ovi slova: makroekonomické modely, trzni rovnovaha, agrarni trh, agrarni politika, nabidka a poptévka, spotfeba potravin,
nelinearni optimalizace

INTRODUCTION

For mathematical modelling of different variants of the
agrarian policy in the Czech Republic, there was devel-
oped a partial equilibrium model of the agrarian sector
(AGRO-3). This model is based on the supply and de-
mand equilibrium for three markets — the market of agri-
cultural commodities (market 1), the market of processed
commodities (market 2) and the market of final food prod-
ucts (market 3). Exogenous variables of the model AGRO-3
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are general macroeconomic conditions (world prices, in-
flation, exchange rate, income of population etc.), spe-
cial economic conditions of the Czech agrarian sector
(costs of agricultural commodities, functional relations
between incomes and costs in the markets 1-3, initial
food consumption in the basic year, income and food
demand elasticities etc.) and conditions of the agrarian
policy and international commitments of the Czech Re-
public (production quotas, tariffs etc.). Endogenous vari-
ables of the model AGRO-3 are production volumes,



domestic prices, processors and retailers costs, target
food demand and exports and imports in all markets. The
model AGRO-3 is a non-linear optimisation model with
the objective function — profit of producers, processors
and retailers. This model was used for the evaluation of
the accession impacts of the Czech Republic to the EU in
the sphere of the agrar sector (Kraus et al. 1997, 1998).

BASIC ASSUMPTIONS

We define agrarian sector as a part of the national
economy which contains, on the supply side, such
production which has its origin in the domestic
agricultural production, and on the demand side the
whole human consumption of final food products which
has its origin either in domestic production, or in imports.
We assume that the agrarian sector consists of three
markets:
market 1 — market of agricultural commodities (set K1),

where supply is created by the domestic production of

farmers and imports, and demand is created by food
producers (processing industry),
market 2 — market of food processed commodities (set

K2), where supply is represented by the domestic food

processing production and imports, and demand by the

retailers,
market 3 — market of tradable (final) food products (set

K3), where supply is created by retailers, and demand

by all consumers,
consumers (set K4) are represented in the model by the

indicators related to the average inhabitant and the whole
number of inhabitants. It deals with the following indi-
cators:
— human consumption of purchased food products
which the consumer purchases in the market number 3,

— human consumption of self-production foods which
are not purchased in the market 3 (as a part of con-
sumption, e.g. pig meat, eggs),

—the other expenditures which are provided by the con-

sumer outside the market 3 (e.g. catering, dressing,
transport, education, culture, sport etc.).

PHYSICAL TRANSFORMATIONS

— agricultural production

XZEM_TUZ, = P,* V, forieKl

xZEM TUZ, (model variable) — total amount of the do-
mestic production of the agricultural commodity i

P, (model variable) — crop area, or average number of heads
of an animal category related to commodity j,

¥, (model constant) — per hectare yield of a crop, or coef-
ficient of the final production per 1 average head rela-
ted to the commodity i;

—relations among average numbers of animals

Pj=Py* kPRUM. Jfori, zi e Kl

izi

P, (model variable) — average number of heads of the
basic category (e.g. cows)

P, (model variable) — average number of heads of non-
basic categories (e.g. calves, heifers, fattening)

kPRUM,_, (model constant) — coefficient expressing ave-
rage number of category i related to 1 head of the basic
category zi

— feed consumption

xKRM’.J = kKRM’J * Pj fori, j €Kl

xKRM, ,(model variable) - feed amount i consumed by the
animal category j

kKRM,; (model constant) — consumption coefficient of
feed commodity / by 1 head of the category j

Pj (model variable) — average head number of the catego-

yJs
— food processing

*POTR_TUZ;= %y, (KVS, *xZEM,) + X . (kVS, *
*xPOTR )

fori e K2
xZEMj = xZEM_TUZj +xZEM_1MPj forj €Kl
xPOTRj =xPOTR_ TUZJ + xPOTR_lMPJ forj € K2

xPOTR_TUZ, (model variable) — domestic food produc-
tion of the processed commodity i

xZEM, (model variable) - total amount of the agricultural
raw material j needed to the domestic production xPO-
TR_TUZ,

kVS,, (model constant) — intermediate consumption co-
efficient of the agricultural raw material j € X1, or food
processed raw material j € K2 for the final food proces-
sedi e K2,

xZEM_TUZ, (model variable) — domestic production of
the agricultural commodity j

xZEM_IMP, (model variable) — import of the agricultural
commodity j

xPOTR_TUZ (model variable) — domestic production of
the food processed commodity j

xPOTR_IMP, (model variable) — import of the food pro-
cessed commodity j

—retail sector

xOBCH, = xPOTRj fori e K3andj € K2

(i,j) —a couple ofretail commodity i which corresponds to
food processed commodity j

xOBCH, (model variable) — total amount of the commodity
i which is supplied by retailers to consumers in the mar-
ket 3
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XPOTR, (model variable) — total amount of the commodity
J which is purchased by retailers in the market 2 (either
from domestic production, or from import)

— food consumption and the other non-food expenditures

xSPOT, =xSPOT_OBYV,* POBYV for i € K4

xSPOT, (model variable) — total consumption of the pur-
chased final food commodity /, or total expenditures of
non-food commodity i

xSPOT_OBYV, (model variable) — total consumption of
the purchased final food commodity i, or total expendi-
tures of non-food commodity 7 per capita

POBYV (model constant) — number of inhabitants

FINANCIAL TRANSFORMATIONS
— costs of agricultural commodities

nZEM, for i e K4

nZEM, (model constant) — average cost of the unit pro-
duction of the agricultural commodity i, given on the
base of real data or out-of-model predicted data

— prices of agricultural commodities

cZEM,. = nZEMl L+ mZEM'. /100) for i €Kl

cZEM, (model variable) — unit price of the agricultural
commodity /

mZEM, (model variable) — profit margin of the agricultural
commodity i

(feasible values are cZEM, > 0, but mZEM, can have posi-
tive and negative values)

— costs of food processed commodities

nPOTR, =f(cZEMjl, cZEMjZ, ws)

fori e K2andjl, j2, .. € K]

nPOTR, (model variable) — unit cost of the food proces-
sed commodity i

cZEM, % cZEMJ o o (model variables) — market prices of
main agricultural raw materials which enter the proces-
sing of the commodity /

f— functional relation of food processing costs to agricul-
tural commodity prices (feasible values are nPOTR, >
0);

— prices of food processed commodities
cPOTR, = nPOTR'. Ll mPOTR' /100)  for i € K2

cPOTR, (model variable) — unit price of the food proces-
sed commodity i
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mPOTR (model variable) — profit margin of the food pro-
cessed commodity i

(feasible values are cPOTR, > 0, but mPOTR, can have
positive as well as negative values)

— costs of retailed commodities
nOBCHi - kOBCH,.J. » cPOTR] forieK3aj e K2

nOBCH, (model variable) — necessary needed cost for
retail of the final food commodity i

cPOTR, (model variable) — unit price of the food proces-
sed commodity j

kOBCH, (model constant) — coefficient of necessary cost
needed for the retail of the commodity i in relation to the
price of the purchased adequate food processed com-
modity j

— prices of retailed commodities
cOBCH, = nOBCH_* (1 + mOBCH,/100) for i € K3

c¢OBCH, (model variable) — unit price of the commodity /

mOBCH, (model variable) — profit margin for the commo-
dity i

(feasible values: cOBCH, >0, nOBCH, can have positive
as well as negative values);

— prices of consumer’s commodities

cSPOT, proi € K4

¢SPOT, (model variable) — unit price of the consumer’s
commodity i € K4, where cSPOT, = cOBCHI , if the
commodity 7 is identical with some retailed commodity j
€ K3, or ¢SPOT, = 1, if the commodity 7 represents self-
production, or ¢SPOT, = 1, if the commodity / repre-
sents non-food expenditures

MARKET EQUILIBRIUM CONDITIONS
— balance of sources and usage
xPZA, + xDOM, + xIMP, = xTSP, + xEXP, + xEXPS, + xKZA,
for ie K=KI+K2+K3+K4

where on the left side of the equation there is the total
supply of the commodity i (the sum of all sources), on
the right side of the equation there is the total demand
for the commodity i (all types of the commodity usage)

— balance of total domestic consumption

xTSP, = Z}eK (matTSP‘.J * xDOMj)

fori e K=KI+K2+K3+K4



matTSP,J (model constants) — matrix of the unit domestic
consumption (intermediate consumption and final con-
sumption) which contains not only technological coef-
ficients of intermediate consumption, but also other
types of coefficients (e.g. number of inhabitants)

— consumer’s demand equations

xSPOT, = SPOT_B, * xZMSPOT,

xZMSPOT, = kELAP *(kINDP-1) +

+ Zjel(l (kELAClJ"(xlNDCj-I)) +1

¢SPOT, = ¢cSPOT_B, * xINDC, Jori e K4

xSPOT, (model variable) - final (computed) consumer de-
mand for the commodity i in the target year

SPOT_B, (model constant) — basic (given) consumer de-
mand for the commodity i/ in the basic year

XZMSPOT, (model variable) — final (computed) change
demand coefficient in the target year related to the ba-
sic year

kELAP, (model constant) — given income elasticity for the
commodity i

kINDP (model constant) —given index of the consumer’s
income increase

kELAC, (model constant) — given consumer’s demand
price elasticity for the commodity i related to the consu-
mer price change of the commodity j

xINDCJ (model variable) - final (computed) consumer pri-
ce index of the commodity j

¢SPOT, (model variable) — final (computed) consumer pri-
ce of the commodity / in the target year

cSPOT_B, (model constant) — basic (given) consumer pri-
ce of the commodity / in the basic year

— equality of consumer and retail prices

cSPOT, = cOBCHJ i€eK4andj € K3

— equations of demand price elasticities (Frisch 1958):

KELAC, , = given values foralli € K4

KELAC, = — kELAP *kALFA ‘(l+kELACJ) /
J x J J

/(1 - KELAP *kALFA) foralli,j € K4, i #j

KALFA, = (¢SPOT_B, * SPOT_B,) / Z}ek ” (cSPOT_Bj ¥
% SPOT_BJ ) forallie K4

kELAC,, (model constant) — given direct demand price
elasticity for commodity i

kELAC,, (model constants) for i ## j — computed cross
demand price elasticity

kALFA. (model constant) — computed coefficient of the
expenditure share of the commodity j in the total sum of
consumer expenditures in the basic year.

EXPORT, IMPORT, WORLD AND REFERENCE
PRICES

— import prices
cIMP, = cREF,; * (1 + kCLO, /100) * kXR
fori e K=KI+K2+K3+K4

cIMP, (model constant) — computed import price in CZK/t
for the commodity 7 for the target year

cREF, (model constant) - given reference (world) price in
USD/t for the commodity 7 for the target year

kCLO, (model constant) — import tariff in per cent for the
commodity i for the target year

kXR (model constant) — exchange rate in CZK/USD

— export prices for non-subsidised export

cEXP, = (cSVET, - kDN) * kXR
fori e K=KI+ K2+ K3+ K4

cEXP, (model constant) — computed export price in CZK/t
for the commodity 7 for the target year

¢SVET, (model constant) —given world price in USD/t for
the commodity i for the target year

kDN, (model constant) — transport cost from an average
farm to world market in USD/t for the commodity 7 for
the target year

kXR (model constant) — exchange rate in CZK/USD.

— export prices for subsidised export
cDOM, fori e K=Kl +K2+ K3+ K4
c¢DOM, (model variable) — target (computed) domestic
market price (for all markets) for the commodity /.
OPTIMISATION CRITERION OF THE MODEL
As a basic optimisation criterion of the model AGRO-3,
there was chosen the indicator of the maximum profit of
the whole agrarian sector which is achieved in markets
1, 2 and 3 with market equilibrium conditions.
— total sales

xTRZ = Z;’sKHKhm (cDOM *(xDOM, ~ xEXP ,—xEXPS)) +

+ cEXP’ "xEXP‘. + cDOM'. * xEXPS ,)
— total costs
XNAK = X, 1. k2+x3 ("DOM, * xDOM, + cIMP, * xIMP)

— total profit

xZIS = xTRZ - xNAK
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— optimization criterion
max (xZIS)

where

nDOM, (model constant) — unit cost on the domestic pro-
duction of commodity i

XTRZ, xNAK, and xZIS (model variables) —total sales, costs,
and profit of the agrarian sector, respectively

MODELLING AGRARIAN POLICY VARIANTS
BY THE HELP OF THE MODEL AGRO-3

The model AGRO-3 serves for simulation and proving
of different variants of the agrarian policy to the target
(chosen) year. It is obvious that the model AGRO-3 is —
like all mathematical models —a simplification of the real-
ity. From that implies that this model enables to imple-
ment only some elements of the agrarian policy:

a) macroeconomic assumptions

— development of world and reference prices of chosen

commodities

— commitments of the Czech Republic to the WTO: ma-

ximum import tariffs, minimum import access to do-
mestic market, maximum physical and financial amount
of subsidised exports

— production quotas issuing from the relations of the

CRtothe EU

— development of exchange rate of CZK to USD

— development of average incomes of the population

— demographic development
b) agricultural assumptions

— development of per hectare yields and animal produ-

ction intensity indicators

— development of cost items with respect to the inflation

— profit (loss) margins

— maximum usable area of agricultural land

— feed technology development as a consequence of

technological progress

— maximum quotas for individual commodities

— price limits (intervention prices, minimum guaranteed

prices etc.)

—agro-environmental limits

— limits of land for non-food usage (e.g. rape seed for

fuel)
c) food processing assumptions

— development of technological coefficients

— development of cost functions of food processed com-

modities in relation to prices of agricultural commodi-
ties

— profit (loss) margins of food processors
d) retail sector assumptions

— development of retailer’s cost functions

—retailers’ profit margins according to individual com-

modities

e) food consumption assumptions

— food consumption and non-food expenditures in the
basic year

— consumer prices in the basic year

— development of non-food expenditures in the target
year

— demand income elasticities and direct price elastici-
ties

—minimum and maximum limits for price index changes

— limits of food consumption changes and consumer
prices on the base of other than price criteria

CONCLUSIONS

The basic model structure of AGRO-3 contains about
100 indicators representing agricultural production,
about 50 indicators for food processing industry, about
40 indicators for retail sector of final food products, about
50 indicators for food consumption sector and non-food
expenditures and about 20 other indicators covering
non-competitive raw materials and final food products,
necessary for functioning of the Czech agrarian sector.

REFERENCES

Frisch R. (1959): A Complete Scheme for Computing All Di-
rect and Cross Elasticities in a Model with many Sectors.
Econometrica, 27, pp. 177-196.

Foltyn I., Zedni¢kova I. (1997): Nabidkoveé poptéavkové
modely agrarni politiky a modelovani zahrani¢niho ob-
chodu (Supply demand models of agrarian policy and mod-
elling of trade). Proceedings of the conference “Agréarni
perspektivy VI”, PEF CZU, Praha, Scptember, pp. 267—
275

Foltyn 1., Zednitkova I. (1998): Model agrarniho sektoru CR
(AGRO-3) a modelovani agrarni politiky (Model of the
Czech agrarian sector and modeling of agrarian policy). Pro-
ceedings of the conference ”Agrarni perspektivy VII”, PEF
CZU, Praha, September, pp. 440—447.

Kraus J. et al. (1997): Predpokladané dopady vstupu Ceské
republiky do EU na zemé&dglstvi (Expected impacts of ac-
cession of the CR to the EU on agriculture). Research
study of VUZE, Praha, December.

Kraus J. et al. (1998): Pfedpokladané dopady vstupu Ceské
republiky do EU na zem&d&Istvi (aktualizace studie VUZE
z prosince 1997 s vyuzitim ekonomicko-matematickych
modelt). (Expected impacts of accession of the CR to the
EU on agriculture — updating of the previous study with
help of economic-mathematical models). Research study of
VUZE, Praha, May.

Arrived on 11" January 2000

Contact address:

Dr. Ivan Foltyn,CSc., Ing.Ida Zedni¢kova, Research Institute of Agricultural Economics, 120 58 Praha 2, Mé4nesova 75,
Czech Republic, tel.: +420 2 22 00 04 14, fax: +420 2 62 73 020, e-mail: foltyn@vuze.cz

AGRIC. ECON,, 47,2001 (1): 1-5


mailto:foltyn@vuze.cz

INSTITUTE OF AGRICULTURAL AND FOOD INFORMATION

Slezska 7, 120 56 Prague 2, Czech Republic

Tel.: +420224 25 79 39, Fax: + 4202 24 25 39 38, E-mail: redakce@uzpi.cz

In this institute scientific journals dealing with the problems of agriculture and related sciences
are published on behalf of the Czech Academy of Agricultural Sciences. The periodicals are

published in English with abstracts in Czech.

Number Yearly subscription

of issues in USD
Journal per year Europe overseas
Rostlinna vyroba (Plant Production) 12 195,- 214,-
Czech Journal of Animal Science (Zivoisna vyroba) 12 195,- 214.-
Agricultural Economics (Zemédélska ekonomika) 12 195,- 214,-
Journal of Forest Science 12 195,- 214,-
Veterinarni medicina (Veterinary Medicine — Czech) 12 159,- 167,-
Czech Journal of Food Sciences (Potravinarské védy) 6 92,- 97,-
Plant Protection Science (Ochrana rostlin) 4 62,- 64,-
Czech Journal of Genetics and Plant Breeding
(Genetika a §lechténi) 4 62,- 64,-
Horticultural Science (Zahradnictvi) 4 62,- 64,-
Research in Agricultural Engineering 4 62, 64,-

Subscription to these journals be sent to the above-mentioned address.



mailto:redakce@uzpi.cz

Some aspects of co-operative member share structure

Nékteré aspekty struktury clenskych druZstevnich podilii

J. RAMANAUSKAS

Lithuanian University of Agriculture, Kaunas, Luthuania

Abstract: This article describes the main features of Lithuanian agriculture which have the impact on agricultural co-
operative development. On the basis of the analysis of these factors, the author has proposed a methodology how co-
operative member share can be built up. Such methodology is expected to facilitate the establishment of farmer

co-operatives.

Key words : co-operatives, member shares, Lithuania

Abstrakt: Prace popisuje hlavni rysy litevského zemé&d€lstvi , které maji dopad na rozvoj zemé&dé&lského druZstevniho sek-
toru. Na ziklad€ analyzy t&chto faktori doporuduje autor metodologii konstrukce ¢lenskych podilt v druzstvech. Tato

metodologie by méla usnadnit vznik zemé&délskych druzstev.

Klitov4 slova: zem&d&lska druZstva, &lenské druZstevni podily, Litva

INTRODUCTION

The development of the co-operation is determined by
the current situation and traditions of Lithuanian agricul-
ture. In Lithuania, as in the other post-comunist coun-
tries, the conditions for co-operation are quite different
from those prevalent in the countries with the developed
agriculture and with long standing traditions of co-oper-
ation. During the period of the communist regime in
Lithuania, all genuine co-operatives were either closed
or converted to the communist pseudo co-operatives,
which resulted in a negative attitude towards co-opera-
tion among the countryside people. Thus, we have to
start the development of co-operative from the scratch.
Let alone that we have no support of positive traditions
but we must struggle against negative stereotypes firm-
ly rooted in people’s minds and to persuade them about
the benefits of co-operation.

Lithuanian farmers are lacking experience, knowledge
and the most necessary means of production. There are
many small farms which are unable to withstand compe-
tition with the large farms in West and at home. Lithua-
nian farmers not only need material assistance but also
training, qualification improvement, consultancy, etc.

