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The paper aims at assessing the economic effects of Slovenia’s accession to the EU. For this purpose,
a sector model of Slovenian agriculture APAS-PAM has been constructed. The methodological frame-
work allows for assessment of market, income and competitiveness effects for ten key agricultural
products with consideration of two accession scenarios (optimistic EUe and pessimistic EUp) that
describe the whole range of possible accession effects. Slovenia’s accession to the EU will not in-
crease agricultural production significantly. Accession under the scenario of complete acceptance of
the CAP mechanisms and quasi equal treatment by the EU (EUe) will not bring significant changes to
aggregate production and income levels with moderate changes on commodity basis. Discrimination
of the candidate countries in the field of direct payments and non-competitive down-stream sector
assumed by the EUp– subscenario will significantly deteriorate the income situation of domestic
producers. This holds especially for cereal and beef production. For many commodities, the compet-
itiveness of the food processing industry assuming different price levels for raw materials could have
much greater impact on the economic situation of agricultural production than agricultural policy
environment itself.
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Introduction

The next European Union (EU) enlargement will
have multiple impacts on CEECs (Central and
Eastern European Countries) agriculture (Bald-
win et al. 1997). As previous enlargement shows,

farmers will have to adjust their quantities sup-
plied, shift products and modernise in order to
be competitive. Price movements due to harmo-
nisation will probably change cost competitive-
ness of production and influence trade balance.
Moreover, even small price variations and mi-
nor modifications in budgetary support may dra-
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matically change the level of income earned by
producers on both sides (in “old” and “new”
member states), which can, in the end, lengthen
the integration process for new member states.
Assessment of market and income effects has
been a subject of numerous studies (Banse 2000,
Münch 2000, European Commission 2002a).
Their common message is that enlargement and
full adoption of Common Agricultural Policy
(CAP) measures by the candidate countries
would lead in most of them to increased produc-
tion levels and improved income position of ag-
riculture.

The conclusions of the Berlin summit of
March 1999 and the European Commission ne-
gotiation strategy of 30 January 2002 clearly
defined the financial framework of EU enlarge-
ment in the area of agricultural policy. The fig-
ures reveal that the newly-coming member states
will not be fully participating in CAP direct pay-
ments. The reason lies on lower current price
levels as well as potentially negative social and
macroeconomic effects in candidate countries.
In addition, higher prices are expected to be a
stimulus to growth of agricultural production in
the new members, and this could consequently
create serious additional budget pressures on
CAP. The same argumentation for a two-tier ag-
ricultural policy after EU enlargement is also
expressed by Pouliquen (2001). Therefore, it is
clear that the issue concerning direct payments
is on top of the political agenda in the negotiat-
ing process of the next EU enlargement.

There are some reports that agriculture in
Slovenia should be treated differently than that
in other CEECs (European Commission 1995,
Bojnec and Swinnen 1997, European Commis-
sion 1998, Erjavec et al. 1998a, OECD 2001a).
The significance of the agricultural sector in
Slovenia is relatively small, accounting for
around 3.5% of gross domestic product (GDP)
and 6% of total employment after transition, with
a further decreasing rate over the last four years.
Contrary to other candidate countries, producer
prices in Slovenia are almost at the EU level of
prices and due to the natural and structural con-
ditions, Slovenia is a net importer of food, with

a smaller potential for production growth. Pri-
vate-owned land is mostly divided between
86,000 small, mainly part-time family farms
(Agricultural census 2000 data, according to
Eurostat definition) with an average farm size
of 5.2 ha utilised agricultural area (UAA). Few
agricultural enterprises have evolved from the
formerly “social” agricultural estates.

The level of support for agriculture in Slov-
enia is significantly higher than in any other
CEEC country. Producer support estimates (PSE)
by OECD (2001a) show that for the whole peri-
od of 1992–1999 Slovenian producers were sub-
sidised. It is apparent that market price support
represented more than 80% of total agricultural
support. In 1995–1999, average percentage PSE
in Slovenia (41%) was above the OECD lev-
el (35%) and nearly the same as in EU (42%).
The high PSE levels in Slovenia reflect substan-
tial domestic price support and border protec-
tion for the most important agricultural commod-
ities (milk products, beef, and pig meat), as well
as steadily growing budgetary transfers to pro-
ducers. In addition, the Slovenian agricultural
policy framework (objectives and measures) is
already close to that of the CAP. Direct payments
and intervention mechanisms (but not quotas),
introduced by the 2000–2002 agricultural poli-
cy reform, aim to adjust domestic policy to such
a degree that accession will not yield dramatic
modifications for producers.

The objective of this paper is to contribute
to the discussion on EU enlargement with the
estimation of the possible impacts (market
trends, agricultural income and cost competitive-
ness of production) for the agricultural sector in
Slovenia by the use of relevant empirical tools.
In this way, it is tested whether Slovenian agri-
cultural sector actually depends on the level of
EU direct aids after accession and if it is justi-
fied to apply the same policy for all candidate
countries despite the changes among them. The
paper is structured as follows: first, the empiri-
cal framework and two policy scenarios under
which Slovenia could evolved after accession are
described. Second, market projections and result-
ing trade flows start the presentation of the model
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results. Further on, trends in agricultural income
and the competitiveness dimension of the acces-
sion are presented. Finally, the paper concludes
with policy evaluation and some policy recom-
mendations.

Methodology

APAS – PAM model
There are two main modelling approaches for
policy analysis: the partial equilibrium and the
general equilibrium approaches, with different
levels of theoretical consistency and economet-
ric pre-evaluation of the elasticities (Bauer 1989,
Burrell 1995, Salvatici et al. 2000). In the liter-
ature, multi-commodity partial equilibrium
econometric models are still the basic tool for
agricultural policy analyses (Tongeren et al.
2000). The models have different levels of theo-
retical consistency, with parameters being mainly
estimated and calibrated during model testing.
The advantage of a multi-market model in ana-
lysing agricultural price and trade policies is that
it can accommodate a large number of products
(in our case livestock, food and feed crop prod-
ucts) that represent significant share of total ag-
ricultural production. This approach has been
followed also during building of agricultural
policy analysis simulation model (APAS) used
in this study. This model is a modification of an
earlier one developed by Mergos (1988), Stofor-
os (1997), Mergos et al. (1999) and Stoforos et
al. (2000).

This analysis is based on a synthetic-type,
multi-market, partial equilibrium model togeth-
er with a policy analysis matrix (PAM) to ex-
plore agricultural price and trade policy options
in Slovenia. The APAS is designed as a national
sector model, taking into account the specific
features of Slovenian agro-industry and recent
policy changes (Kavcic 2000). It is primarily
focused on market projections. On the other
hand, PAM has been used for analysing income,

protection and competitive issues for the same
policy scenarios.

The model includes all most important agri-
cultural “PSE commodities” (arable crops: wheat
and maize, barley and sugar beet; livestock prod-
ucts: milk, beef, pork and poultry, eggs and sheep
meat). Together these commodities account for
approx. 80% of Slovenian gross agricultural out-
put.

Framework for market projections
APAS, as a policy-oriented simulation model,
normally examines relationships within the ag-
ricultural sector and not resource shifts between
sectors. Factor prices and other general equilib-
rium conditions are assumed to be fixed, al-
though some macro elements enter the model in
the form of various policy scenarios (partial equi-
librium elements). Model parameters are not es-
timated with APAS framework; rather, they are
obtained from the literature or can be economet-
ric estimates. However, theoretically valid be-
havioural relationships can be and were imposed
on the supply and demand elasticities actually
used (synthetic approach). The model is designed
to analyse the economic implications of policy
changes that can have an important impact (pol-
icy orientation).

The core of the model consists of a set of
elasticity matrices – a matrix of demand elastic-
ities and a matrix of supply elasticities. The so-
lution adopted for the determination of the func-
tional form of the equations used in the model
was the calibration of the model using elastici-
ties from previous estimations for Slovenian
agriculture (Erjavec and Turk 1997, Erjavec et
al. 1998b) and literature (Gardiner et al. 1989).
They used single equation supply functions (the
same occurred for the demand elasticities) with
the imposition of homogeneity using the strong
separability assumption.

The model simulates the impact of changes
in a set of exogenous variables and government
policies on a set of endogenous variables. The
model starts from a base year 1999/2000 (the
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latest year for which coherent data set is availa-
ble) and then projects the changes that result
from the implementation of various scenarios.

The credibility of a model is tested every time
the model is used for policy analysis by ensur-
ing some calibration of the model for the base
year. This is provided by adjusting the constant
terms in a set of supply and demand equations.
Also the logical structure of the model is checked
for internal consistency and conceptual validity.
In addition, the model’s predictive ability in a
real world situation is tested by running the
model against situations with time-series data
that are available, i.e. using historic simulation.

In this form of the model there are 4 equa-
tions for each product: (i) land used or total
number of animals; (ii) yield; (iii) total supply
(this is based on an identity i.e. (i)*(ii)) and (iv)
demand.