Co-operatives would become more attractive for
Lithuanian farmers, if the contribution that every mem-
ber should invest into co-operative (share contribution)
depended on the extent of his participation in the co-
operative, it means that the calculated share contribution
is proportional to the turnover existing between the mem-
ber and the co-operative. Besides this, member shares
must be collected during certain period of time by set-
ting aside a part of members’ profits. Such method of
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member share build-up is especially favorable for the new
members who start their economic activities. However,
analysis of the activities of the existing co-operatives
shows that the founders of almost all new co-operatives
do not calculate members’ shares but simply assign share
to co-operative members irrespectively of their participa-
tion in cooperative business.

The aim of this work is to analyze the specific features
of agricultural co-operative establishment in Lithuania
and to propose the ways how to accelerate their devel-
opment.

METHODS OF RESEARCH

There were used statistics, grouping and other eco-
nomic methods. Share forming classification was created
according logistic science.

SITUATION OF LITHUANIAN AGRICULTURE

After the reestablishment of the independence in 1990,
Lithuania inherited big state and collective farms
(kolkhozes) which on USSR scale were the most produc-
tive in the field of agricultural production during the last
decades of the Soviet regime. However, even such level
of production, fairly advanced in the comparison with the
rest of USSR, was significantly below the level of the
countries with highly developed agriculture. The per
hectare yield of grains was almost two times less than in
the West, animal productivity was also relatively low.
About 23% of entire workforce was employed in the ag-



riculture, therefore the production for one worker was
much lower than in the developed countries In result of
this Lithuanian farmers are hardly capable of competition
with the farmers of other countries.

The reestablishment of private farms has created ne-
cessary conditions for the private initiative and for the
increasing of agricultural productivity. However, it needs
time and means. Until now, little use has yet been made
of the potential for the intensification of agricultural pro-
duction.

Agricultural co-operatives could contribute a great
deal to this process but conditions for their emergence
and development are very unfavorable.

One reason why it is so difficult to create agricultural
co-operatives is that during the privatization of state
enterprises, no account was taken of the interests of
farmers. Almost all processing enterprises have already
become private (joint-stock) companies. If farmers want
to create agri-food processing or trade co-operatives
they have to overcome the resistance of big private com-
panies and to be able to compete with them but it is a very
difficult thing for the farmers whose economic position
is still very precarious.

Agro-service co-operatives are especially important for
Lithuanian farmers because many new farmers lack the
necessary equipment and funds for acquiring it. In the
country, there are lots of very small farms for which it will
never be reasonable to buy all the necessary equipment.
The number of private agro-service enterprises is very
insignificant. The creation of agro-service co-operation
is checked by the lack of funds.

The development of co-operatives is made difficult
both by the general situation of agriculture and by a very
big size difference among various farms. Small farms are
predominating. The average size of private farm is 11.8
ha (Lietuvos Republikos 1998).

Many people in Lithuania have land plots with the area
less than 3ha. According to the legal status and the way
of acquisition, they are classified into two groups: house-
hold plots and private farms.

Household plots were distributed to rural inhabitants
as means of social security. In the result of land reform,
many among rural people were left without any work and
subsistence. The parliament of Lithuania (Seimas) has
granted all countryside dwellers the right to get plots
from 2 ha to 3 ha. Now there are more than 300 000 of such
household plots(about 326 000). Their total area makes
18.3% of all agricultural land. Household plots are the
only means of subsistence for many persons. However,
the income from and productivity of such plots is ex-
tremely low, therefore co-operation could help these
small farmers to get more income from selling milk or from
occasional sales of an agricultural animal. Such house-
hold plot owners will never be able to establish a co-ope-
rative independently because their economic and
financial potential is too weak. Household plot owners
would be also interested in agro-service but they have
not got a sufficient income to pay for it.

The land reform is continuing and as a result of it new
farms are established, the most of which are also very
small (Table 1).

Table 1. Size of farms

:a'” 0.3-30 3.1-10 10.1-20.0 20.1-30.0 30.1-50 >50.0
Numbers g8 578 203 7.8 34 09

%

As it is shown in the table, most of the farms are from
1 ha to 20 ha. 99% of all private farms are less than 50 ha.
In the difference to other countries where such small farm-
ers have additional income from non-agricultural income,
these small farms are the only source of income for al-
most all Lithuanian farmers.

The reason why the average size of farm is so small was
determined by the fact that private farms were estab-
lished in the process of the restitution of land national-
ized by the Soviets to former owners and their heirs.
Farms had been small in the pre-war Lithuania. At the
time when farms were being consolidated in all countries,
Lithuania has returned to the pre-war land patterns. By
restitution of the land to heirs of the original owners, it is
often divided among them and the farms in consequence
are even smaller than they were before the war.

It is also true that bigger farms with several hundreds
of own or rented land are starting to appear. There are no
exact data about such farms but they are obviously little
in numbers.

Besides of private farmers, in Lithuania there still are
relatively many so-called agricultural companies which
were created on the base of the former kolkhoses. These
companies are partly based on co-operative principles
and partly on joint- stock company principles. Many of
such agricultural companies went bankrupt, however,
some of them were quite successful. They are relatively
well equipped and provide agro-service to small farmers
in their neighborhood. The size of agricultural companies
varies from 100 to 2000 and > ha of land (Lietuvos Re-
publikos 1998). They are also the potential members of
co-operatives.

Lithuania has also a certain number of state farms.
These are farms with training, experimental and research
purposes. None of them have any interest to co-operate
with the neighboring small private farmers.

Such big variety in size and financial capabilities of
Lithuanian farms creates the necessity to look for the way
how to harmonize interests of the potential co-operative
members and how to find starting capital for co-opera-
tive activities.

NEED FOR CAPITAL

It is necessary to accumulate funds for the establish-
ment of a co-operative enterprise and its activities dur-
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ing the initial period when the enterprise does not yet
yield stable profits. All the expenses for buildings, means
of production, inputs, needs for working capital must be
calculated. The amounted sum of all these will show the
need of capital for the co-operative.

While calculating the requirement of capital, it is impor-
tant to assess all the necessary expenses. However, one
must avoid overestimating them. If the expenses are
overestimated, it can be difficult to procure working capi-
tal since some of the potential members will become re-
luctant of membership because of too large initial fee.

On the other hand, underestimating costs is also unac-
ceptable, therefore one should look for the most appropri-
ate and modern equipment, and not for the cheapest one.

ACCUMULATION OF THE CAPITAL NECESSARY
FOR THE START OF CO-OPERATIVE ACTIVITIES

In one way or another, its members must accumulate
the capital for co-operative. The grant aid is given very
seldom. As was already mentioned, the most of farmers
lack available funds beyond their necessities. If the ini-
tial contribution is relatively large, most of potential
members would prefer not to join the co-operative. There-
fore, the increase of initial contribution becomes an im-
portant check on co-operative development. In some
cases, a farmer may own buildings or equipment, which
he can supply to the co-operative as a contribution in
kind, however, many of potential members have nothing
to offer. Besides, not all the equipment offered by farm-
ers is suitable for the co-operative.

In such a situation, the only possible solution is to
borrow the capital and reimburse the loan from the profit
of the co-operative. The main drawback of this way is that
it is acceptable only in the case when the activities of co-
operative are sufficiently profitable so that the time need-
ed to reimburse the loan is not too long. The loan must
be repaid earlier than the need to renovate the technolo-
gy will arise. To certain extent, striving after profit clash-
es with the classical principle of co-operation which is to
pay members a bigger price for their products and to sell
them goods and services as cheap as possible. In prac-
tice, all the profit of the co-operative goes to its members,
member shares are also accumulated from the profit.

If the capital of co-operative is accumulated from its
profit, it is very important to choose a rational method of
calculation of the member profit share and member share
. The requirement for capital (the amount of member
share) can be determined and profit distributed by using
various methods. The most often used are the following:
1. All members are required to contribute the same fee.

This method could be acceptable only in those co-op-

eratives where the economic potential of all members is

more or less equal.

2. The fees and member profit share are proportional to
the size of farms. This method is hardly better than the
first one because economic results often are not pro-
portional to the size of the farm.
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3. The contribution is proportional to the productive ca-
pacity of a member, e.g. the dairy co-operative calcu-
lates member share according to the number of cows he
keeps. This method is somewhat better but in the con-
ditions of Lithuania it is also not always acceptable
because the productivity of animals is different in dif-
ferent farms, different farmers set aside different
amounts of production for personal consumption etc.

4. The best method to calculate shares and divide profits
is according to members estimated turnover with the
co-operative. This method of calculation conforms to
the principles of co-operation in the best way. The turn-
over is the best indicator to assess member’s contribu-
tion to the co-operative activities. Further in the article
we will consider only the latter method.

Frequently, the number of co-operative members and
their turnover with the co-operative are in constant flux,
therefore members shares of profit and member shares for
current year must be calculated annually taking into ac-
count the changes in the whole cooperative and individ-
ual members’ turnovers.

Such method of dividing profit and member shares
gives the possibility to give various sorts of incentives
for individual members and their groups. For example, it
is possible to encourage members to increase the turn-
over with the co-operative, to make the co-operative more
attractive for financially stronger members since it would
be difficult to establish the co-operative without their
support and often-impossible altogether. Let us consid-
er at first how profit and shares are distributed to all mem-
bers on equal terms without any privileges.

In this case, in order to calculate the distribution of
profit and shares we need to know three main indicators:
the initial capital necessary for starting co-operative ac-
tivities K , the profit of the co-operative during one year
P, and the co-operative turnover with members 4.

The sum of member shares of the co-operative P is
equal to the initial capital necessary for starting co-oper-
ative activities: P = K,

The turnover of the co-operative with its members is
the sum of the turnover with particular members

4=34

i=1

where n is the number of co-operative members, 4,— i-th
member’s turnover with the co-operative, in monetary
units (monetary units here are Litas or thousand Litas).

Knowing this main indicators of the co-operative, we
can start calculating the shares of members and distri-
buting profits. In order to calculate shares, we find out
the ratio of share P and turnover A4:

k,=Pl A4 (1)

In a similar way we have found the relation between
the profit and the turnover. Only in this case not all the
profit but only a part of it is taken. Certain part of the profit
is left as a reserve for unforeseen circumstances and in
order to level out the fluctuations of profit:



k,=P, -d/ 4 (2)

P, —co-operative’s average annual profit in the course of
one year;
d—the profit share to be divided, e.g. d=0.8 (80%), d=
0.9 (90%), etc.

The share P, of every member of the co-operative is
calculated in the following way:

P=k -A 3)

THE INSCRIPTION(*) OF INITIAL CONTRIBUTION

In Lithuania only few co-operative members are capa-
ble to contribute all or a part of their share during the
initial period of the co-operative. Therefore, the initial fee
ranges from zero to the amount of entire member’s share.
This variety creates a lot of problems how to treat these
contributions.

When all members contribute the same initial fee, the
following procedure is adopted. During the period of
share accumulation, the profit is distributed to members
and inscribed in share accounting books but money is
used for the reimbursement of the debt.

In the case when initial contribution is different, it is
possible to apply different procedures.

The first option. The best way for the members who
have paid in their fee is to receive at once the part of profit,
which belongs to them. In this case, the initial contribu-
tion is not taken into account while calculating the loan
and share. For the purpose of calculation, it is equated to
the loan, which must be reimbursed during the share ac-
cumulation period. In this case, during the period of mem-
ber share accumulation loans are reimbursed to banks
and all the amount of initial contribution is paid out to
the members, which have contributed it.

The part of profit set aside for shares is divided to all
members proportionally to their turnover with the co-
operative. Small (limited) share of profit is returned to
members proportionally to the capital contributed by
them. But in this procedure this part of profit is not taken
into account.

The part of the profit which is received by a member
P, does not depend on the amount of his initial contri-
bution:

Pel = ka ! Ai (4)

Such procedure encourages members to contribute
their initial fees, however, it prolongs the time in which
the loans are reimbursed. The accumulation of shares
becomes a long process. Those members who contribute
their initial fees accumulate their shares earlier than those
members who have not done it. The greater the initial fee
will be, the more rapidly the entire share will be accumu-
lated. Through all the remaining time until the end of

10

share accumulation period, profit shares are paid out to
these members who have already accumulated their mem-
ber shares.

Second option. The loan is reimbursed more quickly
when all the profit of co-operative is used to reimburse
the loan and the payment of profit share related to initial
contribution is postponed until all the loan is reimbursed.

In this case, in the first stage only the share P, equal to
the amount of the loan must be accumulated.

P =K, (5)

where P_is the part of members share for the reimburse-
ment of the loan, K, =K , — K, —the amount of loan, KP

— capital necessary for setting the co-operative, K —the
sum of initial fees (own capital of the co-operative).
The profit is distributed to the members in the follow-
ing way:
The part of members share not paid in by the member
P, is found:

Py=F-P o (6)

where P_ - the part of member’s share not yet paid in by
the i-th member, P, —the share of member in question, P,"
—the initial fee of member in question.

Then P, =) P, and the coefficient of the annual-
I=1

profit share, K, = P, / K,
where P, — the part of annual profit of the year in ques-
tion which goes for member shares.

During the year the increase of member’s share will be:

Py =Ky - B, (7)

After the reimbursement of the entire loan, the next
stage starts. In the first stage, the part of profit, which
belongs to the members who have contributed their ini-
tial fees, was used to increase the shares of the remain-
ing members. In the second stage, this part of profit not
received by the farmers must be reimbursed to them. The
best and fairest option would be to allot all the profit for
the members who have paid their initial fees.

The part of the co-operative profit which belongs to
these members with initial fees but which is not yet reim-
bursed to them is as follows:

K32, (8)
i=)

The duration of the second two-stage option is the
same as the duration of share accumulation period of the
first option. In this way, the separation of bank loan reim-
bursement and the reimbursement of the part of profit due
to the members into two different stages, the period of
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external loan reimbursement is considerably shortened,
members who have not contributed fees can accumulate
their shares more rapidly. These members who have con-
tributed their fees start to receive their part of profit later
than in the first option, however, they can get back all
the profit due to them during the same period as in the
first option.

THE PERIOD IN WHICH SHARES ARE
ACCUMULATED

If the capital of the co-operative is accumulated from
its profits, it is very important to calculate (even if ap-
proximately) the period in which shares will be accumu-
lated. This duration determines for which period of time
the loan shall be taken and how much of interest will be
paid. The graphic of loan reimbursement is set up accord-
ing to the development of share accumulation process.

The period in which member shares are accumulated
and the methods of its calculation depends on how we
will treat the initial fees .

The volume of the profit of the co-operative determines
the period in which the shares are accumulated.

Initial period of the newly created enterprise can be
subdivided into three periods.

1. The period of activity with the loss (construction of the
enterprise). The share is not accumulated. Its duration
ism

2. The period in which the profit appears and starts to
increase. Duration of this period is m . The amount of
accumulated member shares is P_

3. The period in which the co-operative receives the
planned profit (m ) during which the rest of shares P, is
accumulated:

P =P-P, )

All the duration M of the share accumulation period is
equal:

Profit

m / m, my, M

0 M,

Period, year

Figure 1. Dynamics of co-operative profit

P, — entire profit of the co-operative, P_ - the part of profit
allotted for member shares

AGRIC. ECON,, 47,2001 (1): 7-14

M=mn+ma+mp (10)
The part of shares accumulated during the period in
which profit increases:

P=m, -P

¢ a ea

(11)

where P _is the part of shares accumulated during the period
m,_ in which profit increases, P, —average annual profit during
the period in which the profit increases.

If the profit increases evenly:

P,=05-P, (12)
then P, =0.5m, - P,

where P, — the part of planned profit allotted for share contri-
butions annually.

The duration of the third period m, is equal to:

— when the payment of the part of the profit related to the
initial fees is started to be paid before the accumulation
of all member shares:

m,=P, /P, (13)

— when the payment of the part of the profit related to the
initial fee is started to be paid only after the accumula-
tion of all member shares

my, = (B =D P B, (149)

where Py is the sum of all initial fees.

SHARE CONCESSIONS (PRIVILEGES)

Often it is impossible to establish a co-operative be-
cause the economically strongest farms do not want to
join. The main reason of it is different initial fees but the
same opportunities to participate in managing co-opera-
tive and a bigger risk while taking loans.

One of the ways to make co-operative more attractive
for bigger farmers and encourage them to co-operate with
smaller farms is to introduce share privileges or to in-
crease the part of profit which is paid out to the bigger
members.

When all members who join the co-operative have
roughly the same financial capability, no privileges can
be allowed. The situation becomes different if the differ-
ence between financial capability of various potential
members can be tens and hundreds of times different and
the same is true about their turnover with the co-opera-
tive. In the case of such big differences in contributions
to co-operative, certain privileges are completely justi-
fied and can be recommended.
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a - the payment of the part of the

The payment of the part of profit
for initial fees

profit related to the initial fee is
started to be paid before the accu-
mulation of all member shares

—
—
—

[HRIRYRER!

The accumulation of share

b — the payment of the part of the
profit related to the initial fee is
started to be paid only after the accu-
mulation of all member shares

Figure 2. The duration of share accumulation

Our research shows that the profitability of a co-oper-
ative depends on the amount of its turnover (Horizontal-
iosios ir vertikaliosios 1998).

The bigger is the turnover of a co-operative, the big-
ger is its profit. Usually the distribution of profit not only
compensates privileges given to bigger farms but gives
benefit to other members as well.

Let’s take an example. After joining the co-operative by
its largest members, its turnover will increase so much
that the profit of the co-operative will increase by 15%.
Let’s say 10% of this profit will be allotted for the stimu-
lation of large-scale members. In this case, the income of
remaining members will increase by 5% and this will be
achieved only because big farmers have joined the co-
operative.

In any case, the privilege should be given only when it
will result in benefits not only for those who get it but
also for all other members. The magnitude of the privi-
lege must depend on the benefit to the co-operative. The
more useful a member is to the co-operative, the greater
privilege can be granted to him.

The privilege can be given in two ways:

— by differentiating members’ shares; in this case the priv-
ilege applies only for the period of share accumulation;

— by differentiating the part of the profit paid to the mem-
bers; such privilege can be of an unlimited duration.

Both these methods have the same effect - both affect
the duration of the period in which the shares are accu-
mulated. The greater privilege is given to a member, the
more quickly he can accumulate his share from the profit
of the co-operative. At the same time, the duration of
share accumulation increases for the remaining members.
If we consider the increase in co-operative profit for
which the privilege was granted, we will see that this in-
crease in share accumulation duration for remaining mem-

%

Figure 3. The influence of the volume of the turnover on the
profitability of the co-operative
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I — accumulation of shares, 2 -
payment of part of profit

bers does not necessarily mean that the co-operative will

need longer time for the members’ shares accumulation.
By differentiation of members’ shares, it is possible to

achieve the following objectives:

— greater profitability of the co-operative since the increa-
se in the turnover almost always results in greater prof-
itability;

— the relation between the shares that must be accumulat-
edand the total turnover is smaller, because if big mem-
ber join the co-operative, the need of funds in the initial
stage of the activity is almost always less than the in-
crease in turnover;

— there is more chance to get initial contribution in kind
because usually only big members have the equipment
and buildings necessary for the co-operative;

—more rapid increase of profit; that means the time when
co-operative starts to get planned profit is achieved
more quickly;

— because of the increase in profit and lower share coeffi-
cient, the time needed for share accumulation will be
reduced;

— it is easier to get loans.

The share is differentiated by changing (individualiz-
ing) the relation of share and turnover for the member

kal = Pfl /Al

The methods how to change these relations and how
to calculate them are the same in both cases.