The general form of the area equations used
in the model is:

lnLi = Ai +Σ (εL
iy × ln ) + Bi × lnLi0 (1)

where Li is the cultivated area (or the number of
animals) of product i, Ai the constant term (for
the base year), PIy’s are incentive prices (taking
into account budgetary support as well as input
prices to reflect gross returns), Pc is the consump-
tion deflator, Li0 base year area of product i, Bi

the short run trend and εL
iy the corresponding own

and cross price (area) elasticities. It is important
to point out that the area equations are solved
simultaneously under the restriction of total land
availability,

Σ Li ≤ land available [ha] (2)

where only crops are taken into account.
The general form of the yield equation used

in the model is:

lnYi = Gi +Σ (εY
iy × ln ) + Γi × lnYi0 (3)

where Yi is the yield of product i, Gi the constant
term (base year), Py’s are corresponding own or
cross prices, Yi0 is the base year yield, Γi coeffi-

cient that corresponds to technological changes
and εY

iy own and cross price (yield) elasticities.
Zeros have been entered for most of the yield
elasticities since yield in Slovenia is not very
responsive to changes in price and it can be con-
sidered as a technology driven variable (the
structure of production in Slovenian agriculture
restricts the form and the value of yield elastic-
ites). Non-zero elasticity values are insignificant
in the analysis which concentrate on immediate
effects. Hence it is assumed that yields are not
affected by price changes or changes in direct
subsidies, but it is the changes in gross returns
of different products which matters. For purposes
of policy analysis and for getting information
related only to price changes, the same policy
scenarios were run with and without technolog-
ical changes.

Own price, cross price and income are the
main explanatory variables in demand equations.
The general form of the demand equations is as
follows:

lnDi = Ci +Σ (εD
iy × ln ) (4)

+ ηi × ln +Φi × lnDi0

where Di is demand for product i, Ci the con-
stant term (base year), PDy’s are corresponding
demand prices, Di0 is the base year demand for
product I, Φi trend in consumer preferences, εD

iy

own and cross price demand elasticities, ηi in-
come elasticity of demand and I income.

Prices in the model are determined by two
major exogenous forces: the world market and/
or the government policies. These prices, in turn,
determine the demand and supply of agricultur-
al products. Trade is the equilibrating mechanism
for balancing demand and supply of commodi-
ties given a certain set of prices (small country
assumptions). Depending on the size and effi-
ciency of the market in question, a country’s
domestic price is generally only a few percent-
age points above the border price for imports,
and a few percentage points bellow the border
price of exports. The existence of government
price and trade policies with taxes and subsidies

PIy
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on imports and/or exports can, however, drasti-
cally change the domestic-world market price
spread.

The production decisions of farmers mostly
depend on the real net income received relative
to the costs of production. The real net output
price received by farmers depends on the world
market price, tariff and non-tariff barriers to
trade, the real exchange rate, product and trade
taxes, marketing costs and the rate of inflation
as measured by the consumer price index. The
costs of production depend, among other factors,
on the prices of input factors and, if available,
government subsidies.

In order to determine model prices used for
policy analysis and projections, a transmission
equation was used, so that world prices could
enter the domestic market adjusted according to
the implementation of various border policies
(taxes or subsidies).

MPi = (BPi × XR) /(BPi/XPi) (5)

BPi = VaXi/VoXi or BPi = VaIi/VoIi (5a)

XPi = DPi × XR (5b)

DPi = PrPi + Ai ×Π i (5c)

where MP is the price used in the APAS and PAM
model for policy analysis and forecasting, BP is
the border price determined by value and vol-
ume (Va and Vo) of exports (X) for the export-
ing products and of imports (I) for the import-
ing products, XR is the USD or EUR exchange
rate, XP is the domestic price expressed in for-
eign currency, DP is the domestic price expressed
in SIT (Slovenian currency), PrP is the produc-
er price, A is a policy multiplier and Π  is the
policy (measure) affecting farmer’s decision
making.

Equation 5c introduces the various domestic
or EU policies, such as direct payments for ce-
reals, animal premiums or policies that can be
quantified and assumed to affect producer’s de-
cisions for increasing or decreasing their pro-
duction. The basic assumption of this model is

that through a multiplier effect (A) policies are
introduced into the price system (Frohberg 1999,
Stoforos et al. 2000) and determine the produc-
tion and consumption levels. Other policies, like
quantity or land restrictions (i.e. sugar, milk) are
introduced via the maximization process where
the quota level is imputed as the restriction to
the output (quota levels are determined in dif-
ferent levels among the various scenarios).

Measuring income and competitive
impacts

APAS is used along with a policy analysis ma-
trix. PAM model has been selected as a basic
technique for analysing income, protection and
competitive issues of different policy options.
The reason underlying this decision is in its rel-
ative simplicity, data availability and straight-
forward procedure of calculations. The basic
PAM methodology has been developed in USA
(Monke and Pearson 1989) and widely used in
many developing countries (Goldman et al. 1991,
Harrigan et al. 1992, Pearson et al. 1995 Kydd
et al. 1997, Yao 1997a). It has also been used for
estimation of likely consequences of full mem-
bership of Portugal in EU on its agriculture
(Pearson et al. 1987) and more recently for the
same purpose in Estonia (Yao 1997b) and Slo-
vak Republic (Michalek 1995). For more detailed
literature review see Kavcic (2000).

The PAM provides a systematic framework
for assessing the impacts of government’s inter-
vention in certain production systems. Accord-
ing to Monke and Pearson (1989) the structure
of PAM can be described as a product of two
accounting identities. The first one defines profit
as the difference between revenues and costs,
while another one measures the effects of diver-
gence (distorting policies and market failures)
as the difference between observed parameters
and parameters that would exist if the divergenc-
es were removed. By completing a PAM for a
production system one can simultaneously de-
termine the existing economic efficiency of the
system, the degree of distortion on the input/
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output markets, and the extent to which resources
are transferred among agents.

The two distinct characteristics of PAM are
the classification or disaggregation of the costs
of inputs into their tradable and non-tradable
components and the valuation of revenues, costs
and benefits using both market (private) and ef-
ficiency (social, shadow or economic) prices.
Tradable inputs include those inputs that can be
traded in the world market (fertilisers, seeds,
pesticides). The non-tradable inputs are mainly
domestic factors which are not traded interna-
tionally (land, labour, local capital). Most inputs,
however, come in as a mixture of some tradable
and non-tradable components and must be dis-
aggregated into their respective tradable and non-
tradable components. A summary of the PAM
approach is given in Table 1.

The valuation of revenues, costs and profits
by their private and social prices allows PAM to
determine the extent of divergences caused by
policy intervention and/or market failure in both
the input and output markets. In this context the
private prices are simply the open market prices
and the social prices are the shadow prices of all
the inputs and outputs of the concerned produc-
tion system. For tradable goods their shadow
prices are the (export or import) parity prices,
evaluated with world price (c.i.f. or f.o.b.) at the
point of utilisation. The same principle applies
to output. For non-tradable factors their shadow
prices are the values of output forgone of their
best alternative use, i.e. the opportunity costs of
the factors.

Private profit is defined as the difference
between the value of output produced (po

*qo
*) and

of inputs used (pi
*qi

*) valued at vectors of mar-
ket (private) prices as follows (Khan 1997):

Πo
* = po

*qo
* + pi

*qi
* (6)

In the same way economic or social profita-
bility can be defined as the difference between
value of outputs produced (poqo) and of inputs
used (piqi) priced at their social opportunity costs
as follows:

Πo = poqo + piqi (7)

Private profit measures the private profita-
bility faced by the producer for the production
of a certain product. Social profit is a measure
of social profitability. Because private and so-
cial prices may be (and in most cases are) dif-
ferent, social profitability does not coincide with
private profitability. A crop which is socially
profitable can be unprofitable to a private pro-
ducer if the private price offered is lower be-
cause of a taxation in the production process.
Similarly, a certain crop which is privately prof-
itable to a producer can involve a net loss to the
society if its production is subsidised.

Output transfer measures the divergence be-
tween the private and social revenue. Therefore,
it reflects the extent to which the product mar-
ket is distorted by government policy. Tradable
input transfer and non-tradable input transfer are
divergences between the private and social val-
ues of inputs and so measure the transfer (taxa-
tion or subsidy) from the producers to the socie-
ty for their purchase. Net transfer measures the
extent of distortion in profitability. It reflects the

Table 1. Structure of Policy Analysis Matrix (Monke and Pearson 1989).

Revenues Tradable input costs Domestic resource costs Profits

Private values A B C D
Social values E F G H
Divergence I J K L

Private profit, D = (A – B – C); Social profit, H = E – F – G; Output transfers, I = A – E;
Tradable input transfers, J = B – F; Non-tradable input transfers, K = C – G; Net transfer, L = D – H = I –
J – K.
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net effects of distortions occurring in both the
input and output markets.