In both cases, the extent of the privilege is chosen, that
means how many % of the share must be reduced or the
profit increased. After reduction of the share for some
members, it is calculated by how much it will be neces-
sary to increase it to other members. All this can be ex-
pressed by individualizing the proportionality coefficient
of share, £ .

The law governing the variation of turnover propor-
tionality coefficient is taking into account the situation
of a specific co-operative and the goals for which the
differentiation is made.

THE CLASSIFICATION OF DIFFERENTIATION
METHODS
The method of differentiation of member’s share or

member’s part of profit is determined by the law of the
variation of proportionality coefficient k or k.
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We propose two main methods of differentiation:
group differentiation and individual differentiation, and
different combinations of these methods (mixed me-
thods).

By applying the method of group differentiation, mem-
bers are subdivided into two or three groups. It is not
rational to have more than three groups. Non-differenti-
ated distribution of shares and profit also can be consid-
ered a subset of this method when there is only one
group, which comprises all members. At first the group
of privileged members is set up. This group comprises
only these members whose joining the co-operative will
result in benefits to the entire co-operative. Because the
shares of this group are diminished, they are increased
for all other members because the requirement for shares
remains the same. It is possible to increase all shares in
the measure (then we will have two groups) or to one
group more to other less(then we will have three groups).
The distribution of profit is differentiated in the same
way: privileged members get more, other members less.

Shares/profit of a group of members is calculated by
multiplying the turnover of every member by the propor-
tionality coefficient of share/part of profit, which is se-
lected for this group.

Such group differentiation is the most suitable in the
case when the turnover of different groups with the co-
operative is very different and there is no difficulty to
attribute a member to this or that group.

By the means of the individual differentiation, individ-
ual proportionality coefficient is chosen or calculated for
every member. This method is used when it is preferable
to encourage members to increase their turnover with the
co-operative. In the case of such differentiation, even a
small increase in the turnover raises profit shares or di-
minishes share contribution.

The mixed method of differentiation is the combination
of these two methods (group and individual). Using one
method, the remaining by using another method, differen-
tiates part of the members. Part of members is assembled
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Figure 4. The variation of the coefficient of proportionality between share and turnover in various methods of share differentiation

G1 - not differentiated (1 group); G2 — differentiation of two groups; G3 — three groups, I — individual. G-I group-individual, I-G individual
group, G-I-G — group-individual-group, G-I-G-I-G — group-individual-group-individual-group
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into one or more groups and the same proportionality co-
efficient is calculated for all the members of one group.
Members who remain outside groups are differentiated
in the individual way.

Such differentiation is used in the cases when the turn-
over of part of members with the co-operative is clustered
into groups of different size and the turnover of remain-
ing members falls in within these groups. In such cases,
there are no abrupt jumps from one group into another.
The transition is further smoothed out by individual
share differentiation.

The difference of the method of share differentiation
by diapason from the previous methods is that instead
of assigning the proportionality coefficients to member
groups, diapasons of turnover are being set up and share
coefficients assigned. If the turnover of a member is big
and comprises several diapasons, in every of these dia-
pasons it is multiplied by another coefficient (Figure 4).

CONCLUSIONS

After the reestablishment of independence, the size of
Lithuanian farms varies in a very broad range from 1-2
up to several hundreds of hectares. That is one of the
main reasons why the co-operative movement develops
so slowly. This fact affects negatively the general deve-
lopment of agriculture. In order to promote the growth of
the co-operation, it is necessary to find ways how to
encourage big farmers and agricultural companies to co-
operate with small farmers. After the evaluation, it was
possible to make these conclusions:

1. While planning the activities of a co-operative, it is
very important to calculate duly the amount of member
shares. We were unable to find the description of the
methodologies of such calculation in available publica-
tions.

2. The methodology for calculation proposed by us allow
calculating the need for member shares.

3. If farmers are not able to contribute all the amount of
member shares, they are proposed to accumulate the
shares from the profit of the co-operative

4. In some cases it would be useful to provide profit/share
privileges for some of the members. In this way, big
farmers can be encouraged to join the co-operative and
in this way they can benefit the entire co-operative by
their participation.

5. We propose various methods of incentive, some of
which give privilege to a group of members, some give
an additional incentive to increase the turnover with
the co-operative.

6. It is worth to give privileges in the cases when there is
a very big difference among the economic potentials of
members.
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Distributed lag models and the Durbin A-test!

Dynamické ekonometrické modely s ¢asovo posunutymi premennymi
a Durbinov h-test

A. HAVRILA

Research Institute of Veterinary Medicine, Kosice?, Slovak Republic

Abstract: Several factors were responsible for the increase of wine consumption in Australia, namely growing public
awareness and appreciation of table wines reinforced by changes in relative prices and incomes. There are number of
questions relating to the growth of wine market which are of interest to policy makers and wine producers and consum-
ers. The aim of the study was to provide an explanation of the developments, which have given rise to systematic change
in Australian demand for wine. The approach employed in this study was, as with most of predecessors, partial and neo-
classical and the study data sources are similarly highly aggregated time series. The focus of the study was to make
marginal but critical improvements to the theory, data and empirics of what has been done in earlier studies which relied
on data of even lover quality than was collated for this study. The aim of the study was to improve the specification of
the demand for wine in Australia by obtaining improved estimates (measures) of demand elasticities with respect to
relative prices (wine and beer), income, advertising expenditure, and the impact of migration. From modest changes in
methodology, with greater attention paid to model specification, the definition of variables and data quality, improve-
ments in the quality of the estimates of elasticities of some moment have been achieved. While not all defects of earlier
estimates have been overcome, it is felt that the own price, cross price and income elasticities derived from this study
provide more reliable guides to policy makers than have been previously available. The study is designed to be of benefit
to producers, policy makers and consumers. Producers, faced with decisions about volume of production and relative
prices, benefit from information about price and income elasticities of demand or the likely market response to changes in
the quality of products marketed. In addition, from improved modelling of the wine industry, consumers, wineries and
distributors acquire an improved understanding of the wine market. There are concomitant advantages for marketing insti-
tutions, taxation policy and the body of market knowledge.

Key words: Durbin-Watson d-statistics, Durbin h-statistic, demand, consumption, static model, dynamic model, residuals,
correlation, regression

Abstrakt: Efekt niekolkych faktorov sa prejavil na zvy3eni spotreby vina. Najmé vy$3ie hodnotenie kvality stolovych vin
verejnostiou, ale aj zmeny relativnych cien vin a prijmov obyvatel'ov mali vplyv na vy3Siu spotrebu vina. Existuje viac
nezodpovedanych otdzok tykajucich sa zvi¢Sovania sa trhu s vinom, ktoré zaujimaji spotrebitel'ov, producentov, ale na-
jma l'udi tvoriacich stratégiu na trhu. Ciel'om §tudie bolo vysvetlit dovody rozvoja trhu s vinom, ktoré spdsobili systema-
tické zmeny v dopyte po vine v Austrélii. Pristup k $tudiu danej problematiky bol podobny ako vo véé3ine predchadzajucich
stadii parcialny a neoklasicky a data s agregované udaje asovych radov. Nasmerovanie 3tidie bolo ukézat' marginélny ale
kriticky posun v teérii, datach a empirickych vysledkoch skorsich $tudii, ktoré sa spoliehali na data niz3ej kvality nez tato
tadia. Interes §tadie bol zamerany na zlep3enie ¥pecifikacie dopytu po vine v Australii na zéklade zlepSenia odhadov
elasticit dopytu podra relativnych cien (vino, pivo), prijmov, reklamy a efektu imigracie. Zmeny v metodoldgii, presnejsia
$pecifikacia modelov, premennych a kvalita dat priniesli zlep3enie kvality vystupov — odhadov elasticit. Nie v3etky slabiny
predchadzajucich $tadii boli prekonané, aviak vlastné cenové elasticita, elasticita ceny substituenta (piva) a elasticita pri-
jmu ukazuju stratégom na trhu lep3ie moZnosti odhadu chovania sa trhu. Této $tidia je smerované k tomu, aby sa dZitok
prejavil u producentov, trhovych stratégov a spotrebitel'ov. Producenti stojaci pred rozhodnutim o mnoZstve produkcie
a odhadom cien mdZu profitovat’ z informacif o cenovych a prijmovych elasticitich dopytu, alebo moZnych vplyvoch, kto-
ré zmeny v kvalite produktov prinesd na trh. Dalej je potrebné zdéraznit, Ze zlep§enym modelingom produkcie vina, spo-
trebitelia, vyrobcovia a distributéri ziskajti lep§im pochopenim trhu. A naviac existuje d'aldi kladny efekt vyplyvajici
z vysledkov tejto 3tudie pre dafiova politiku, indtiticie trhu a vedomosti o trhu.

KI'i¥ové slova: Durbin-Watson d-test, Durbin A-test, demand, spotreba, staticky model, dynamicky model, rezidua, korelécia, regresia
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INTRODUCTION

During the thirty years of 1955 to 1986, the alcoholic
beverages industry in Australia has undergone consid-
erable change in the market shares of its components.
Consumers’ attitudes to wine in Australia began to
change in the early 1950’s, when the annual consump-
tion of “all wine”, including fortified wine, was about 4.5
litres per capita. Until then, fortified wines constituted up
to 90 per cent of the total market. Fortified wines contin-
ued to dominate the market until the end of the 1960’s,
when nascent changes in consumer preferences in favour
of table wine accelerated, so that table wines accounted
for 78 per cent of the annual 21.13 litres per capita of total
wine consumption in 1987. Since 1955, table wine con-

Table 1. Household Disposable I

sumption increased from 0.85 litres to 15.87 litres per cap-
ita in 1987. At that time it was seen that the wine con-
sumption per capita in Australia was at the level of
satiation (Table 1).

Several factors were responsible for the increased con-
sumption. Growing public awareness and appreciation
of table wines was reinforced by changes in relative pric-
es and incomes. There are number of questions relating
to the growth of wine market which are of interest to
policy makers and wine producers and consumers. Some
results of the study contradict the previous research,
which found: beer and wines to be complements; a high-
income elasticity of demand for wine. Thus, the aim of
the study was to provide an explanation of the develop-
ments, for which different models were applied.

Price of Wine and Beer 1955/56-1985/86

Year CPI* Income® Price of Wine® Price of Beerd Domestic Consumption®
1955/56 24.5 3328.3 84.1 89.4 4.98
1956/57 25.9 32723 84.5 97.7 5.16
1957/58 26.2 3172.6 87.8 97.7 5.11
1958/59 26.6 3302.3 91.7 96.6 5.15
1959/60 273 3505.6 96.3 94.9 5.19
1960/61 28.4 3510.7 96.6 93.0 5.05
1961/62 28.5 3563.2 100.7 933 5.08
1962/63 28.6 3734.4 102.1 93.4 5.23
1963/64 28.8 4010.9 102.4 94.8 5.47
1964/65 29.9 4095.4 104.7 92.3 5.55
1965/66 30.9 4081.7 109.1 97.1 6.04
1966/67 31.8 4297.8 111.0 98.4 6.76
1967/68 329 4246.7 114.9 99.1 7.49
1968/69 33.7 4577.4 127.0 99.7 8.15
1969/70 348 4746.4 130.4 99.8 8.83
1970/71 36.5 4873.9 136.4 101.9 8.46
1971/72 38.9 5057.6 135.7 100.2 8.70
1972/73 41.3 5437.6 126.6 99.5 9.62
1973/74 46.6 5747.2 115.7 94.2 10.79
1974/75 54.5 5953.4 115.0 92.7 12.09
1975/76 61.5 6096.7 122.5 103.2 12.88
1976/77 70.0 6024.1 116.4 99.2 13.50
1977/78 76.7 6013.5 112.7 95.4 14.10
1978/79 83.0 6196.0 109.1 101.8 16.31
1979/80 91.4 6161.8 102.7 100.6 17.14
1980/81 100.0 6308.3 100.0 100.0 18.12
1981/82 110.4 6416.3 96.3 100.0 18.95
1982/83 123.1 6345.6 93.8 102.2 19.57
1983/84 131.6 6601.9 94.5 104.8 20.27
1984/85 137.2 6864.1 96.8 108.8 21.13
1985/86 148.7 6929.8 91.7 109.2 21.13

Source: ABS, Cat. No. 6401.0, 5206.0, 3201.0, 10.37, 8366.0, 8504.0

a — Consumer Price Index

Weighted average for eight capital cities 1980/81=100
b ~ household disp. inc. per cap. deflated by CPI

¢ — index of wine price deflated by CPI

d - index of beer price deflated by CPI

e — consumption per capita (litres)
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RESULTS AND DISCUSSION
The static model

Static theory is often used as the basis for empirical
demand functions. Models described as static are time
independent models. Such models do not often ade-
quately describe economic behaviour which is typically
time dependent. Nevertheless, a static model is present-
ed here as a basis for comparison with dynamic models
or other studies. Such models are applied to describe the
demand for wine in Australia.

The model referred to as Model Ia is written as a linear
function as follows:

0, =a+pY, +ﬂ2WPl+ﬁ3BPl +g (1)
where
Q — yearly domestic retail sales of wine in Australia (litter/
capita),

Y — yearly average household disposable income in real 1980
dollars (dollars/head),

WP — wine price — yearly index deflated by the consumer price
index (CPI) — weighted average of eight capital cities for all
commodity groups. Index 1980 = 100.

BP — beer price — yearly index deflated by CPI as for WP.

€ — an error term about which the usual requirements with
respect to ordinary least squares (OLSQ) are assumed to hold,
t — a year subscript = 1 in 1955/56, ..... ,to 31 in 1985/86,

o and B — are regression coefficients.

The specified model was estimated as a single equa-
tion using the ordinary least squares method (OLSQ) and
time series data. The linear functional form is commonly
used as a basic model for similar studies, thus the esti-
mates from a linear functional form were compared with
other forms — linear-log, double-log and log-linear. The
estimates from the four functional forms are in Table 2. In
general, the estimates of the explanatory variables of any
functional form could be considered to be reasonably
satisfactory. The signs of the variables are in accord with
the prior expectation. The results indicate that beer is a
substitute for wine. This is reflected by the positive sign
of the estimate for each of the functions, except for the
zesult in the linear. The cross price elasticity of demand
with respect to beer price is negative in this function.
The result is similar to the estimates of the studies of
George (1974), Clements and Johnson (1983) and Meagher
et al. (1983). Although the signs of coefficients and the
calculated elasticities are plausible (except for beer in lin-
ear function), the Durbin-Watson d-statistics from 0.62
to 0.80 indicate high positive serial correlation in the re-
siduals.

The correlation of disturbances is a serious problem in
econometric estimation using time series data. It violates
one of the theoretical assumptions which underlie the
ordinary least squares estimation. The assumption is
thatE (¢, ¢, ) =0 whenj # i. When the OLSQ is applied
to a model with a serial correlation in residuals there are

AGRIC. ECON., 47, 2001 (1): 15-25

three effects, described by Koutsoyiannis (1973) and

Doran and Guise (1984):

1. There is a loss of efficiency, since the OLSQ implicitly
assumes that residuals are independent, that is E (¢, &)
=0,

2. If there is a positive serial correlation, as with the func-
tions in Model Ia, than the standard errors of estimates
are biased downwards, and estimate of R? gives an
overly optimistic impression of the worth of the model
for prediction.

3. The values of the estimates, although statistically un-
biased, are numerically wrong: they involve an error
which may be important in small samples.

The estimates of parameters in the Model Ia are statis-
tically highly significant but since DW statistics is low,
one might obtain an overly optimistic impression of the
model explanatory power. The previous discussion of
auto-correlation suggests that specification of different
model is necessary. A maximum-likelihood method
(MLM) was applied to account for auto-correlation. The
maximum-likelihood method, developed by Beach and
McKinnon (1978), and widely cited in the literature —
Maeshiro (1976), Chipman (1979), Park and Mitchel
(1980) — tends to be better when samples are small (less
than 100) than Cochrane-Orcutt method which loses the
first observation and hence efficiency.

Table 2. The Estimates of Model la

Functional Form

Variable - . :
Linear Lin-log Double log  Log-lin
0, 0, InQ, In Q,
(81 -17.559 -179.381 -16.771 -0.474
(-3.86) (-9.46) (-9.36) (~1.12)
) 4 0.00387 18.967 1.871 0.000386
(22.44) (23.71) (24.78) (24.05)
WP, -0.100 -14.104 -0.737 -0.00395
(-8.80) (-11.46) (-6.34) (-3.73)
BP, -0.197 20.637 1.427 0.012
(~4.06) (4.52) (3.31) (2.66)
R? 0.978 0.980 0.980 0.978
R? 0.975 0.977 0.977 0.976
Dw 0.69 0.80 0.68 0.62
SSR 19.055 17.556 0.156 0.165
SSR® 0.219 0.201
F 386.293 420.005 417.085 394.765
E, -1.01 -1.33 -0.74 -0.47
E, -1.83 1.95 1.43 1.19
E 1.83 1.79 1.87 1.28

Q,— is the annual consumption of wine per capita

SSR - is sum of squared residuals

SSR® — is transformed SSR (Box and Cox transformation)

E, — own price elasticity of demand

Ej; — cross price elasticity of demand

E,, — income elasticity of demand

Tﬂe elasticities are calculated at mean values of consumption
The figures in parentheses are t-statistics
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Since it has been said that the disturbances & are se-
rially correlated in Model Ia, it is assumed that

Table 3. The Estimates of Model Ib

Functional Form

Variable - = 9
v.=¢ tps_ (2) Linear Lin-log Double log  Log-lin
. " Q Q InQ InQ,
where v, is generated by a first Markov process with the = e =
usual properties of residuals, that is v, is not correlated "" ’ s i
with all previous €, ’s.p — is the auto-regressive parame- € (:(3)'3)7 '(2;'32)2 (:g‘g;;) (g'ggg
ter such that—1 > p < 1. If the same transformation pro- v i g )
y P i 5 .Y 0.00267 12.554 1.275 0.000267
cess is used for each variable in Model Ia, one can obtain: (5.26) (4.99) (5.70)  (5.81)
o WP, -0.062 -8.058 -0.513  -0.00358
Q.=9-pr0, (-2.84) (-3.16) (-2.20)  (~1.77)
5 BP, 0.077 8.668 0.584 0.00465
Y =~ 3) (2.23) (2.51) (1.840) (1.43)
5 R? 0.24 0.18 0.59 0.61
WP, = WP, — pWP _, R? 0.15 0.09 0.55 0.56
i DW 1.08 1.223 1.217 1.11
BP  =BP -pBP _, SSR 7.185 7.752 0.065  0.063
gty ey o . SSR 0.082 0.089
which is similar to Doran and Guise’s (1984) suggestion: . 2,540 1.819 11777 12.445
+ . . E -0.62 -0.80 -0.51 -0.38
= o(l-p) + + + + "
Q=KL F GY i IE B Y, ) E, 0.72 0.82 058 046
E, 1.27 1.18 1.27 1.34

where variables are defined as in Model Ia; and the sub-
script (,,) represents the variables lagged one year. An
additional consideration for the choice of the maximum
likelihood procedure (MLM) was its superior perfor-
mance when auto-regressive parameter is large. The con-
ditions which would qualify the MLM from the use such
as the use of weight in regression or gaps in the sample
did not apply.