All measures previously described provide
important information on the extent of profita-
bility and distortions faced by production sys-
tems, but being absolute figures they cannot be
used for comparisons among different systems
of production or across countries. To overcome
this problem, PAM provides a set of relative in-
dicators like well-known nominal protection
coefficient on outputs (NPC), the effective pro-
tection coefficient (EPC) and the domestic re-
source cost ratio (DRC).

NPC = EPC = (8)

NPC is defined as ratio of domestic market
price (p*) to the border parity price (p) of a com-
modity. In the PAM framework, this is equal to
the ratio of private revenue to social revenue. It
is a summary indicator of all government’s in-
tervention preventing equality between domes-
tic price and border parity price of a commodi-
ty. NPC > 1 indicates implicit subsidy of domes-
tic production. NPC considers distortion of gov-
ernment policy in product market. EPC as ratio
of value-added measured at private prices to
value-added at social prices, measures the total
effects of intervention in both markets. If EPC
>1, it implies that overall impact of the existing
policy results in a net positive incentive to pro-
duce the commodity.

DRC is the ratio of domestic factor cost re-
quired to produce a certain amount of output
valued at social prices to the value-added creat-
ed by the same resources at social prices. There-
fore, it is a social cost-benefit ratio, which helps
determine the desirability of certain domestic
production system relative to the international
market in terms of economic efficiency.

DRC = =1– where (9)

NSP = poqo – ptqt – pnqn

and o depicts output, t tradable costs and n non-
tradable costs of producing certain amount of
commodity under investigation.

The domestic factor cost is the opportunity
cost of domestic resources involved in the pro-
duction of commodity and the benefit is the val-
ue-added generated by the resources measured
at social prices. If the cost is greater than bene-
fit, production of commodity is not desirable
from the social point of view. At DRC < 1 do-
mestic factor cost is less than social benefit gen-
erated by resources involved, what implies that
it is socially desirable to expand the production
of the concerned commodity (Yao 1997a). As-
suming no distortion in the world market it also
implies comparative advantage of the country in
producing the commodity. Contrary DRC > 1
implies that the country is not competitive in-
ternationally in the production of the commodi-
ty, since the opportunity cost of the domestic
factors involved in the production of the con-
cerned commodity is greater than the social val-
ue-added generated by those factors. As an im-
portant indicator of comparative advantage, DRC
can be used to rank the competitiveness of dif-
ferent commodities.

Through APAS projections for yield, land (or
herd) and output for every product under con-
sideration it is possible, as it was pointed previ-
ously, to incorporate all relevant information to
the PAM model so as to get valuable informa-
tion for protection, competitiveness and income
for all policy scenarios.

Income was estimated for each activity us-
ing the following equation:

NIi = VPi – ICi + Sbi – Txi – Dpi – Rni (10)
– Int – Wg

where NI stands for net income, VP is value of
(crop or livestock) production, IC is intermedi-
ate consumption, Sb are subsidies, Tx taxes, Dp
depreciation, Rn rents, Int interests and Wg wag-
es of hired labour.

Net income was calculated per hectare of land
for crop production and per head for livestock
production as well as at aggregate level, apply-

po
*

po

po
*qo

* – pt
*qt

*

poqo – ptqt

pnqn

poqo – ptqt

NSP
poqo – ptqt
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ing size of production (acreage or number of
animals) previously calculated by APAS. The
same holds for yields, which are incorporated to
PAM from APAS projections and results obtained
were applied in PAM analysis both to revenue
side and to input (cost) side. Yields’ improve-
ments are a consequence of technological chang-
es implying different input levels, which were
calculated using linear regression procedure (as-
suming marginal costs of different cost items to
be constant on a range of average yields’ chang-
es). PAM procedure, followed in this study, is
summarised in Figure 1.

The newest version of APAS-PAM model
provides the possibility for calculation both DRC
and RBC (domestic resource cost ratio and rate
of bilateral competitiveness) indicators of com-
petitiveness. The later one refers to the ability
of producers to be profitable when faced with
investigated economic environment. In our in-
stance that means baseline or policy scenario of
assumed EU market and tradable input prices,
with the costs of the factors of production meas-
ured in terms of their opportunity costs (for more
detailed explanation see Gorton and Davidova
2000).

A static model like PAM in its original form
may generate results that are not realistic in a
dynamic sense and potentially biased against
government policies. To overcome this limita-
tion, a connection was established between PAM
and APAS to identify likely changes of private
profitability in mid term, i.e. if Slovenia would
adapt its agricultural policy to reformed CAP
under various policy scenarios. For this reason,
all parameters already mentioned have been cal-
culated for base year (1999/2000) as well as for
years 2004–2010.