In the model specified here (Model Ib), the same data
are used as in the Model Ia, but MLM procedure was
applied, instead of OLSQ. As for Model 1a, the estimates
of four functional forms are represented in Table 3. The
signs of the coefficients of the estimated variables are
‘correct’ in each regression. It may be argued on the sta-
tistical ground that the linear and linear-log forms of
functions are the most appropriate forms for the estima-
tion of demand for wine (the estimated parameters of
variables are statistically significant). However, the pre-
diction of wine consumption by both functions is poor,
as indicated by the coefficient of determination R2and F

Q, — is the annual consumption of wine per capita

SSR — is sum of squared residuals

SSR* - is transformed SSR (Box and Cox)

E,; - own price elasticity of demand

E,I. — cross price elasticity of demand

E, - income elasticity of demand

The elasticities arc calculated at mean values of consumption
The figures in parentheses are t-statistics

-statistic. On the other hand, the F-statistics for the dou-
ble-log and log-linear function are statistically signifi-
cant, and the coefficients of determination R? are
appropriate for the time series data. Therefore, it seams
that the linear-log and linear function are not appropriate
to explain the variation of the dependent variable (con-
sumption of wine). The Box and Cox (1964) /-statistic =
4.69 between linear-log and double-log function exceeds
the critical (tabular |, = 3.84) value, thus the null hy-
pothesis is rejected at the 5 per cent level.? In this con-

3Besides desiding on the variable to include in the demand model, another problem in analysis is the choice of the most appropriate
functional form. Chang (1977), Savin and White (1978) and Tsolakis et al. (1983a) devoted particular attention to the choice of
functional form. Their work is based o studies by Box and Cox (1964) and Zarembka (1974), which employ the maximum likelihood
method to estimate the parameters in the general form. In this study Box and Cox transformation procedure is used to derive a
statistical test for comparison of linear and log functional forms. The null hypothesis is that two models are empirically equivalent.

where: N —is the sample size, 25,2 —is the sum of the squared residuals (RSS, ) from the regrerssion with untransformed residuals

N
The test ia based on the definition which Rao and Miller (1971) adopted 1= E)

(linear function), Zfzz — is the sum of thesquared residuals (RSS,) from regression with transformed residuals (logarithmic
function), C — is the geometric mean of the dependent variable.

The /-statistics follows a chi-squared distribution with one degree of freedom. When the /-statistics exceeds the chosen (tabulated)
critical value, the null hypothesis is rejected — hence the two functions tested are significantly different. Since the residual sums of
squares after transformation in (5) are directly comparable, it is possible to choose the functional form yielding the minimum
residual sum of squares as an empirically appropriate form.
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text, the double-log function is more appropriate than the
linear-log function, despite the higher significance of the
t-statistics and the d-statistics of the later.

When the d-statistics is applied, the test Ho: p =0, for
the given sample size (30) and the number of regressors
(3), yields a critical lower value of = 1.21 and upper value
d=1.65. Since the critical value of the d-statistic is higher
than estimated in the linear (¢= 1.08) and log-linear (4=
1.11) functional form the Ho is rejected for those
functions. The estimated value of the d-statistic for the
linear-log (4= 1.22) and double-log (d=1.217) function
is slightly higher than the critical lower limit of the d-
statistic for the sample. The test is inconclusive. The
results suggest that the serial correlation in the residuals
exists in the static model. However, serial correlation in
residuals may exist if the model is misspecified, the
relevant variable is omitted, or because of smoothing
processes of seasonal variables (see Koutsoyiannis
1982).

Because economic considerations are important in the
choice of model, these are considered now. The estimates
of variables have the ‘expected’ signs in every function-
al form. The elasticities computed at the mean values
appear not to be very sensitive to the choice of form, The
estimates of demand elasticities in each functional form
indicate that:

— demand for wine is price inelastic,

— beer is a substitute for wine,

—the income elasticity is higher than one ( wine is a luxury
good in Australia)

The elasticities in Model Ib are lower than in Model Ia
and less sensitive to the choice of functional form. It may
be argued that the estimates of parameters in Model Ia
and Ib are overly optimistic, given the existence of serial
correlation in the residuals. Therefore, it is concluded
that Model Ia and similarly Model Ib are not appropriate
for the estimation of the demand for wine in Australia,
because the models are misspecified or relevant variables
are omitted. It also appears likely , that the estimates in
the previous studies by George, Owen and others, where
beer was found to be complement to wine, and estimates
of the elasticities were high, were the result of misspeci-
fication of the models or omission of relevant variables.
One of the determinants of wine consumption identified
in the statement of objectives is that the changes in the
current consumption of the population is related to the
previous consumption. So the next part of the study will
continue by the estimation of the consumers’ lagged re-
action to the changes in prices and in incomes.

The long-term effect of income and prices

It was argued in previous part that a static model is not
an adequate form for the estimation of demand for wine
in Australia. On the theoretical grounds, it can be argued
that the static model is too rigid in its adjustment to the
changes in demand as Doran and Guise (1984) argue. To
capture the dependence on time, it was necessary to de-
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velop a dynamic model. The introduction of dynamic
aspects into the model means that consumers react with
some delay to price and income changes, and that adjust-
ment towards a new equilibrium does not occur immedi-
ately but over a period of time.

The reasons for the consumers lagged reaction, as
Koyck (1954) argues, are imperfect knowledge of the
market, and the psychological inertia of economic
agents. A fall in price may not be known to every poten-
tial buyer immediately, in which case the full effect of the
change in price will only be realised when every poten-
tial buyer is fully aware of the price cut. Psychological
inertia prevents the instantaneous adjustment of the be-
haviour of economic agents to a changed situation, in
that case habit leads to a lagged reaction. Once a con-
sumer has found that a certain brand of wine satisfied his
taste at given prices and qualities, he will probably not
make the mental effort necessary to compare the various
brands every time he buys wine.

A model of the form of Koyck’s (1954) distributed lag
model may be expressed as;

Q= a* B O i* Y+ BIWP+ BB+ (6-25,)) (6)

This was applied to approximate a dynamic approach
to the demand for wine. The advantage of this approach
is that it is possible to derive both short and long term
elasticities.

The estimate of the Model Il is presented in Tables 4
and 5. Following OLSQ estimation, the MLM was used
to adjust for the problem of auto-correlation in the resid-
uals where appropriate. There is still a violation of as-
sumption of uncorrelated residuals in the model
estimated by the OLSQ procedure. Thus, when the error
terms are serially dependent, the estimates by ordinary
least squares (OLSQ) are not the minimum/variance un-
biased estimates of parameters. In fact, the features of
the model are similar to the Model Ia:

1. Low Durbin-Watson d-statistics (0.65-1.41),
2. High coefficient of multiple determination R? (0.986—

0.995),

3. High value og F-statistics (1 309-1 447),
4. High value of r-statistics (2.40-10.13).

Furthermore, the coefficient of beer price in the linear
and the log-linear functional form is negative (that is beer
is complement to wine), and statistically not significant.
This is similar to the outcome in the Model Ia.

With the Koyck’s geometric lag structure, two basic
defects of distributed lag models are avoided. Since all
lagged explanatory variables (X’s) are replaced by a sin-
gle variable Q_:

— the maximum degrees of freedom are achieved,
—the extent of multi-colinearity is mitigated.

However, the lagged dependent variable among the ex-
planatory variables has other undesirable consequenc-
es. First, in the new formulation the error term, v, = £, — ¢,
is auto-correlated, if €, in the static model was serially
independent. Secondly, the lagged dependent variable O, |
is not independent of error term v,. Thirdly, auto-correla-
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Table 4. The Estimates of Model II (OLSQ)

Table 5. The Estimates of Model II (MLM)

Functional Form

Functional Form

Yepadle Linear Lin-log Double log Log-lin esiablc Linear Lin-log Double log Log-lin
10, Q, InQ, In Q, Q o, In Q, In Q,
¢ -1.269  -38.916 -3.515  -0.672  Rho 0.408 0.468 0.451 0.834
(-0.48) (-2.15) (=2.06) (-1.67) ¢ -3.137  -47.643  -4.853 0.729
0, 0.814 8.245 0.778 0.057) (-1.21) (-2.68)  (-2.83) (2.59)
(10:13) (.08) (9.06) _ (4.60) g 0.708 7.639 0.678 0.042
Y, 0.00098  4.185 0476  0.00018 (7.81) (1.63)  (7.04) (3.69)
(3:32) (2.50) (3.01) (399 vy 0.00134  5.363 0.647 0.0002
WP, -0.016 -7.320 -0.097  -0.0019 (3.81) (2.82)  (3.54) (4.37)
(-0.168)  (-7.61) 107y (-1.29)  pp, -0.026 -7.439  -0.193 -0.00097
BP, -0.0049 6.562 0.099  -0.0015 (-2.27) (-6.44)  (-1.73)  (-0.57)
(0:17) (2.40) .38 (033  gp 0.027 6.690 0.220 0.0014
R? 0.996 0.995 0.995 0.988 (0.97) (2.61)  (0.88) (0.48)
R 0.995 0.994 0.994 0.986 R 0.989 0.987 0.986 0.913
DW 1.41 112 1.26 0.65 R 0.987 0.985 0.984 0.899
h 1.83 2.84 2.29 4.75 DW 1.797 1.945 1.789 1.520
SSR 3.734 4.086 0.036 0.089 & 0.63 0.20 0.63 1.62
SSR* 0.043 0.047 SSR 3.398 3.339 0.031 0.045
F 1447.01 133202 1309.70  531.23  SSR® 0.039 0.038°
E, -0.17 -0.69 -0.10 -0.20 F 562.10 459.34 44246 62.90
E, -0.04 0.61 0.10 -0.15 E, -0.27 -0.70 -0.19 -0.10
E, 0.47 0.39 0.50 0.92 E; 0.25 0.63 0.22 0.14
E, -0.91 -5.75 -0.45 0.51 E, 0.62 0.50 0.65 1.02
B, -0.21 5.91 0.45 -0.38 E, -0.91 -3.84 -0.60 -0.18
E 2.52 3.25 2.25 236 B, 0.85 3.46 0.68 0.25
E 2.12 2.74 2.01 1.85

Q, - is the annual consumption of wine per capita
SSR — is sum of squared residuals

SSR® — is transformed SSR (Box and Cox)

E,— own price clasticity of demand

E, ~ income elasticity of demand

E"— long-term elasticity of demand

The elasticities are calculated at mean values

The figures in parentheses are - statistics

tion of v, superimposed on values Q , renders the OLSQ
estimates not only biased but also inconsistent in large
samples, since E(v,, O, ) =-Ap? as Kmenta (1971) point-
ed out.

But, there are serially correlated residuals in the static
model (Model Ia and Ib) and according to Hebden (1983,
p. 30) that:

...if the original £does show serial correlation (and it
is very likely to do so, with time-series data), then the
composite residual of the form seen in (¢ - Ag,_,) may ac-
tually reduce this serial correlation, since the structure
of the composite, € —(1-A) g, is very similar to the com-
posite that we artificially create when trying to remove
serial correlation in the &,

In fact, the equation (2) v =€ — pg_, is very similar to
the error term in Koyck’s model (6) £ —(1—-2) ¢, . Since

O, - is the annual consumption of wine per capita
SSR — is sum of squared residuals

SSR" — is transformed SSR (Box and Cox)

E,; — own price elasticity of demand

E,, - income elasticity of demand

E' — long—term elasticity of demand

The elasticities are calculated at mean values

The figures in parentheses are t-statistics

rho and lambda are in the range (0,1), the composite re-
siduals in Koyck’s model will appropriate a correction of
serial correlation. The appropriation is closer —the closer
is (1 — A) to the unknown serial correlation coefficient p.
Because of that (similarity), it is possible to have a model
with composite residuals (g — Ag_,) that removes serial
correlation of residuals. In fact, serial correlation in the
Model II is much lower than in the Model Ia with each
functional form, as indicated by the Durbin-Watson test.

Application of the Durbin-Watson d-statistic was
thought until 1986 to be inappropriate for a dynamic re-
gression model (Malinvaud 1970, Kmenta 1971, Hebden
1983). A solution has been proposed by Inder (1986), who
found that the DW d-test is generally more powerful and
performs more consistently than do the large-sample as-
ymptotic critical values of Durbin’s A-test and #-test. In-

* In the derivation of the ,,4” statsitics in this and subsequent tables where appropriate the standard error of the lagged dependent
variable (Q, ), S,,, in linear-log and log-linear functions, is transformed through division by the geometric mea (See Appendix A).
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der’s approximation allows the use of DW tables of
bounds and calculating critical values appropriate for a
static model. DW tables are applied for 41 variables in a
dynamic model — the lagged dependent variable is omit-
ted as regressor for the d-test.

Using Inder’s approximation the DW statistics, in the
model regressed by the OLSQ, indicates high serial cor-
relation in the log-linear function d=0.65, and for the lin-
ear log function d = 1.12. But DW estimates are
inconclusive in the double-log = 1.26 and for the linear
function d = 1.41 for the k-1 regressor in the model the
tabular d=1.21 and d,= 1.65. The Durbin’s A-statistics
indicates the existence of serial correlation in each func-
tional form (2.29—4.75) except the linear form (1.83). This
is consistent with the findings of Inder according to
which the d-test is more appropriate than the h-test®.

The estimates for the MLM are considered superior in
that they represent demand function in more precise way
than the estimates from the OLSQ procedure. Durbin-
Watson estimates indicate that at the 5 percent level the
null hypothesis is accepted for each function except the
log-linear. With that function, the test is inconclusive
(d =1.52). Durbin’s h-statistics (0.20-0.63) indicate sim-
ilar findings, even for log-linear form (1.62). The compar-
ison of the results between the dynamic models
presented in Tables 4 and 5 and those of static models
presented in Tables 2 and 3 reveals that the serial corre-
lation of the residuals is remarkably lower in the dynamic
models indicated by DW and A-statistics.

The conclusions with respect to serial correlation of
residuals are similar to that of Nerlove and Addison
(1958) who found positive serial correlation in static
models, and no evidence of significant correlations of
residuals in dynamic models of food consumption.

There still exists some level of the serial correlation in
the residuals in the dynamic model (OLSQ), as DW and
h-test indicate. Therefore, it is appropriate to test wheth-
er data used in the model are of the form of the serial
correlation in the disturbances, or of the form of distrib-
uted lag. Griliches (1967) developed such a test of the
distributed lag models. The null hypothesis that the data
in the Model II are not serially correlated is accepted. The
estimates of the Griliches model O =aX,+bQ, _, —abX +
+ ¢ with data of wine consumption in this study indicate
that the third coefficient (—ab) is not statistically signifi-
cant and does not equal minus the product of the first (a)
and the second (b) coefficients. That was estimated in
the Model II. Thus this result suggests that the data in
the Model 11 are not serially correlated but of the form of
a distributed lag. Consequently, it is concluded that the
model is of the form of a distributed lag, and it is appro-
priate to evaluate the demand for wine in Australia®.

Since all the estimates of variables in the linear-log
function are significant at the 5 per cent level, and since
the d-statistics is the highest, if it is estimated by the
maximum-likelihood method (MLM), the linear-log func-
tion is preferred as the most appropriate form to explain

’ See Appendix B
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the demand for wine. The most significant improvements
in the dynamic model are the changes in the estimated
coefficients of the variables, and consequently more re-
liable estimates of the elasticities. The short term elastic-
ities in Model II are comparable to those of Taplin and
Ryan (1969).

From an economic point of view, an essential feature of
the Model II, in comparison to the Model 1, is that it cap-
tures the dynamic effect of the variables on consump-
tion. The Model I reflects any changes in prices and
income as an instantaneous and complete response in
consumption. This is an exercise in comparative statis-
tics. However, it is far more realistic to assume that a
change in prices and incomes induces changes in con-
sumption, which may continue for many time periods.
One reason for this is that habitual consumption patterns
do not change quickly.

The model that enables to capture a dynamic effect in
consumption is the Model II. The existence of the long
run multiplier, as Koyck (1954) and Nerlove and Addison
(1958) argue, makes it possible to calculate the long run
elasticities. The long run multiplier may be expressed as
B/(1 - B)), where B, is the coefficient of the lagged de-
pendent variable (consumption) and 4, is the coefficient
of the relevant other explanatory variable in a model. The
multiplier gives the total response to the change in price
of wine, beer or income after all adjustments having tak-
en place. The coefficient 4, is related to the speed of ad-
justment; if it is close to zero, the dynamic model is quite
similar to the static model. On the other hand, if 3, is large,
the adjustment takes place slowly, and a static model is
not appropriate.

In the Model I1, the estimate of the /3, coefficient is large
(between 0.68 and 0.72), with highly significant t-ratios
(7.04 to 7.64). This implies that R*coefficient must have
risen. Indeed the R? has risen to around 0.98 from 0.15
and 0.55 in Model I. This result indicates that the lagged
consumption of wine is relevant variable in the model of
demand for wine. Then it may be argued that static mod-
el is misspecified and the coefficients of explanatory vari-
ables in that model are biased.

The bias is given by the B, * §,, term, if

2XX

E(ﬂz) =8+ h* ZXZ (7
where
E(J) — is the estimate of B,

B, —is the coefficient of the lagged dependent variable X,

B, —is the coefficient of another explanatory variable X,

B, * B,—is cqual to the second term on the right hand sight of
the equation (7).

If neither B nor ), X, X,/ X; are zero, the omission
of the relevant variable X, (lagged con-sumption) would
result in parameter estimate of the variable X, being
biased. Lagged consumption is positively correlated to
other variables except the price of wine in the Model II.
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Thus, income and prices are positively biased if lagged
consumption is omitted from the model. In practice, the
coefficient of the income and price variables decreased
in the Model II in comparison to the Model I.

It may be argued that the estimates of the variables and
thus the elasticities in the static model (Model I) are high-
er than they ought to be (the estimates of OLSQ in linear-
log function are £, =-1.33, E”= 1.95 and Ey= 1.79). Such
estimates represent not only the short run elasticities but
some mixture of the short and the long run elasticities.
Hence, the estimates of the demand elasticities may be
expected to be lower in the Model II than in the previous
models. In fact (See Tables 4 and 5), the elasticities are
much lower (the estimates of MLM in linear-log function
in the short term are E,=-0.70, ik 0.63, £, =0.50). The
largest difference is in the income elasticity, as would be
expected from the high correlation coefficient between
lagged consumption and income.

It is clear, then, that all criteria point to lagged con-
sumption as a worthwhile addition to the model and, con-
sequently, that the dynamic model allowing for gradual
adjustment is more appropriate for the estimation of wine
consumption than a static model.

Finally, since the error terms are serially dependent in
the model, if it is estimated by ordinary least squares, the
estimates are biased. However, serially correlated resid-
uals exist if a model is misspecified, a relevant variable is
omitted or because of the smoothing process of season-
al variables. The market relationship explaining wine con-
sumption is thus more complex than a simple static
relation between consumption, prices and income.

The presence of bias in the static model and better
performance of dynamic models indicate dynamism and
habit in wine consumption. Accepting the result of re-
gression of the dynamic models, we must emphasise that
the previous consumption (lagged dependent variable)
is statistically significant, therefore the second null hy-
pothesis is rejected; the current consumption is related
to the previous consumption. There is an adjustment
process and a gap between the short and long-run price
and income elasticities of demand.
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Appendix A

THE DURBIN-WATSON 4-TEST AND THE DURBIN
h-TEST WHEN THE REGRESSORS INCLUDE
LAGGED DEPENDENT VARIABLES®

Application of the Durbin-Watson (DW) d-statistic
was thought until the end of 1980’s to be inappropriate
to dynamic regression models (Malinwaud 1970, Kmenta
1971, Hebden 1983). A solution was proposed by Inder
(1986), who found that the DW d-statistic is generally
more powerful and performs more consistently than do
the large-sample asymptotic critical values of Durbin’s A-
test and #-test.