Original PAM analysis assumes fixed input-
output coefficients to determine the relative eco-
nomic efficiency and uses fixed levels of macr-
oeconomic variables (e.g. exchange rate). This
implies that PAM results are for the base year
and cannot be used to recalculate the new quan-
tities of output and inputs that would result from
general equilibrium effects due to changes in
social opportunity costs or change in other vari-
ables. Another general assumption is that PAM
does not link different activities endogenously
and implies that changes in the profitability of
one farm activity will not alter the input-output
relationship in other activities or even the level

Fig. 1. Policy Analysis Matrix model data flow. APAS = agricultural policy analysis simulator, NPC = nominal protection
coefficient, EPC = effective protection coefficient, DRC = domestic resource cost ratio, RBC = rate of bilateral competitive-
ness.
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of inputs into other activities. Such general equi-
librium effects are not captured by PAM direct-
ly because PAM does not include elasticity esti-
mates (Khan 1997). Part of these limitations can
be minimised by relaxing assumptions that are
made to estimate some key parameters. Usually
this is conducted by sensitivity analysis to as-
sess the robustness of PAM results to changes in
parameter assumptions. In our study another
approach has been selected, namely linkages
with a partial equilibrium model (APAS) that
incorporates elasticity estimates. Such approach
gave the possibility to estimate impacts of chang-
es, projected in the next decade. Furthermore,
along with market prices and budgetary pay-
ments, deviations in input costs (material costs
and depreciation) have been used as correction
factors for determination of policy scenarios’
incentive prices.

Scenarios and data
The simulation was run using baseline and two
policy scenarios. The latter present the possible
effects of the Commission proposal (European
Commission 2002b) on the Slovenian agricul-
ture after accession.

• Baseline scenario (BS). It assumes continu-
ation of agricultural policy from 1999/2000
and predominantly serves as a comparison
tool. It takes into consideration intermediate
policy changes, deriving from trade agree-
ments. Like for the policy scenarios, the an-
ticipated price movements are derived from
the agricultural outlook for different regions
(OECD 2001b, FAPRI 2001).

• Quasi Equal treatment  scenario  (EUe).
This scenario assumes that the candidate
countries will apply the same CAP as current
member states with the full level of direct
payments at the date of EU enlargement (i.e.
in 2004 as  the assumed  accession  and  also
as the simulated year). Two versions of this
scenario are a subject of this study. The first
one assumes  competitive  domestic  food

processing industry (EUe+) contrary to the
scenario of non-competitive processing indus-
try (EUe–), reflected in lower producer pric-
es (Table 2).

• EU negotiating proposal scenario (EUp).
The accession scenario for candidates (i.e.
Slovenia) as proposed by European Commis-
sion in its negotiating strategy of 30 January
2002 (European Commission 2002b). It as-
sumes direct payments amounting to 25% of
the current member states’ level and comple-
mented up to the pre-accession (baseline) lev-
el (toping-up approach), the given proportion
of rural development programmes (2.1% of
payments for candidate countries from EA-
GGF-Guarantee Section). Again, the first set
of simulation results refer to relatively high
level of producer prices (EUp+) and the sec-
ond one to reduced producer prices (EUp–).
The reason behind this distinction is the same
as for EUe scenario.

Assumed as accession is the period from 2004
onwards, with the full absorption capacity for
the CAP measures starting in the same year. 2004
is also the period observed in the model since
immediate impacts of EU accession are at the
top of policy interest.

The price levels determined for the various
scenarios have considerable influence on all in-
dicators of interest (Table 2).

The relevant data for the analysis were pro-
vided by the Agricultural Institute of Slovenia
(Volk 2001a, b, Golez 2001) and various pub-
lished or recalculated sources of the Statistical
Office of the Republic of Slovenia.

Results
Model results reported in this chapter refer to
simulated year 2004. Results obtained for nom-
inal protection are summarised in Table 3.

Excluding maize production, all products
under investigation are highly protected, with
NPC mostly between 1.5 and 1.75. The EU ac-
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cession will bring significant changes in the ab-
solute values and also in the ranking. Pork is like-
ly to become the least protected sector, followed
by poultry and eggs. Sectors with direct pay-
ments will be more protected comparing to BS,
or in case of lower price levels will remain at
the comparable level. Sugar (beet) production
will remain the most protected.

Competitiveness
Domestic resource cost ratio and the rate of bi-
lateral competitiveness (RBC) was estimated for
all products under consideration. Results ob-
tained are presented in Table 4.

RBCs show relatively favourable competitive
position of Slovenian agriculture in the event of
non-discriminative EU agricultural policy envi-
ronment (EUe+), conditioned upon (competitive)
domestic food industry. Opposite is the case in a
liberalised situation on agricultural markets
(DRC above 1 or even negative, with no exemp-
tion). Differences between various commodities
are obvious. Grains and cattle (dairy and beef)
production under subsidised CAP regime seems
to be more competitive than sugar beet, pork,
poultry, eggs and sheep meat production. The
reasons for this are mainly high direct payments
and/or highly protected markets, resulting in high
revenues in proportion to domestic opportunity
costs. Coarse grain production (maize and bar-

Table 2. Scenario assumptions – producer prices in Slovenia and in “comparable” EU markets, 2000 and projection for
2004.

Scenario (and year) Wheat Maize Barley Sugar Milk Beef Pork Poultry Eggs Sheep
beet meat

SLO 2000 (EUR t–1) 138 114 117 31 290 2507 1491 1048 1207 4045
EU 2000 (EUR t–1) 107 120 100 46 283 2546 1271 923 808 3341
Index SLO/EU 129 95 117 68 102 98 117 113 149 121
EU.– deviation from EU.+ (%) –15 –5 –5 –5 –15 –10 –10 –20 –35 –15

BS 2004 (EUR t–1) 143 118 119 32 299 2131 1336 950 1073 4170
EU.+ (BS = 100) 82 103 93 122 98 93 94 97 84 83
EU.– (BS = 100) 70 98 88 116 83 83 84 78 54 70

Sources: Statistical Office of the Republic of Slovenia, Agricultural Institute of Slovenia, Eurostat, FAPRI 2001, OECD
2001b, model assumptions
BS = baseline scenario
EU.+ and EU.– = scenarios of EU accession, with + or – depicting producer price level, depending on assumed competitive-
ness of processing industry

Table 3. Forecasted nominal protection coefficient on outputs ratios for commodities investigated.

Wheat Maize Barley Sugar beet Milk Beef Pork Poultry Eggs Sheep meat

BS 1.57 1.06 1.26 2.39 1.74 1.64 1.55 1.18 1.56 1.72
EUe+ 1.71 1.65 1.68 2.26 1.76 2.09 1.02 1.18 1.19 2.09
EUe– 1.87 1.71 1.75 2.26 1.75 2.19 1.03 1.18 1.20 2.45
EUp+ 1.57 1.26 1.35 2.21 1.70 1.61 0.99 1.17 1.18 1.71
EUp– 1.67 1.28 1.38 2.22 1.70 1.67 1.00 1.18 1.19 1.87

BS = baseline scenario
EUe = quasy equal treatment scenario
EUp = EU negotiating proposal scenario
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ley) with relatively small direct payments (EUp)
is unlikely to be competitive. The same holds
also for sheep meat production. Pork, eggs and
poultry production is far from being competi-
tive under speculation of non-competitive do-
mestic food industry. It is important to stress that
EU accession – even under equal treatment sce-
nario – would not significantly improve the com-
petitiveness of great majority of investigated
commodities.  In cases where RBC  ratio  de-
creases under EUp in comparison  with  base-
line (only maize and beef), it is a consequence
of still high discrepancy between domestic agri-
cultural policy and the current CAP. For many
commodities, the competitiveness of the food
processing industry with lower or higher prices
for rough materials could have much greater
impact  on  the  economic  situation  of  agricul-
tural production than agricultural policy envi-
ronment itself.

Agricultural markets
Mainly due to price and budgetary revenue dis-
parities, assumed by both analysed accession
scenarios, some significant changes on the sup-

ply (and less on the demand) side can be pre-
dicted even in the short run (Table 5). Wheat,
pork, poultry and eggs production would be af-
fected most by the price reduction, while milk
and, potentially, sugar beet production  would
be reduced due to quotas imposed. Due to price
and cross price effects, coarse  grain  produc-
tion is expected to remain almost at the baseline
level. Only beef production is expected to in-
crease significantly or – under least favourable
conditions, which are more realistic – at least
not drop.

Production of eggs, poultry, pork, milk as
well as wheat will be very sensitive to price re-
duction (EU-scenario). Egg production could
decrease by nearly a quarter. On the contrary,
beef production is expected to increase. The ex-
tent of increase depends strongly on compensa-
tion eligibility (number and level of premium
rights).  On  the  demand  side,  wheat  is  expec-
ted  to  increase  the  most,  predominantly  due
to price reduction effect, resulting in its increas-
ing competitiveness as a feed component. On the
other hand, demand for maize will be reduced
mainly due to higher prices and reduced live-
stock production (pork, eggs, but also milk and
poultry).