The Durbin-Watson d-test is derived by the assump-
tion that the regressors X 1o Xpe- X, are fixed in repeated
samples, as Doran and Guise (1984) argue. However, if
some (or all) of the regresors are lagged dependent vari-
ables, the assumption is violated; as it was assumed be-
fore Inder (1986).

In such cases, Durbin (1970) suggested to apply the A-
statistic defined as

o A
H=(1-1/2d) [(ITJVS? } (1A)
B

where
d — is the ordinary Durbin-Watson statistic,

§; — is the standard error of B, the coefficient of lagged
dependent variable O

N —is the sample sizef l

Durbin has shown that under the null hypothesis,
when RHO p = 0, the A-statistic has the appropriate
standard normal distribution. Thus, at the 95 per cent
level of significance the null hypothesis H,: p =0 would
be rejected if 4] > 1.96. However, it sometimes happens
that NS;l >1, and the A-statistic is then not defined.

It has been found in this study (Model II) that the es-
timates of A-statistic in linear and double-log functions

" (Table 5) are comparable to DW d-statistic (Inder’s 1986

finding for models with lagged dependent variables).
However, the estimate of A-statistic in the linear-log func-
tion is not defined. That problem in linear-log function
arises since S, 5, for the lagged dependent variable is around
one (Model II, MLM), compared with 0.09-0.1 in the dou-
ble-log and linear functions (See Table 1A). Such results
suggest that S; 1s not comparable between different func-
tions.

The definition of S is as

]

is defined as

(2A)

where 52
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"‘Z:-l i

(34)

A 1 P
G'= ;Zy,z = ﬂlleyl

(4A)

where
—is degrees of freedom,
N — is a sample size,
—is the independent variable (regressor),
y—isthe dependent variable,
B, — is the estimate of the coefficient for independent (regres-
sor) variable.

The j, is defined as:

_ 2
Yo

From the definition of the variables in linear and dou-
ble-log function, it is clear that “y” (or Q in equations in
the study) as the dependent variable, and “x” as inde-
pendent variable are measurable in the same units. How-
ever, “y” is in different units to “x” in the linear-log
function, since “y” is measurable in linear units, and “x” in
logarithms. The reverse applies to the log-linear function.

From the theory, if the data are divided or multiplied by
some constant, then the values of the mean and variance
are changed. Since the 3, is defined in linear units for the
linear-log function, and in logarithms for the double-log
function, the difference is the antilog of “y”. The same
problem arises in the comparisons of the variances 67 and
standard errors S ;for the different functional form.

A similar problem arises in the test derived by the Box
and Cox (1964) to compare different functional forms. The
test is the /-statistic as in (5 of the article):

{ Zc,’ /c?
e
where:

N — is the sample size,

fo — is the sum of the squared residuals (RSS,) from the
regression with untransformed residuals,

2522 — is the sum of the squared residuals (RSS,) from re-
gression with transformed residuals,

C — is the geometric mean of the dependent variable.

The problem in the estimation of the standard error S,
the variance &7 and the estimate of the coefficient of
lagged dependcnt variable in different functional form of
the regression is the same as in the estimation of the /-
statistic; logarithm versus linear units. Then the appro-
priate transformation coefficient is the same as for the
h-statistic — the geometric mean. The only difference is
the power of the constant, since the RSS are calculated
to the power two, and the estimates of the standard error

(54)

(6A)
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and the coefficient of lagged dependent variable g, is cal-
culated in linear units. Therefore, the transformation co-
efficient for the standard error must be in linear units as
well.

The application of the transformation procedure might
be in the form of:

For the linear-log function, the transformed standard
error of the lagged dependent variable is:

Sh
15, =2 (7A)
and for the log-linear function:
TS; =8, *C (8A)
where

§ 4, — is the standard error of the lagged dependent variable from
the regression,
C - is the geometric mean of the dependent variable.

Example:

In the Model II estimated by the maximum likelihood
method (MLM), was transformed as:

Table 1A. Transformed standard error

Functional Form S;, TS,
Double-log 0.0963230 -
Linear 0.0906446 -
Linear-log 1.0013740 0.1072667
Log-linear 0.0115119 0.1074678

For the calculation of transformed standard errors,
there were applied the equations (7A) and (8A). The
value of the h-statistic calculated by this procedure is
with the Model II in Table 4 and 5 of the article. It was
found that the value of NS 5 was less than one, therefore
the A-statistic could be defined.

In the conclusion, it has been found out that the h-sta-
tistic for the log-linear function can be defined all the
time, since the standard error of lag dependent variable
must be always very small. Thus no one would realise
that there is a problem with the definition and calculation
of the standard error § ﬁ.Of lag dependent variable for the
log-linear functional form.

Appendix B

TEST OF DISTRIBUTED LAG MODELS
— GRILICHES

There is, as Griliches (1967) pointed out, a number of
implications involved in testing the validity of “dynam-
ic” models involving lags. The tests developed by him
were aimed at discovering:

24

1. whether the results are from an adjustment model and
not from a serial correlation in the true disturbance (due
to misspecification of the model), and

2. the appropriate specification when expectation are for-
med adaptively or there are lags describable by a partial
adjustment model and the conditions necessary in the
lag structure for an appropriate choice of model to be
made.

Griliches (1967) developed a test for test serially corre-
lated disturbances. If the true model is not of the form of
a distributed lag, but just a regular relation between con-
temporaneous variables as

Q1=aY,+ u, (1B)
with serially correlated residuals

u=u,_ te, (2B)
then the actual model estimated will be
Q,=a¥,+ b0, +v, (3B)

As Griliches points out:

‘The introduction of the irrelevant Q, | variable into the
estimating equation usually gets significant and sensi-
ble coefficients, and the serial correlation of the estimat-
ed residuals is reduced. Such a partial adjustment model
works even though it is wrong’.

Griliches (1967) and Koutsoyiannis (1973) argue that
a Durbin-Watson d4-statistic in this context as a test for
serial correlation in the original disturbances is very bad-
ly biased.

The following model was applied by Griliches to test
serial correlation

Q,=aY,+bQ,  —abY,  +e, (4B)

If the coefficient of Y, is negative and significant,
when added to the partial adjustment model, and approx-
imately equal to (—ab) minus the product of the first two
coefficients in the equation, it is concluded that the ad-
dition of the Q | variable to the original model (equation
1B here in appendix) was in error. Thus, an alternative
hypothesis is considered — that the result is not due to
the data of the distributed lag form in the adjustment
model (equation 3B), but due to the serial correlation in
the disturbances (due to omitted variables or the mis-
specifications of theoriginal model — equation (1B)).

The estimate of the coefficient of lagged income, Y, , is
not significant, and it is not approximately equal to mi-
nus the product of the first two variables in the models
with the yearly data. And the value of r-statistics 0.325
and 0.731 with OLSQ and MLM procedures indicate that
variable Y, has no statistically significant effect on the
dependant variable.

The product of the first two coefficient is:

a. LSQ procedure =0.000795 x 0.913 =0.000726

b. MLM procedure =0.00106 x 0.90=0.000954
The third coefficient (Y, ,) of the equation (4B) does not
equal minus the product of the firsts two coefficients
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(Table 1B). It may be concluded that the hypothesis of
serial correlation is rejected and the distributed lag mod-
el is accepted for the regression with yearly data.

Griliches suggests that the serial correlation model can
be accepted as a true model if all three conditions are
fulfilled. In our case, the coefficient of the lagged income
variable Y, should be:

1. negative

2. statistically significant,

3. approximately equal to — ab minus the product of the
first two coefficient in the model.

The validity of Griliches conclusions may be tested by
comparing them with those of another test of Rao and
Miller (1971). They formulated a test for serial correlation
models in the form of:

__ab

=- (5B)
a+ab

b
+ —
1-b
where
@-is the average lag of the time profile,
a~— is the coefficient of the independent variable Y,

b—is the coefficient of the lagged dependent variable Q, |,
ab — is the coefficient of the lagged independent variable Y, .

Table1B. The Estimates of Griliches, Model

Yearly Data
iabl
\arighle 0LSQ MLM
o, o

(o -1.600 -1,680
(-2.94) (-2.39)

Y, 0.00079 0.00106
(1.34) (1.92)
2, 0.913 0.904
(21.12) (16.29)

v ~0.00021 -0.00045
(-0.33) (-0.73)

Q,— is the annual wine consumption per capita
Y, = is income per capita

As exposited in Rao and Miller, if the equation was
generated by a serial correlation model, rather than by
a distributed lag model, the average lag of the time pro-
file @ will be zero. In such a case equation (3B) yields
a time profile because of the omitted variable (@ #0), but
in equation (4B) @ does equal zero. Therefore, the equa-
tion (3B) may be viewed as a misspecified of (4B) in
which the variable Y, is left out.

Contact address:

Ing. Andrej Havrila, M. Agr. Sc., Research Institute of Veterinary Medicine, Hlinkova 1/A, 04001 Kosice, Slovak Republic,

e-mail: havrila@vuvm.sk

AGRIC. ECON,, 47, 2001 (1): 15-25

25


mailto:havrila@vuvm.sk

The dynamics of crop production in Slovenia

Dynamika rostlinné vyroby ve Slovinsku

S. BOJNEC
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Abstract: This paper investigates patterns in production, purchased production through different marketing channels, the
dynamic in yields and in area harvested by main crops (for wheat, maize, sugar beets, and potatoes), by institutional
sector (private and the former “social” sector), and over time (1965-1998). The main focus of this study is on the dy-
namics in main crop production by using a regression analysis. The supply response model for Slovenian crop products
is estimated. Area harvested in the current period is used as dependent variable, while farm-gate price in the previous
period (the output price deflated by the index of crop prices), yield per ha in the previous period, area harvested in the
previous period, and time trend are used as explanatory variables. The coefficients of short-term elasticity of supply are
less than the coefficients of long-term elasticity, and therefore these results imply a greater long-term reaction by farmers.

Keywords: crop production, elasticity of supply, Slovenia

Abstrakt: Prace se zabyva vzorci vyrobniho procesu, produkce nakoupené prostiednictvim riznych marketingovych kana-
14, dynamikou vyvoje hektarovych vynosi a skliziovych ploch hlavnich plodin (p3enice, kukufice, cukrovky a brambor)
v jednotlivych institucionalnich sektorech (soukromy sektor a byvaly ,,socialisticky” sektor) a v ¢asovém vyvoji (v letech
1965-1998). Studie je zaméFena pfedeviim na dynamiku hlavnich odvétvi rostlinné vyroby s vyuZitim regresnf analyzy. Je
zde navrZen model reakce nabidky pro slovinské rostlinné produkty. Jako zavislé proménné byly pouZity skliziiové plo-
chy b&zného obdobf, zatimco farmafské ceny predchoziho obdobi (cena trzni produkce deflovana indexem cen produkce),
hektarové vynosy predchoziho obdobi, skliziiové plocha piedchoziho obdobi a ¢asovy trend jsou uZity jako explanatorni
proménné. Koeficienty kratkodobé eclasticity nabidky jsou niZ8i nez koeficienty dlouhodobé elasticity a vysledky tudiz
implikuji vy33i dlouhodobou reakci zem&délskych producentu,

Klitova slova: rostlinné produkce, elasticita nabidky, Slovinsko

vacic 1995). The transition process did not involve par-
ticularly dramatic changes in farm structure. Private
small-scale and part-time farms are dominant in agricul-
ture. Thirdly, agriculture is viewed as a sensitive sector

INTRODUCTION

Slovenian agriculture differs from that in most Central
European countries (CEC) in transition in many aspects.

Firstly, the process of collectivisation was abandoned (as
in Poland and the rest of former Yugoslavia) and bi-polar
agriculture, the state (in the former Yugoslavia called
“social” sector) versus the private sector, primarily
based on traditional private ownership and operation,
dominated.! Bi-modal farm structure development was
typical, with a few large-scale “social” farms on one side
and mostly small-scale private farms on the other. There
were also agricultural co-operatives, which provided ser-
vices for private farmers. Secondly, private farms are es-
tablished on a small-scale and are mostly part-time in their
economic orientation. Part-time farming with the division
of farmers’ time between farming and off-farm work is of
vital importance. The proportion of farmers in Slovenia
who work off the farm is quite high, being over 60% (Ko-

due to the traditional role it plays for rural communities.
Slovenia’s topography consists primarily of hilly (up to
500 meters altitude) and mountainous areas, where pri-
vate farming has traditionally played a significant role in
the decentralised development of these regions, and in
household home consumption.

The focus of this paper is on the dynamics in main crop
production by using a regression analysis. In the rest of
the paper, patterns in production, purchased production
through state and co-operative marketing channels, the
dynamic in yields and in area harvested by main crops
(for wheat, maize, sugar beets, and potatoes), by institu-
tional sector (private and the former “social” sector), and
over time, are investigated.

'Wherever in this paper the reference is made to the private sector farm, this refers to the historically individual family farm,
and wherever the reference is made to the “social” sector farm, this refers to the privatised, former “social” sector farm.
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DYNAMICS OF CROP PRODUCTION

Private sector farms traditionally produced the major
part of:wheat production. Wheat was largely produced
for the subsistence needs of farm households for both
human consumption and for livestock feed. The increase
in wheat production during the 1980s largely occurred
due to an increase in wheat production in the “social”
sector farms (See figure 1). During the 1980s, wheat pro-
duction in “social” sector farms almost doubled, while in
private sector farms it explored cyclical fluctuations. It
seems that the peak in wheat production was achieved at
the beginning of the 1990s. In the mid-1990s, about one-

third of wheat production was produced by “social” sec-
tor farms and about two-thirds by private sector farms.

An increase in maize production for both private and
“social” sector farms was reported up to the beginning
of the 1990s (figure 2). However, private sector farms tra-
ditionally produced the majority of maize. In addition,
the private sector farms traditionally produced a sub-
stantial amount of maize as feed for cattle and dairy
cows. In 1992 and 1993, maize production sharply de-
clined, largely as a result of adverse weather conditions
(drought). Afterwards, maize production recovered, es-
pecially in the private sector farms.
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Figure 1. Wheat production
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Note: QPP = in private sector, QPS = in "social” sector and QPT = total
Source: Compiled by the author on the basis of Statistical Yearbook of Slovenia (SY SLO) [various issues]
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Figure 2. Maize production
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Source: Compiled by the author on the basis of SY SLO [various issues]
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Source: Compiled by the author on the basis of SY SLO [various issues]

700

In Thousand Tones
3 8 8 3 3
o o o o o

o
o

—-&o-—QPP

---0--- QPS
—0—QPT

O 020200

1965 1968 1971 1974 1977 1980 1983 1986

Figure 4. Potato production
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Sugar beet production was initiated in the second half
of the 1970s by the setting up of the Slovenian sugar
refinery. Prior to the beginning of the 1990s, the major part
of sugar beet was produced by the “social” sector farms
(figure 3). This production was largely supported by the
state. As for some other crops, sugar beet production
declined in 1992 due to the adverse weather conditions.
Afterwards, it sharply increased. This increase in sugar
beet production was largely due to a sharp increase in
production in the private sector farms. In the mid-1990s, the
private sector farms produced the major part of sugar beet.

Excepting seed potatoes, almost all potato production
was in private sector farms (See figure 4). Potato produc-

28

tion declined over time. This long-term trend in reduc-
tion of potato production was connected to cyclical fluc-
tuations.

PURCHASING OF FARM PRODUCTS THROUGH
STATE, CO-OPERATIVE AND OTHER
PURCHASING ORGANISATIONS

Differences were found in purchasing of farm products
by commodity and by ownership of farms and over time.
“General agricultural service co-operatives” were the
main marketing outlet for private farms and input and

AGRIC. ECON,, 47, 2001 (1): 26-36



output markets. Prior to the 1990s, private farmers signed
contracts for “organised production and delivery” which
stimulated their production (by the implementation of
input subsidies and credits). Also, “general agricultural
service co-operatives” purchased products from private
farmers without contractual relations. As for alternative
marketing channels, there were a few free markets for pig-
lets and also a few free markets for produce (e.g., pota-
toes and apples), and, in towns, for fruit, potatoes,
vegetables, and other agricultural products which farm-
ers sold directly to consumers at market prices. Thus, the
delivery of agricultural inputs to private farmers and the
purchase of most crops, grapes, milk, and livestock pro-
duced by private farmers were in the hands of the “gen-
eral agricultural service co-operatives™ (which then sold
their output to processors and wholesalers). Also, pri-
vate farmers were partly selling directly to the food pro-
cessing industries and purchasing organisations in the
“social” sector.

Directly purchased wheat by the “general agricultural
service co-operatives” and state organisations sharply
increased in the 1980s (figure 5). Prior to the 1980s, al-
most all wheat in private sector farms was produced for
the subsistence needs of farm households for human and
animal consumption. Later on, private sector farms start-
ed selling wheat directly to the “general agricultural ser-
vice co-operatives” and to state purchasing organ/
isations. The purchased quantities of wheat oscillated as
revealed by the fluctuations in production as well as by
changes in purchasing conditions. The ratio of directly
sold wheat to produced wheat was rather low in private
sector farms. A substantial amount of wheat produced
by private sector farms was consumed within farm
households. During the 1990s, the directly marketed
share of wheat from private sector farms increased. Until
1996, the quantities of directly purchased wheat from the
“social” sector farms were at least as large as from the

100

private sector farms. Almost all produced wheat at the
“social” sector farms was directly sold to state purchas-
ing and milling organisations.

Private and “social” sector farms differed even more in
maize production. Private sector farms produced most
maize, while most maize purchases were made by state
purchasing organisations from the “social” sector farms
(figure 6). This could be explained by two factors. First,
private sector farms produced maize largely for livestock
feed (e.g., silage). It was a rule in the past, that farm
households had two to three cows producing milk for
home consumption while any surpluses were sold. In
addition, farm households held some cattle and pigs, and
maize, together with potatoes and wheat, represented the
most important livestock feed. Second, the state pur-
chasing agencies were largely buying maize from former
“social” farms, and there was no alternative purchasing
channel for maize from the private sector farms.

No substantial difference was found between sugar
beet production and purchased sugar beet (figures 3 and 7).
This indicates that the sugar refinery directly purchased
almost all sugar beet production. Initially, the former “so-
cial” sector farms produced the major part of sugar beet.
Then private sector farms gradually increased sugar beet
production, hence a substantial increases in production
and in purchased sugar beet from private sector farms
has been reported since 1993. In 1997, almost 74% of
sugar beet production and 73% of purchased sugar beet
were from private sector farms.

Private sector farms (figure 8) delivered the major part
of potatoes purchased. There was a decline in the amount
of directly purchased potatoes over time. Only a part of
potato production was directly purchased, while a large
amount was directly used on farm households for human
consumption and for feeding of pigs as well as direct
sales to consumers. In the latter case, some large users
such as restaurants and hotels started buying potatoes
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Figure 5. Purchased wheat
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Note: QMP = from private sector, QMS = from “social” sector and QMT = total
Source: Compiled by the author on the basis of SY SLO [various issues]
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Note: QMP = from private sector, QMS = from “social” sector and QMT = total
Source: Compiled by the author on the basis of SY SLO [various issues]

directly from farmers. This development and the related
transactions were often omitted in the statistical reports
on purchased potatoes. Also, it seems that production
of potatoes was overestimated in the past because there
was likely to be less area sown in potatoes than was re-
ported by statistics.

LEVEL AND DYNAMICS OF YIELDS

Yield or production per ha in the “social” sector farms
was in average higher than in the private sector farms

(figures 9 to 12). This was largely due to more intensive
use of fertilisers/chemicals and because crop production
in the “social” sector farms is often located on the best
soils of Slovenia. While there was not so large a differ-
ence in yields among former “social” sector farms, the dif-
ferences in yields between individual, private sector
farms are still large. This wide variability in yields in pri-
vate farms is an additional reason explaining why the
average yield per ha in private sector farms is lower than
in the “social” sector farms. Finally, the former “social”
sector farms devoted much more attention to technical
efficiency in production with higher yields as an objec-
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Figure 7. Purchased sugar beet
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Source: Compiled by the author on the basis of SY SLO [various issues]
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tive per se, which was sometimes considered an even
more important objective than economic efficiency of
farming.

Yields in wheat production increased in both private
and the former “social” sector farms. Yields in the former
“social” sector farms were higher than in private sector
farms. During the 1990s, wheat yields declined in the
former “social” sector farms. In 1992 and 1993, they also
slightly declined in private farms due to adverse weather
conditions. However, the difference in yields between

the former “social” farms and the private farms reduced
during the 1990s.

Yields in maize production also increased. However, a
sharp drop in yields in 1992 and 1993 occurred largely due
to adverse weather conditions. As for wheat, yields in
the former “social” sector farms were higher than in the
private sector farms.

Yields in sugar beet production were higher in the mid-
1970s than at the beginning of the 1980s, but no substan-
tial difference was reported in yields between the former
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Figure 8. Purchased potatoes
Note: QMP = from private sector, QMS = from “social” sector and QMT = total
Source: Compiled by the author on the basis of SY SLO [various issues]
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Figure 9. Wheat yields

Note: YP = in private sector, YS = in “social” sector and YT = total

Source: Compiled by the author on the basis of SY SLO [various issues]
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“social” and private sector farms. In some years, yields
in private sector farms were higher than in “social” sec-

. tor farms. Private farms did not largely produce sugar

"beet, so yields were much more equally distributed
across farms than for wheat and maize production. Yet
sugar beet was mostly produced by those farms that saw
profit opportunities in the newly introduced crop. The
drop in sugar beet yields in 1992 and 1993 largely occurred
due to adverse weather conditions, but later yields, es-
pecially on the private sector farms, recovered substan-
tially.

The small quantities of poratoes produced by former
“social” farms were generally seed potatoes. Potato
yields in private farms oscillated from year to year. How-
ever, a sharp increase in yields has been reported since

1993. Unlike many other CEECs, where yields during the
previous system were often overestimated (e.g., Jackson
and Swinnen 1995), yields in potato production in Slov-
enia were likely to be underestimated. More specifically,
the reported sharp increase in yields while production re-
mained stable and a substantial reduction of area harvest-
ed is reported may be biased by changes in the statistical
methodology (OECD 1998).

CHANGES IN AREA HARVESTED
Opportunities are scarce for the expansion of cultivat-

ed land. Moreover, during recent years, cultivated agri-
cultural land has been reduced by reforestation. The only
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Figure 10. Maize yields
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possible way to increase the area harvested for a given
crop is to reduce the area harvested under other crops.
One could assume that structural changes in the area
harvested in various crops were likely to be caused by
changes in economic conditions, especially in relative
output prices. This assumption is also consistent with
the theory of the optimising peasant (e.g., Ellis 1987). For
some crops, there are also opportunities for a second
harvest at least during a two-year period (e.g., silage
maize following barley, wheat, or early potatoes).

Harvested wheat areas slightly increased until the
beginning of the 1970s, but afterwards declined (figure 13).
This was especially significant in the private sector. A
drop in wheat area harvested at the beginning of the
1980s was caused by substitution of maize and sugar
beet for wheat.

Maize areas increased in both private and former “so-
cial” farms until the beginning of the 1990s (figure 14).
Afterwards, the decline in maize area harvested was es-
pecially substantial in private sector farms, which tradi-
tionally allocated a sizeable amount of land to maize
production.

The rapid increase in sugar beet area harvested from
less than 1,000 ha in 1978 to more than 7,000 ha in 1998 is
of a special interest (figure 15). At the beginning of the
1980s, about one-third of the area harvested was in pri-
vate sector farms and about two-thirds in “social” sector
farms. Afterwards, the area harvested slightly increased
in private sector farms. In 1992 it declined, but afterwards
sharply increased. In the “social” sector farms, sugar
beet areas stabilised in the period 1981-1984, but declined
afterwards until 1992. Then they increased until 1995,
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Figure 13. Wheat area harvested

Note: HAP = in private sector, HAS = in “social” sector and HAT = total
Source: Compiled by the author on the basis of SY SLO [various issues]
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again declining in 1996 and 1997. Currently, the major part
of sugar beet production as well as area harvested is in
private sector farms. The expansion in sugar beet areas
is correlated with the reduction of area in potatoes, maize,
and wheat.

A continuous decline in area harvested for potatoes is
reported in private sector farms (figure 16). This decline
was more substantial in the 1990s. Prior to Slovene inde-
pendence, surplus domestic potato production was
largely sold in the traditional markets in the former Yugo-
slavia. With trade diversion, these markets were largely
lost. As already explained, it seems that the area harvest-
ed in the private sector was likely to be overestimated in
the past. Harvested area was declining for potatoes,

wheat, and maize in the private sector. In the “social”
sector, they were increasing for maize and remained rather
stable for wheat. Yet, some changes in the structure of
production, yields, and harvested areas during the 1990s
are also likely to be due to changes in the statistical
methodology (OECD 1998).

THE SUPPLY RESPONSE TO CHANGING
ECONOMIC CONDITIONS

The supply response model and the coefficients of
short-term elasticity of supply are estimated for Slovenian
crop products on the basis of the following equation:
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Figure 14. Maize area harvested
Note: HAP = in private sector, HAS = in “social” sector and HAT = total
Source: Compiled by the author on the basis of SY SLO [various issues]
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Figure 15. Sugar beet area harvested

Note: HAP = in private sector, HAS = in "social” sector and HAT =

total

Source: Compiled by the author on the basis of SY SLO [various issues]
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Arca =by+b P +b,Area  +b,Yield  +b,T+v,

where Area is area harvested in the current period and
P, is the farm-gate price in the previous period which is
the output price deflated by the index of crop prices;
Yield , is yield per ha in the previous period; Area , is
area harvested in the previous period; 7 is time (trend);
and v, is an error term.

The regression results for wheat, maize, sugar beets,
and potatoes are reported in table 1. The reported regres-
sions are estimated in the logarithm form, so the parame-
ters are at the same time the coefficients of the short-term
elasticity, while the coefficient of long-term elasticity can
be derived from the estimated regressions. Substantial
differences in responses of the area harvested to real
price changes by commodity and by farm ownership are
found. The estimated short-term elasticity of area harvest-
ed with respect to real price in the previous period is
found to be positive across commodities, but the coeffi-
cients of elasticity are rather small and varied by com-
modity. They are estimated at less than 10% for wheat,
maize, and potatoes; at 20% for sugar beet for private
sector farms; and at 11% for sugar beet for “social” sec-
tor farms. It seems that sugar beet areas responded more
strongly to real prices, especially in private sector farms.
Note that the regressions for sugar beet are estimated for
the shorter period, e.g., between 1980 and 1996, while for
wheat, maize, and potatoes, they are estimated for the
period 1965-1996. Nevertheless, the regression results
confirmed the pictures presented in the previous section,
namely that there was a substantial change in the struc-
ture of harvested area as more of the land over time was
devoted to sugar beet and less to other alternative crops.
This structural change in harvested area could largely be
explained by real price development. Also, amount of
area in sugar beet was initially rather low as this was a
new crop introduced in Slovenian agriculture in compar-
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ison with the initial level of area cultivated in other tradi-
tional crops.

Except for sugar beet, the estimated intercept term is
rather low and not significant. This was the reason that
the intercept term was omitted in the case of potatoes in
private sector farms and wheat in “social” sector farms.
A very mixed picture was also obtained for the elasticity
of the area harvested in relation to the yield in the previ-
ous year. While, for example, the “social” sector farms
reacted to yield increases in maize production by increas-
ing areas, in private sector farms the coefficient of elas-
ticity was close to zero and the parameters were not
significant. This could partly be explained by the nature
of production. The objective of “social” sector farms was
to increase production via increasing yields, while in the
past, private sector farms often sold surpluses of produc-
tion when prices were high enough. If prices were not
high enough, private farms increased household con-
sumption, such as using grains for livestock feed. We
also report the trend component for sugar beet indicat-
ing an increasing pattern of area harvested in private
sector farms, and vice versa in “social” sector farms.

All coefficients of elasticity related to area harvested
in the previous year are larger than zero and smaller than
one and all parameters are significant. These results im-
ply a long-term reaction by farmers and indicate that the
price elasticity of supply in the long-term is higher than
in the short-term. The farmers are rational in their deci-
sions in the long-term by exhibiting stronger responses
to long-term, rather than short-term, temporary changes.

CONCLUSION
The patterns in production, purchased production, the

dynamic in yields and in area harvested by main crops
(for wheat, maize, sugar beet, and potatoes), by institu-
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Table 1. Regressions of area harvested by main crops and by farm ownership in Slovenia, 1965-1996 (*)

Intercept Py Area | Yield Trend Adj R? F-test Number of observations

Wheat: 0.042 0.012 0.982 - - 0.93 200.2 31
private sector (0.18) (0.29) (14.18)

Wheat: - 0.062 0.974 - - 0.68 38.7 31
“social” sector (0.97) (26.00)

Maize: 0.072 0.019 0.979 - - 0.85 832 31
private sector (0.22) (1.50) (11.69)

Maize: 0.042 0.008 0.802 0.192 - 0.91 101.4 31
“social” sector  (0.15) (0.18) (12.86) (1.30)

Sugar beet: 0.312 0.201 0.291 - 0.050 0.82 23.4 16
private sector (3.33) (3.19) (1.52) (3.29)

Sugar beet: 0.778 0.107 0.391 - -0.019 0.81 22.4 16
“social” sector (3.07) (2.20) (1.95) (-2.10)

Potatoes: - 0.007 0.994 - - 0.90 207.1 31
private sector (0.23) (105.45)

(*) 1980-1996 for sugar beets. The regressions are estimated in logarithm form by the ordinary least square method. In the brackets,

there are reported t-statistics.

Source: own calculations

tional sector (private and the former “social” sector), and
over time (1965--1998) are analysed. The comparison of
data suggests that some changes in the structure of pro-
duction, yields, and harvested areas during the 1990s
are also likely to be due to changes in the statistical
methodology, while the area harvested in the private
sector was likely to be overestimated in the past. This
particularly relates for potatoes, wheat, and maize in the
private sector.

We found a substantial change in the structure of har-
vested area as more of the land over time was devoted
to sugar beet. Yet, amount of area in sugar beet was ini-
tially rather low as this was a new crop introduced in Slo-
venian agriculture in comparison with the initial level of
area cultivated in other traditional crops such as maize,
wheat, and potatoes. The structural change in harvest-
ed area by individual crops could largely be explained
by real price development. Our results of elasticity of in-
dividual crop supply with respect to a real price of crop
imply a long-term reaction by farmers and indicate that
the price elasticity of supply in the long-term is greater
than in the short-term. The farmers are rational in their
decisions in the long-term by exhibiting stronger re-
sponses to long-term, rather than short-term, temporary
changes.
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The monetary value of medals for bottled wine
Monetarni hodnota vystavnich ocenéni lahvovych vin

U.R. ORTH, V. ANDRLIKOVA, ZKMETOVA, V. NEHODA, H. POKOVA, M. VIDLAR, T. ZIMA

Dept. of Marketing and Trade, Faculty of Economics and Business, Mendel University Brno,
Czech Republic

Abstract: Producers of bottled wine have their products evaluated at various wine exhibitions for the purpose of receiv-
ing awards that can be displayed on the bottles. This contribution introduces an approach for retailers and producers for
estimating optimal prices of wine exhibition awards. A case study has been employed in co-operation with a major Czech
wine company to investigate the practical application of the method. Wine exhibition awards are found to be among the
important factors affecting consumer preferences for bottled wine. A conjoint experiment allowed for estimating the rela-
tive importance of selected wine exhibitions as award origins and for determining the partial utilities of selected awards
(medals). Calculating the individual price equivalents for those awards and three selected wines enables the estimation of
prices for maximum turnover. According to the approach, price equivalents and mark-ups can be estimated based on
consumer preferences for awards. Retailers as well as producers can employ the procedure for matching their offers with
specifically designed prices to their target group needs and wants in their individual markets.

Keywords: conjoint measurement, factor analysis, medals, pricing

Abstrakt: Producenti lahvovych vin nechavaji hodnotit své produkty na vystavach za uelem ziskani ocenéni, které pak
prezentuji na lahvich daného vyrobku. Cilem této préce je pfibliZit distributorim a producentiim, jak zjidtovat hodnotu
ocenéni ziskanych na vystavach vina. Pfipadova studie byla vypracovéana ve spolupraci s hlavnim ¢eskym vyrobcem vina,
aby ovéfila praktickou aplikaci metody. Ocené&ni ud&lovana na vystavach vin byla shieddna dilezitym faktorem ovliviiuji-
cim preference spotfebiteli lahvovych vin. Aplikace conjoint analyzy umozZnila odhadnout relativni duleZitost vybrané vy-
stavy vina a uzitek udélenych ocenéni. Kalkulace ekvivalentnich penéZnich hodnot pro jednotliva ocenéni pro tfi vybrana
vina umoZiuji stanoveni cen, které umoZni maximalizaci obratu z prodeje vina. Cenové ekvivalenty hodnoty udélovanych
ocenénf lze odhadnout na zakladé preferenci zakaznika. Producenti mohou timto postupem pfizpisobovat nabidku a vy-
tvafet ceny odpovidajici potfebam a poptavce u cilovych skupin zékazniki na jednotlivych trzich.

Kli¢ovi slova: conjoint analyza, faktorové analyza, ocenéni, cena

consumer’s choice of wine (e.g. Hauck 1991). The ques-
tion arises, what other factors are sufficiently important
to consumers to be employed by producers (or the retail
trade) for creating a favourable product perception lead-
ing to higher preference and/ or willingness to pay high-
er prices. Labels (i.e. wine exhibition awards) are of special
interest to retailers/ producers since they are considered
to be easily recognisable and to support consumers’
choice by communicating selected product characteris-
tics like superior quality (Sattler 1991). It is assumed that
consumers rely to a great extent on easily recognisable
labels or tags (i.e. medals) when choosing products in-
stead of reading all the information written in usually
small letters on the main bottle label (e.g. Krischik 1998).
In general, respective quality signals can be designed in
a variety of ways (Burger et al. 1995). Customary options
for the label regarding wine exhibition award are gold,

INTRODUCTION

Competition for bottled wines in the Czech market has
already been stiff with the entry of European Union sup-
pliers resulting in a significant downsizing of national
production areas (EC 1998). Major importers are Italy,
Spain, Hungary, Slovenia and Yugoslavia (Czech Minis-
try of Agriculture 1999). The recent appearance of an
increasing number of wines from “new” production ar-
eas world-wide (e.g. California, Chile, South Africa, Aus-
tralia) still increases the pressure on national suppliers.
Consequently, Czech wine producers are searching for
ways of matching their offers more closely to consumer
preferences to maintain or increase their market share as
well as to generate sufficient income from their sales.

PURPOSE OF THE STUDY silver or bronze medals awarded during a particular wine
exhibition.
The varietal (grape variety) has been found to be In the past, wine exhibitions have been established all

amongst the most prominent factors influencing over the world both at the regional (in the Czech Repub-
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lic e.g. Valtické vinné trhy/ Valtice wine market) as well as
at the national (e.g. VinoForum) and international level
(e.g. Macon Exposition des Grandes Vins/ Foire Interna-
tional des Vins). They are attended by producers, whole-
salers, retailers and consumers. During those exhibitions,
groups of experts (producers, traders, sommeliers, restau-
rant managers, etc.) evaluate wines in different catego-
ries and select outstanding products to be awarded. The
respective awards usually come as medals (gold, silver,
bronze), diplomas or other recognitions. Producers and
retailers may decide to promote awarded wines using the
officially registered award.

In theory, at the point of purchase (in supermarkets or
vinothekas), the potential buyers compare competing
wine offers by selected attributes, respectively attribute
levels, and weight their utility against the price. Hence,
the question arises for the supplier, how important a par-
ticular wine attribute is to consumers and what are the
consumers willing to pay for a particular expression of
this attribute (e.g. for a gold medal). Information on wine
attribute weights and desired levels can then be used by
producers and retailers to design (price) the product (bot-
tled wine) specifically so that it will be perceived by the
target groups as superior to the competing products.
However, even major wine companies lack the exact
knowledge on how consumers evaluate wine awards
notwithstanding what monetary value they might place
on a particular medal.

Hence, the goal of a applied research project conduct-
ed in co-operation with a major Czech wine company was
1) to establish the importance of awards for consumers
choice of bottled wines, and 2) to estimate price equiva-
lents of selected awards from wine exhibitions that the
producer attends on a regular basis. The market research
specifically addresses the following questions:

— Are wine exhibition awards sufficiently important to af-
fect consumer preferences?

— What are the price equivalents for awards of different
origin and type?

push factors

(psychological motives, e.g.
hedonism, relaxation, value for
money, celebration, sociability,

introjection)

exogenous factors

(shopping and consumption

choice of wine

— What are the prices for maximum turnover?

— What makes consumers believe in wine awards?

— How do consumer characteristics affect answers for the
above questions?

METHODOLOGY

Various factors are likely to influence the consumers’
choice of bottled wine (see figure 1). These include push
factors, pull factors, exogenous factors and economic
restraints (time and money). Investigating the role of
wine exhibition awards in consumer quality perception,
this contribution focus on pull factors. Selected push-
factors will also be included in the research for the pur-
pose of explaining the motivational background leading
to the stated (un)importance. Some of those factors can
be controlled by the supplier (producer/ retailer), others
cannot. Of those factors that can be controlled by the
supplier, there is a body of evidence to suggest that pull
factors (product attributes) play an important role. Not
all consumers build their preferences on all criteria. Usu-
ally an individual relies on a few criteria for his or her
choice.

The current research utilises conjoint analysis to as-
sess the relative importance of awards and price for the
consumer decision making associated with the purchase
of bottled wines. It was hypothesised that consumers
would be more positive towards awarded wines and this
would offset any negative perceptions associated with
reasonably higher prices. The methodology is based on
similar approaches conducted by Schweikl (1985) and
Gierl (1995) that have been adjusted for marketing food
products.

To provide answers for the commercial client, a survey
was conducted in fall/ winter 1999. In co-ordination with
the wine producer, a variety of special wine shops (vi-
notheks) in several cities and towns of the Czech Repub-
lic were selected as appropriate locations. This choice

pull factors

(grower’s reputation, grape
and wine variety, price,
label, production method,
health aspects)

time frame

(amount of shopping time,

environment, legal regulations,
etc.)

total cost

(cost of purchase, product
cost, use cost, disposal cost)

consumption time)

Figure 1: Determinants of Consumers” Wine Choice
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Table 1. Design of the conjoint experiment

Factor Level

Wine/ price Ryzlink vlaisky Svatovavfinecké Rulandské bilé
(low price level) (medium price level) (high price level)

Exhibition Exhibition F Exhibition X Exhibition V
(international level) (national level) (regional level)

Award gold award silver award no award

reflects the present importance of those shops as the
major retail outlets for the client’s produce. In the stores,
three groups of 0,751-bottles were displayed. The respec-
tive wines (one red and two white varietals) were select-
ed to cover the medium as well as the high price level.
They were displayed with their regular labels. Table 1
holds the basic design of the experiment.

At each price level, three prices were used for each
wine in the study: original price of the wine, original price
+25 CZK, original price =25 CZK (1 US$ equals approxi-
mately 40 CZK). Employing a fractional factorial (orthog-
onal) design reduced the stimuli to be evaluated by the
consumers to nine bottles per wine (profiling method).
Customers to the stores were randomly selected by in-
terviewers and asked to choose one wine and to rank the
bottles according to their preferences. A total of 69 re-
spondents participated in the study, each ranking at least
one group of bottles and completing a supplementary
questionnaire.

RESULTS
Sample Description

According to the store managers, the collected sample
gives an accurate picture of the store customership.
Among the visitors of the stores, were citizens of seven
nations (mostly Czechs, several Slovaks and a few citi-
zens from Norway, Israel, Germany, Canada and the U.S.).
Of all age groups, male customers are nearly double the
number of female customers to the special wine shops,
which is properly reflected in the sample (1/3 of female
respondents, 2/3 of male respondents). Older females are
slightly underrepresented in the sample which again
goes conform to the regular store clientele. Besides be-
ing experienced as consumers (private consumption), a

Table 2. Store choice and expenditures for wine (n = 69)

significant number of visitors has a background in pri-
vate wine production (15%), professional wine buying
(12%) or commercial wine production (4%). The surveyed
visitors represent annual wine expenditures of nearly
350.000 CZK' in average (range: 400—40.000 CZK) and
expect to spend between 40 and 1,000 CZK for a bottle of
decent wine. Table 2 holds information on the retail out-
lets, the respondents use to shop for wine as well as on
what percentage of their expenditures they spend there.
Considering the client’s commercial interest in the
study, the familiarity of the respondents with the producer
has also been investigated. As it turned out, roughly a
quarter of the respondents indicated to be 1) a regular
customer, 2) a customer, 3) familiar with the producer’s
name, and 4) unfamiliar with the producer’s name each.

Product attributes affecting consumers” choice

During previous studies, a variety of criteria have been
identified to be important to consumers when choosing
a particular wine (Hauck 1991). When asked (unaided) to
name his/her favourite wine, the consumers submitted
the criteria listed in table 3. Obviously, the varietal plays
amajor role in the consumer decision process when shop-
ping for wine. Only few individuals choose to describe
their favourite wine by other criteria (e.g. region). Wine
exhibition awards have not been mentioned, neither has
the price. The respondents were later asked to rate 14
given criteria on a 5-point Likert-scale in order to assess
their importance when buying wine for personal purpos-
es. The results are listed in table 4 and confirm the peak
importance of the varietal in the respondents’ choice of
wine (compare with table 3). While rated equally impor-
tant as colour or price, wine exhibition awards appear to
be important.

Store/ retail outlet

Super-market vinothek producer others
Major source of wine for % of buyers 17 52 24 7
% of buyers* wine expenditures spent there 21 55 18 6
'Currency exchange rate: approximately 35 CZK for 1 EUR
39
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Table 3.‘Favorite’ wines named by the respondents (n = 69)

Frequency ‘Favorite’ by

51 varietal frequency favorite varietal
21 Rulandske
8 region 18 Sauvignon
5 producer 15 Ryzlink
74 method 15 Svatovavrinecke
3 color 14 Cabernet Sauv.
10 Tramin
9 Frankovka
6 Muskat
4 Veltlinske
4 Chardonnay
4 Andre
2 Shiraz
2 Merlot
4 others

The considerable number of criteria playing a role in
the consumers’ product choice (and store selection) rep-
resents a major task for producers and retailers when try-
ing to match offers to consumer tastes. In order to
support their decisions on product design and on cate-
gory management, the number of dimensions has been
reduced by aggregating bundles of correlated attributes.
A factor analysis was employed to perform principal com-
ponent factor analysis with varimax rotation on 14 prod-
uct attributes/choice criteria identifying 6 factors. The
results are displayed in table 5. Factor loadings range
from 0.57 t0 0.96, and the total variance explained was 73.4
percent. The six factors were labelled (1) colour, (2) price,
(3) look, (5) origin (in a broader sense like ‘roBlage’, and
(6) origin in a narrow sense like ‘Einzellage’.

Factors 1 and 2 correspond with only one attribute
each: colour and price. Factor 3 can be interpreted as the
appearance or look of a bottle of wine. It is based on the
attributes awards and packaging. The meaning for awards
as attributes in the consumers’ decision process is two-
fold: 1) they contribute to the appearance of products to
a large extent (almost 0.8), clearly being a major contrib-
utor to this dimension. 2) only one additional attribute
contributes to this dimension, thus emphasising the rel-
ative importance of the first attribute.

The attributes vintage and store both load strongly on
factor 4. No reasonable interpretation can entirely explain
this factor which may be a statistical artefact. Factor 5
consists of the attributes country and region of origin as
well as the varietal. This may be due to the fact that many
varietals are perceived by the consumers as being close-
ly related to a specific region (e.g. ‘Pélava’, ‘Traminské’,
‘Veltlinské’, etc.) or country (e.g. ‘Chablis’, ‘Tokaj’,
‘Gewiirztraminer’, etc.). Moreover, more extensive wine
assortments in vinothekas or supermarkets are usually
structured by the origin supplemented by varietals that
are being considered typical for each area.

40

Table 4. Importance of selected wine attributes to buyers
(aided question) (scale from 1 = not important at all, to 5 =
very important)

Attribute N Mean'  Standard deviation
Varietal (grape variety) 65 4.55"® 0.87
Country of origin 68 4,18° 0.90
Region of origin 67 3.98 be 1.07
Vintage (year of harvest) 66 3.98 bed 1.05
Wine type (e.g. cabinet) 68 3.94 bede 1.05
Stopper (e.g. cork) 67 3.87 cdef 1.17
Colour (red, white, rosé¢) 66 3,77 cdesf 1.52
Awards (e.g. medals) 67 3.46 feh 1.27
Producer 67 3.43 shi 1.32
Production method

(e.g. Barrique) 66 3.35 8hi) 1.25
Packaging 67 3.26 shik 1.31
Price 69 3.11 hiikt 1.16
Village of origin 66 3.06 ikim 1.36
Store 65 269 ™ 1.49

! Any two (or more) criteria that have one particular letter in
their index are not significantly different at the 95% error level.
For example: the criterion ‘varietal’ is significantly more important
than all other criteria since no single other criterion has the ‘a’ —
index. The criterion ‘region of origin‘, however, is not significantly
more important than the criteria ‘vintage’, ‘wine type’, ‘stopper’,
and ‘color’ since it shares the index ¢ with all of those.

Table 5. Rotated matrix of components (Varimax, Kaiser-
Standardisation, n = 69)

Component

Attribute

Colour 961

Price 946

Awards 795
Packaging a5

Vintage 758
Store 719

Country of origin .810
Region of origin .704
Varietal 652
Village of origin .805
Stopper .707
Producer .669
Wine type 613
Production method .570

Price equivalents for wine exhibition awards

Conjoint analysis (Luce and Tukey 1964) has been
employed to assess the value of wine exhibition awards
to consumers (Balderjahn 1994, Levin & Johnson 1984,
Simon & Kucher 1988). The method allows for simulta-
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Table 6. Aggregated results of the conjoint experiment

Evaluated wine

Svatovavfinecké Ryzlink Rulandské
Number of valid cases 13 13 15
Relative importance of Award 50.41 57.12 49.39
Relative importance of price 49.59 42.88 50.61
Partial utilities no award -1.5165 -.7582 -1.7048
wine exh. F gold medal .6630 .3700 .5397
wine exh. F silver medal —.6447 -.43177 .30
wine exh. X gold medal 1.7399 -.7454 1.1730
wine exh. X silver medal -1.1062 .7546 .4063
wine exh. V gold medal 8168 3315 3730
wine exh. V silver medal .0476 .4853 -1.0937
Pearson‘s R 985 978 .996
Kendall's t 944 944 .833
Significance .0000 .0000 .0000

neously estimating 1) the relative importance of selected
product attributes in the consumer choice process and
2) the partial utilities of selected attribute levels (Green &
Srinivasan 1978, Green & Srinivasan 1990). Table 6 holds
the results for the analysis aggregating individual re-
sponses.

Since each respondent has been asked to rank at least
one wine and due to the exclusion of individual results
that did not fulfil quality measures, the number of valid
cases for each wine is lower than the original sample size.
The quality of the results can be judged by the correla-
tion coefficients Pearson’s R and Kendall’s 1. While
Pearson’s R describes the correlation between the met-
ric total utilities and the factual ranks of the bottles,
Kendall’s © describes the correlation between the factu-
al ranks and those results that stem from the conjoint
analysis. Both quality measures are close to or nearly
equal 1 for all evaluated stimuli thus indicating highly
significant findings for the aggregated analysis.

The aggregated results of the conjoint experiment con-
firm the previously stated nearly equal importance of
award and price as product attributes for the wines un-
der investigation. Additionally, consumer preferences for
particular awards and exhibitions have become clear. In
all cases, respondents exhibit the least preference for
wines without awards. Except for the wine Ryzlink and
the exhibitions X (national) and V (regional), gold med-
als are valued higher than silver medals. It cannot be stat-
ed, however, that a gold medal is always more preferred
than a silver medal: in the case of Rulandské, for exam-
ple, a silver medal from the exhibition X is more valuable
than a gold medal from the exhibition V.

At the aggregated level, the total of 41 respondents
assigned positive partial utilities to silver and gold med-
als as compared to no award. At the level of each indi-
vidual, partial utilities can be translated into price
equivalents since the price has been included in the con-
joint experiment as another product attribute (Wittkin et
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al. 1982). The corresponding numbers for one particular
respondent in table 7 indicate the amount this individual
is willing to pay (at the most) for a bottle of Rulandské
that is labelled with the respective award.

In order to identify prices for a maximum turnover,
price-sales-functions have been established for specific
attribute levels (price-scale p: maximum prices that re-
spondents are willing to pay for a particular award, sales-
scale y: number of individuals that are willing to purchase
a respectively labelled bottle at a particular or lower
price). As an example, two price-sales-functions for Ru-
landské and the exhibition X are shown in figure 2.

Obviously, a linear relationship exists between price
and sales. The parameters can be estimated by way of
regression analysis: $=a+ bp. The price (increases) for
maximum turnover (awards from exhibition .X) can be es-
timated at—59.923/[2(—4.392)] = 6.92 CZK (silver medal)
and —84.774/ [2(—6.262)] = 6.77 CZK (gold medal). To cal-
culate the retail price, award prices have to be added to
the original price. Hence, the optimal retail price for Ru-
landské with a silver medal from exhibition X'is 200 + 6.92
=206.92 CZK. The quality of the results may be judged
by the R-Squares that describe the goodness of fit be-
tween the empirical data and the regression curve. The

Table 7. Price equivalents for selected awards, respondent #
50 (Rulandské)

Partial utility Price equivalent Recommended

Award as compared  for the award  price per bottle
to no award (CZK) (CZK)

X gold medal 2.8778 32.21 232.-

F gold medal 2.2445 25.13 225.-

X silver medal 2.1111 23.63 224.—

V gold medal 2.0778 23.26 223.-

F silver medal 2.0111 22.51 223.-

V silver medal 0.6111 6.85 207~
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Table 8. Price-sales-functions and prices for maximum turnover (Rulandské bil¢)
Exhibition X 2 A
Award silver gold silver gold silver gold
R-Squared 952 963 B it - 925 976 .850
Constant 59.923 84.774 63.210 64.475 74.932 58.329
Regression factor -4.392 -6.262 -5.207 -4.916 -6.771 -4.496
Price for max. turnover  6.92 6.77 6.07 6.56 5.53 6.49

Original price

200

majority of respective numbers close to 1.00 confirm the
assumption of a linear price-sales-function and support
the significance of the results. More extensive data for
other exhibitions are listed in Table 8.

Except for the international wine exhibition, suggested
prices are slightly higher for gold medals than for silver
awards. Additionally, the suggested price increases ap-
pear to be slightly higher for the international exhibition
awards than for awards at the national or at the regional
exhibition level. No other aspects in setting prices, like
for example odd-pricing (Miiller & Bruns 1984) or 99-end-
ing prices (Schindler & Kibarian 1996), have been con-
sidered in this calculation.

The conclusion for the commercial wine producer is
obvious: price mark-ups based on wine exhibition awards
should be carefully planned and executed. In the case of

the exhibition X silver medal, setting the retail price one
CZK above the price for maximum turnover reduces the
number of sales by 1.67 percent. The higher income gen-
erated by the mark-up does not compensate for the small-
er number of potential buyers that are willing to spend
that money for an awarded wine. On the other hand, set-
ting the retail price one CZK below the price for maximum
turnover robs the producer of possible income since the
consumers are willing to spend more money on that
awarded wine.

Finally, the question arises as to what the causes are
for the stated appreciation of wine exhibition awards by
consumers. According to previous research on motiva-
tional factors influencing wine purchase, it has been as-
sumed that quality assurance as well as prestige and
shopping time play an important role (e.g. Hauck 1990).

Table 9. Motivational aspects driving the choice of awarded wines (5-point Likert-scale anchored at—2 = absolutely disagree and +2
= absolutely agree with 0 = neither agree nor disagree as a midpoint)

Statement Number of cases Mean Standard deviation
Awarded wines have their quality certified by independent experts. 67 .836 93
I feel more confidence to choose a decent wine when sclecting an awarded wine. 67 642 .88
When buying awarded wine 1 can be sure to receive value for my money 67 592 98
Wine awards help me to save time when choosing wine. 66 455 .81
Serving awarded wine to guests makes me feel more prestigious. 66 424 1.08
I feel that awarded wines generally taste better. 67 239 86

42
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Some corresponding statements have been included in
the questionnaire for evaluation by the respondents. The
results listed in table 9 confirm the suitability of wine
exhibition awards for quality assurance since they are
recognised by the consumers for building confidence
and for signalling value for money. Additionally, the re-
spondents firmly believe in the independence of award-
ing committees. Saving time and prestige are also among
the motives for relying on awards as well as the percep-
tion that awarded wines taste better.

CONCLUSIONS

The results of the empirical study are not founded on
an extensive sample. Nevertheless, the contribution dem-
onstrates more than the practicability of the theoretical
approach. Based on the quality measures, some signifi-
cant conclusions can be drawn to support the pricing
decisions. Clearly, wine exhibition awards are among the
important product attributes affecting consumer prefer-
ences. Attending wine exhibitions for the purpose of re-
ceiving awards that are recognised and appreciated by
the clientele appears to be a basically promising strategy
for producers.

Currently, the wine company displays national and re-
gional awards on its wine bottles. The study also inves-
tigated consumers’ recognition of different award levels
to support future decisions on bottle labelling. The re-
sults of the survey seem to suggest that the origin of the
award (place of the exhibition) affects consumer prefer-
ences to a certain degree (e.g. significant differences in
partial utilities could be identified for the wine Svatovavii-
necké). However, a thorough testing of this hypothesis
for all wines could not be undertaken due to the insuffi-
cient number of valid cases. This remains to be studied
in future research where also the impact of consumer ex-
pertise and education on the preferences for particular
award origins could be investigated. If the results were
to indicate that target groups recognise differences in the
demand level underlying the grading procedure at differ-
ent exhibitions, the producer should make every effort to
satisfy consumer expectations by winning the appropri-
ate medals. In case the consumers do not distinguish
between different exhibitions, the producer has two op-
tions: 1) focusing his efforts on easily available medals,
or 2) educating the consumers (for example in co-opera-
tion with the organisers of the exhibition) by communi-
cating the more stringent grading standards of a
particular exhibition.

In several cases, consumers value gold awards slight-
ly higher than silver medals. However, there are not
enough valid cases to state significant differences be-
tween the two levels. Currently, it can only be recom-
mended to display all awards that can be won.

Calculating the individual price equivalents for a num-
ber of awards and wines enables the estimation of prices
for maximum turnover. The corresponding mark-ups
range from 3.6 to 6.8 CZK being lower than the mark-ups
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currently employed be the producer resulting from a rule-
of-thumb-method. While awards for the more expensive
wine Rulandské seem to come with higher mark-ups than
awards for the less expensive wines Svatovavfinecké and
Ryzlink, the sample was not adequate to answer this par-
ticular question sufficiently.

This contribution introduced a general approach for
estimating the value of wine exhibition awards using a
case study. Most of the questions examined above can
be answered only in a highly specific fashion for an indi-
vidual producer or retailer. At each site, consumers share
different preferences. Depending on the retailer’s goals
and objectives, some consumer groups might be more
interesting as customers than others. Employing the pro-
cedure introduced before, price equivalents and mark-ups
can be estimated based on consumer preferences for
awards. Retailers can employ the procedure for matching
their wines with specifically designed prices to their tar-
get group needs and wants in their individual markets.
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INFORMACE

Vyuziti zemédélské piidy v souvislosti se vstupem CR do EU

Ve dnech 16.-20. Fjna 2000 se konal ve Spindlerové
MIyné seminéf s mezindrodni ugasti na téma ,,VyuZiti
zemé&d@lské piidy v souvislosti se vstupem CR do EU“.
Poradatelem tohoto seminafe byl Vyzkumny tstav zemé-
d&lské ekonomiky Praha pod zastitou Ing. Antonina Ka-
liny, 1. nAm&stka ministra zem&d&lstvi CR.

Cilem seminéfe bylo sezndmit Sirokou odbornou vefej-
nost s nejaktuédlngjdimi otdzkami z oblasti rozvoje trhu
s pidou a ocenéni pidniho fondu, vlivu zem&d&lské
a regionalni politiky na vyuZiti pidniho fondu, kategori-
zace a hodnoceni zem&dé&lského piidniho fondu, soudas-
nych a pfipravovanych prdvnich norem na ochranu
a vyuZziti puidy.

Mezindrodniho seminéfe se zucastnilo vice nez sto
specialistii z Ceské republiky, Slovenska, Némecka, Ra-
kouska, Francie, Polska, Mad’arska a Bulharska. Na se-
minéfi bylo pfedneseno 29 ptispévkl za&len&nych do
Styf problémovych okruhti.

Ing. Stanislav Jelen, teditel Ustfedniho pozemkového
tiradu MZe CR, v tivodnim projevu vyzdvihl vyznam
poiddaného seminate pro vzdjemnou vyménu zku$enos-
ti. Podrobné pohovofil o aktudlnich otdzkach vyuziti ze-
médelské pudy ve vztahu ke konkurenéni schopnosti,
statnich zajmi a o uloze MZe pfi feSeni problémi
v oblasti vyuZzitf plidy v pfedvstupnim obdobi. Zvlastni
pozornost vénoval otézce pozemkovych tprav v Ceské
republice.

Prvni problémovy okruh se tykal vlivu zemédélské
a regionalni politiky na vyuZiti piidniho fondu.

Ing. Tomd$ Doucha, CSc., feditel Vyzkumného tistavu
zemé&délské ekonomiky (VUZE), Praha, v prisp&vku Ces-
kd zemédélskd politika v pFedvstupnim obdobl a vyu-
Ztvdni zemédélské pidy rekapituloval analytické pozadi
predvstupni agrarni politiky CR, pfedstavil moZné vize
zem&d&lstvi CR a analyzoval zplisoby vyuZiti zem&d&l-
ského plidniho fondu. Pozornost v&noval Evropskému
modelu zem&d&lstvi jako zdkladu strategie zem&dglstvi CR
a opatfenim agrarni politiky k realizaci tohoto modelu
v konkrétnich podminkéch CR. Upozoriiuje narizika i pti-
leZitosti spojené s realizaci Evropského modelu zemédél-
stvi, v&etn& prvnich zkuenosti zemi EU.

Doc. Ing. Magdalena Hrabdnkovd, CSc. (Minister-
stvo zem&delstvi CR) v prispévku Vliv regiondlni zemé-
délské politiky na vyu%it{ pidniho fondu CR zdtraznila
nutnost koncentrace na regionaln& diferencovanou
strukturalni politiku, kterd vezme v tivahu nejen opatfeni
Evropské unie, ale také akceptovatelné vysledky trans-
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formace &eské ekonomiky. K tomu je tfeba uzfvat syste-
matické hodnocen{ v¥ech aspektli podminek tizemi, tj.
ekonomickych, socidlnich, ekologickych ve vztahu
k optimalnimu vyuZivani zemé&dé&lského potencidlu oblas-
ti. Zabyvé se pfipravovanym Sektorovym opera&nim
programem ,,Rozvoj venkova a multifunkéni zemé&dglstvi*
a jeho vyznamem pro upfestiovani agrarni politiky CR
v souladu s politikou rozvoje venkova.

Dr. Denis Barthelemy a Dr. Jean-Pierre Boinon (Uni-
té Mixte de Recherches INRA-ENESAD, Dijon) ve svém
piispévku Politika ve vztahu k pidé, Fizeni a struktura
Jfarem ve Francii vysvétluji administrativni systém kon-
troly uzivani plidy SAFER, ktery napomaha statu ovliv-
fiovat a Fidit velikost farem s cilem dosahnout optima.
Uplatiiovani vlastnickych prav k ptidé v jejich absolutni
podobé se ukazalo byt prekazkou v rozvoji zemé&dé&lstvi.
Predpisy platné ve Francii v oblasti uZfvani pidy, ndjmu,
pronajmu a trhu z piidou podporuji modernizaci farem
zejména rodinného typu.

Dr. Klaus Wagner (Bundesanstalt filr Agrarwirtschaft,
Wien) v p¥ispévku Pldn rozvoje venkova seznéamil zi-
Castnéné s projektem Interreg II nazvanym ,Pfirodni
zdroje®, na kterém se Rakousko podili spolu s Mad’ar-
skem, Némeckem a Reckem. Zdiiraznil pottebu zohlednit
v rozvojovém planu nejen produkéni funkce, ale také
ochranou a ekologickou funkei tizemf spolu s vytvareni
pfijemného prostiedi pro Zivot obyvatel regionu.

Ing. Petr Tucek, CSc. (VUZE) v ptispévku Vztah ak-
tivnitho zahraniéntho obchodu s agrdarnimi produkty
k vyuZiti zemédéiské pidy pojednal o perspektivach ris-
tu objemu mezinarodniho obchodu zemé&délskymi pro-
dukty v podminkédch nartistajictho po&tu obyvatelstva
a zejména ve vztahu k problému prelidnéni v zemich tie-
tiho svéta a limitovaného rozsahu ptdnfho fondu
v nékterych rozvinutych zemich.

Ing. Alois Canék (Uzemni odbor Ministerstva zem&dg1-
stvi CR, Znojmo) se v ptisp&vku Viiv zemédéiské a re-
giondlni politiky na vyufiti pidniho fondu v okrese
Znojmo zaméfil na konkrétni dopady transformace a pri-
vatizace zemé&dglstvi na stupeii vyuZivani plidy v tomto
produkéné vyznamném okrese. Analyzoval dopady do-
savadn{ agrarni politiky CR na vyuziti piidniho fondu
a predstavil moZnosti, které pro budouci rozvoj udrzitel-
ného zemé&délstvi a venkova poskytuje predvstupni po-
moc EU.

Druhy problémovy okruh byl vénovén otazkam trhu
s piidou, ocenéni piidniho fondu a pozemkovym Gpravam.
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Ing. Jifi Némec, CSc. a Ing. Marie Stolbovd, CSc.(VUZE)
v ptispévku Trh s piidou ve vztahu k pozemkovym lipra-
vdm konstatovali, Ze rozvoj trhu s piidou i objem pozem-
kovych tprav v CR je zévisly na prosperité &eského
zem&dg&lstvi, Seznamili i&astniky s nejnovéj-§imi vysled-
ky 3etfeni o trznich cenach zemédélské pidy. Hodnotili
také vliv soudasné a pFipravované legislativy na trhu
z plidou a vyvoj pozemkovych tprav.

Prof. dr. hab. Lech Ostrowski (Institut zemé&d&lské
a potravinafské ekonomiky, Var§ava) v pfispévku Vybra-
né problémy polské politiky ve vztahu k piidé v procesu
vstupu do Evropské unie podrobné informoval o zékon-
nych dpravach uzivani piidy v Polsku, o vyvoji trhu
s piidou v roce 1999, vyvoji informa¢nfho systému
o plidé a procesu pfizpisobovani polskych zakoni, ty-
kajicich se piidy evropskym norméam.

Ing. Jaroslav Jansky, CSc. a Ing. Jifi Janddk, CSc.
(Mendelova zem&dé&lska a lesnicka univerzita, Brno)
v ptisp&vku Nékteré poznatky trhu se zemédélkou pi-
dou v okrese Znojmo upozornili na vysokou nabidku
plidy ve vztahu k poptavce, coZ se projevuje na velmi
nizké trzni cen& ve srovnani s Gfedni cenou pidy.

Dr. Endre Tanka (Vyzkumny tstav zem&d&lské eko-
nomiky a informaci, Budapest) v piispévku PoZadavky
EU na zemédélsky trh a trh s piidou p¥i vstupu na pii-
kladé Mad’arska se zaméfil na poZadavek EU zajistit
volny pohyb kapitalu v ramci EU, ktery mé legélni zaklad
v Evropskych dohodéch. Pro kandidétské zemé to zna-
mena plnou liberalizaci trhu s pidou, tj. prodej pozemkii
pravnickym osobam i cizinclim. Autor predpoklada, ze
v Mad’arsku povede tato liberalizace ke sniZenf dominan-
ce velkych farem a Ze pfijetim norem EU by se stit vzdal
moznosti formovat strukturu farem. Upozoriiuje, Ze kan-
didatské zemé& budou &elit velkému problému, jak ovliv-
fiovat vznik Zivotaschopnych hospodéfstvi, jak pfispivat
k racionalnimu vyuZivani a ochrané plidniho fondu
a k uplatilovani narodni politiky ve vztahu k ptdeé.

Prof. Dr. Ivanka Janakieva (Ustav zem&délské eko-
nomiky, Sofie) a Prof. Dr. Paunka BozZinova (Ustav
vé&dy o pidé a agroekologii, Sofie) v ptispévku Piédni
reforma a trh pidou v bulharském zemédélstvi v pFe-
chodovém obdobi analyzovaly hlavni slabiny, chyby
a disledky, které p¥inesla realizace pozemkové reformy
v obdobi pfechodu Bulharska k trznimu hospodafstvi.
Predlozily navrhy na konsolidaci a racionalizaci vlastnic-
kych vztahl k pid& v souvislosti s aktivizaci trhu
s pidou a k zavedeni odpovidajicich zdkont ke stimula-
ci trhu s ptidou.

Ing. Jaroslav Vigner, CSe. a Ing. Viclav Voltr, CSc.
(Pozemkovy fond CR ) v ptispévku Privatizace zemédél-
ské pidy a pFedpoklady vjvoje tohoto procesu v CR
seznamili u&astniky s aktualnimiikoly Pozemkového fon-
du v procesu privatizace zem&dg&lské ptidy. Zdiraznili, Ze
se jedna o dlouhodoby proces, nebot’ zhruba jedna po-
lovina statem vlastn&né piidy je v soulasné dobé&
z riznych diivodii blokovéna. Analyzuji faktory, které
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ovliviiuji privatizaci zemé&dg&lské plidy a zvazuji dal$i moz-
ny vyvoj v oblasti privatizace.

Ing. Viclav Mazin (Okresni tifad Plzeii-jih) v pfisp&vku
Nové perspektivy a trendy pozemkovych dpray v raimci
regiondinl politiky zhodnotil proces pozemkovych
tprav v uplynulych deseti letech a vyzdvihl diileZitou
roli, kterou budou pozemkové tipravy hrat v budoucim
rozvoji regionalni politiky jako nastroj tvorby krajiny,
ochrany pfirodnich zdrojd, pfi tvorb& modernich infor-
macnich systémii a pro rist cen pidy ve vlastnictvi fy-
zickych osob i obcf.

Treti blok pfisp&vkil se v€noval kategorizaci ptidntho
fondu a informaénim systémim o piidé v souvislosti
s poskytovanim podpor do zemé&dglstvi.

Ing. Marie Stolbovd, CSc. a Ing. JiFi Némec, CSc.
(VUZE) v prispévku PFprava na¥izenividdy CR k pod-
pordm v zemédélstvi v souladu s predpisy EU podrob-
n& informovali o pfipravovanych tipravach v systému
poskytovani podpor sméfujicich do mimoproduké&nich
funkcf zemé&délstvi, na udrzbu krajiny a programy
k podpofe mén& p¥iznivych oblasti v CR. Vénovali se
metodice stanoveni méng pfiznivych oblastf pro rok 2001
v navaznosti na legislativu EU. Upozornili na dosaZenou
miru shody a pfedstavili tkoly, které bude nezbytné vy-
fedit v pfedvstupnim obdobi.

Ing. Zdenék Tomiska (Vyzkumny tstav melioraci
a ochrany piid, VUMOP) v ptispévku Kategorizace ze-
médélského pudniho fondu ve vitahu k poskytovin{
podpor v zemédélstvi upozornil na nezbytnost adekvat-
ni klasifikace a hodnoceni ptirodnich podminek v ndvaz-
nosti na produkéni, ekonomické, ekologické a socidlni
vztahy. Zabyval se také klasifikaci produktivnosti diilnich
tizemi, izemf zne¢isténych $kodlivinami, ploch poskozo-
vanych pravidelnymi zdplavami a produktivnosti izemf
z hlediska vn&jich dopravnich vztahi.

Ing. KateFina Brandovd (Ministerstvo zemé&délstvi
CR) v prispevku VyuZitl zemédéiského pidniho fondu
z hlediska nového Narizeni Rady Evropskych Spolecen-
stvi & 1257 z roku 1999 podrobné rozebrala opatfeni NR
1257/99 (ES) z hlediska vyuZiti piidniho fondu, zejména
vyuZitf méng pfiznivych oblasti a oblasti s ekologickymi
omezenimi, z hlediska zalestiovani zemé&délské pidy,
uplatnéni agro-enviromentélnich opatieni, zlepSovani
kvality ptidy a upravy pozemki.

Ing. Stefan Buday, PhD. (Vyskumny ustav ekonomiky
pol'nohospodarstva a potravindrstva, Bratislava) v piis-
pé&vku Dariové zatiaZenie polPnohospoddrskych pozem-
kov na Slovensku a krajindch EU zhodnotil souasnou
dafiovou soustavu na Slovensku z hlediska datiového
zatiZeni pozemki a porovnal ji se systémy pozemkové
dang platnymi ve vybranych zemich EU. Navrhuje pte-
hodnoceni a tipravy sazeb dané z pozemk sniZenim saz-
by u orné pidy a zrufeni dang u TTP na pozemcich
s nizkou ufedni cenou pudy.

Prof. Dr. Gyula Varga (Vyzkumny ustav zem&dg&lské
ekonomiky a informaci, Budapest) v pfisp&vku Stav

AGRIC. ECON., 47,2001 (1): 4548



viastnictvi zemédélské pidy, zalofeny na vyzkumu
v oblasti obc{ Harta a Szakmdr informoval o vysledcich
transformace zemé&dé&lstvi Mad'arska, kdy rozbitf velkych
celkti a vznik velkého po&tu malych farem obhospodato-
vanych pievazné vlastniky vyssich v&kovych kategorii,
hospodaficich &asto bez efektivniho vyuZiti modernich
technologif na malych parcelach, se ukazalo byt ptekaz-
kou dal3iho rozvoje mad’arského zemé&d&lstvi. Navrhuje
piijmout opatfeni, jeZ by vedla ke vzniku nezemé&délskych
pracovnich pfileZitosti na venkové, k pfedsasnému od-
chodu do diichodu, ke zvyhodnéni nakupcii pidy a ke
stimulaci dlouhodobych pronajmi.

Prof. Ing. Miloslav Janecek, DrSc. (feditel Vyzkumné-
ho tstavu melioraci a ochrany pudy) v pfispévku Kate-
gorizace podpor protieroznich opatfeni podle
potencidini ohroZenosti zemédélského pidniho fondu
erozi navrhl zohlednit specifické podminky riiznych re-
gionii ve vztahu k ohroZenosti piidy vodni i vétrnou ero-
z{. Na tomto zdkladé& sestavit kategorizaci protieroznich
a protipovodiiovych opatfeni a soubory té&chto opatfeni
promitnout do jednotlivych regionti CR. Navrhuje zata-
dit ,,Programy protierozni ochrany* mezi podpiirné pro-
gramy v ramci Nafizeni vlady.

RNDr. Blanka Ilavskd a Mgr. Richard Lazir (Vyskum-
ny ustav podoznalectva a ochrany pody, Bratislava)
v piispévku Vyufitie informaéného systému o pode
VUPOP v podpornej a dotaénej politike rezortu pédo-
hospoddrstva SR podrobng& informovali o souasném
stavu budovan{ grafického informaéniho systému o pi-
d& (GIS) na VUPOP, automatizovaném informa&nim sys-
tému o pidé, bonitadnim informaénim systému,
informa&nim systému monitoringu ptid a o sou&asné pra-
Xi vyuZivani GIS pfi hodnoceni zemé&dé&lskych piid Slo-
venska.

Ctvrty blok se zabyval zm&nami ve struktufe pidniho
fondu a pravnimi aspekty ochrany a vyuziti pldy.

Ing. Helena Souckovd, CSe. (VUZE) v ptispévku Ne-
potravindfské vyuZiti zemédélské pidy upozornila na
nejvyznamnéj$i sméry nepotravinafského vyuzivani ze-
meédelské produkce, vyvoj rozsahu nepotravindfského
vyuziti pidy v &len&ni podle jednotlivych nepotravinat-
skych plodin v EU a na nejdileZit&j¥f dokumenty a kon-
krétni cile v rdmci programii nepotravinafského uZiti
zem&d&lské produkce v CR.

Dr. Erzsébet Téth (Vyzkumny ustav zem&d&lské eko-
nomiky a informaci, Budape$t) v pfispévku Charakteris-
tiky struktury viastnictvi a uZivdn{ pidy deset let po
socidlné-ekonomickych zméndch v Mad’arsku zdiraz-
nila, Ze proces transformace a privatizace mad'arského
zemédé€lstvi, ktery vyustil ve vznik velkého mnoZstvi
malych farem pfi p¥eZivani n&kterych velkych celkd, pfi-
nesl mnohé rozpory. Nepfiznivé ekonomické diisledky ma
bezprecedentni fragmentace piidy a oddéleni vlastnictvi
pldy od jejiho uZzivani. Je zdkladnim zdjmem Mad'arska
zmirnit soutasné napéti, které brani konkurenceschop-
nosti sektoru v obdobi, kdy se pfipravuje na vstup do EU.
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Doc. RNDr: Ivan Bicik, CSc., RNDr. Leos Jeledek, CSc.,
Mgr. Lucie Kupkovd, RNDr. Radim Perlin (Univerzita
Karlova , Pfirodov&decké fakulta, katedra socialnf geo-
grafie a regionalniho rozvoje) v ptispévku Dlouhodobé
trendy zmén vyuiti pidy v Cesku a jejich hybné sily
1845-2000 poskystli celkovy ptehled o hlavnich zmé&néch
v uziti pidy v Cechach za poslednich 150 let se zam&Fe-
nim na sociélni sily, jez k danym zmé&néam vedly. Analyzo-
vali podrobngji povale¢né obdobi, kde politicka
rozhodnuti byla rozhodujici a zmé&ny nejmarkantn&ji.
Z analyzy poslednich let vyvozuji, Ze trzni hospodé¥stvi
ma za nasledek environmentéIn& pfiznivé zmé&ny v uZiti
pudy.

RNDr. Leos Jelecek, CSc. (Univerzita Karlova, P¥irodo-
védecka fakulta, katedra socialni geografie a regionélni-
ho rozvoje) v ptisp&vku VIiv zmén ve struktufe piidniho
Sfondu 1948-1990 v oblastech Ceska postitenych po-
vodnémi roku 1997 na rozsah povodni analyzoval zmg-
ny zastoupeni orné pidy, TTP, zalesn&né pidy
a ostatnich ploch a doloZil, Ze dne3ni struktura ptidniho
fondu CR, dramaticky zm&n&n4 zejména vyvojem po
2. svétové valce, spiSe sniZzovala disledky katastrofal-
nich zéplavovych destl v &ervenci roku 1997.

Prof. Ing. A. Prax, CSc., Ing. J. Roznovsky a Ing. L.
Kubik (Mendelova zemé&dé&lska a lesnickd univerzita
v Brné) v prispé&vku Synergie klimatu a pidnich fakto-
rii pasobicich na vznik margindinich podminek pro
zemédélskou vyrobu se zamé¥ili na analyzu vyskytu be-
zesrazkovych obdobi v produkénich regionech jizni
Moravy v normalovém obdobi let 1961-1990, na charak-
teristiku diferencovaného projevu srazkového deficitu ve
vztahu k zrnitostn& lehkym piidam a vlivu t&chto faktor
na ztraty v zemédélské produkei.

Ing. Alena Mlddkova (Sprava Krkonosského nérodni-
ho parku, Vrchlabi) v ptispévku Péle o trvalé travni po-
rosty v KRNAP a jeho ochranném pdsmu zhodnotila
dosavadni pé¢i o udrzbu luk a pastvin v Krkono§ském
néarodnim parku a finanénf podporu, ktera je pro tento
ucel vynakladana. Konstatovala, Ze pfisp&vky poskyto-
vané MZe a MZP jsou tiéeln& vyuZity ku prosp&chu kra-
jiny a jejich ptirodnich sloZek a zaroveri pomahaji tém,
ktefi jsou nenahraditelnymi pe€ovateli o krajinu.

Doc. Ing. Jaroslava Vrablikovd, CSc. a Ing. Petr Vrd-
blik (Fakulta Zivotniho prostfedi UJEP, Usti n. L.)
v ptisp&vku Problematika vyuZiti pid v severoleském
regionu upozornili na specifika, kterd vykazuje zemé&dél-
ska ¢innost a uzivani pidy v severoteském regionu,
vysoce devastovaném ¢innosti ¢lovéka. Naznatené pro-
blémy signalizuji nutnost restrukturalizace hospodatent,
posileni orientace na pé¢i o krajinu a skytaji moznosti pro
netradi¢n{ nepotravinafské vyuzivani piidy pro technic-
ké a energetické ucely.

Ing. Zdenék Travnicek, CSe. (VUZE) v prisp&vku Pro-
blematika zemédélského podnikdni v méné pFiznivych
oblastech (LFA) v CR poukazal na zéklad& rozséhlého
faktografického materidlu na nékteré nelogické vazby
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mezi strukturou hospodateni v okresech CR a mirou Na semindfi zazn&no mnoho podn&tnych my3lenek
v jaké je jejich izem{ zafazeno do méné piznivych oblas-"  a nézord, vyuZitelnych pii dal¥im formovéni agrami politi-
ti. Upozornil, Ze zejména vysoké zornénf nekterych okre-  ky resortu a souvislosti s pfipravovanym vstupem do EU
st je vrozporu s definicemi méné& pfiznivych oblasti

podle NR 1257/99 (ES).

Ing. Marie Stolbovd, CSc., VUZE Praha, Ceska republika
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