Table 4. Domestic resource cost ratio (DRC) and the rate of bilateral competitiveness (RBC) ratios for products under
investigation.

Wheat Maize Barley Sugar Milk Beef Pork Poultry Eggs Sheep
beet meat

DRC BS 1.46 1.28 1.46 –3.79– 1.71 4.88 3.48 1.21 3.22 2.93
EUe+ 1.74 1.76 1.91 –6.86– 1.71 3.71 1.07 1.39 1.78 2.88
EUe– 2.90 2.12 2.18 –5.21– 2.10 5.01 1.29 3.09 10.87 3.88
EUp+ 1.75 1.82 1.94 –6.85– 1.70 3.71 1.07 1.39 1.78 2.88
EUp– 2.91 2.22 2.21 –5.21– 2.09 5.01 1.29 3.09 10.87 3.88

RBC BS 0.60 1.12 0.98 1.37 0.75 1.12 1.02 0.73 0.82 1.09
EUe+ 0.58 0.56 0.72 1.10 0.74 0.65 1.04 0.80 1.12 0.81
EUe– 0.64 0.57 0.73 1.23 0.87 0.68 1.23 1.29 3.02 0.77
EUp+ 0.67 0.98 1.06 1.15 0.77 1.03 1.11 0.82 1.15 1.09
EUp– 0.79 1.08 1.13 1.28 0.91 1.11 1.31 1.31 3.16 1.14

BS = baseline scenario
EUe = quasy equal treatment scenario
EUp = EU negotiating proposal scenario
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In the sectors under investigation, Slovenia
will not switch from a net importer to a net ex-
porter or vice versa (the only probable excep-
tion is beef, Table 6). However, important devi-
ations caused by the EU accession will occur
predominantly in wheat and the whole livestock
production (higher imports; the only exemption
could be beef). Due to long-term trends of (pro-
ducer) price reduction, it is expected that Slove-
nia will become a net importer of poultry before
the EU accession regardless of the scenario un-

der consideration (also BS). Milk and dairy prod-
ucts’ surpluses should decrease considerably.

Agricultural income
The results of the policies under the optimistic
EUe+ scenario point to a slight or even signifi-
cant improvement in the income situation of
many sectors, including that of dairy farmers and
sugar beet producers (Table 7), when expressed

Table 5. Projected supply (S) and demand (D) under various policy scenarios (BS = 100).

Wheat Maize Barley Sugar Milk Beef Pork Poultry Eggs Sheep meat

S EUe+ 196.1 106.7 103.4 105.2 198.2 114.4 197.1 199.0 192.8 101.0
EUe– 192.6 106.2 102.9 102.3 190.4 113.3 193.1 192.0 177.6 102.1
EUp+ 193.9 100.9 197.5 105.2 186.0 102.1 197.6 199.6 193.2 195.8
EUp– 188.9 199.7 196.2 102.4 186.0 100.3 193.7 192.6 178.1 193.4

D EU.+ 102.7 198.8 100.7 198.8 100.3 101.1 100.4 100.0 101.6 102.0
EU.– 104.7 198.2 100.4 198.9 102.3 102.3 101.1 100.5 103.1 103.1

BS = baseline scenario
EUe = quasy equal treatment scenario
EUp = EU negotiating proposal scenario
EU.+ = accession scenario of competitive processing industry
EU.– = accession scenario of non-competitive processing industry

Table 6. Expected levels of net trade (NT, 1000 t) and self-sufficiency (SS, %).

Wheat Maize Barley Sugar Milk Beef Pork Poultry Eggs Sheep meat

NT BS –170.7 –145.9 –85.3 –20.3 91.3 –2.5 –28.3 –0.7 –1.8 0.0
EUe+ –186.7 –115.8 –84.4 –16.9 80.4 3.3 –30.3 –1.3 –3.6 –0.1
EUe– –199.3 –114.7 –84.2 –18.4 29.5 2.2 –33.0 –5.2 –7.1 –0.1
EUp+ –190.4 –136.7 –87.8 –16.9 14.4 –2.1 –30.0 –1.0 –3.5 –0.1
EUp– –205.7 –137.8 –88.0 –18.3 5.5 –3.4 –32.7 –4.8 –7.1 –0.2

SS BS 50 71 40 71 120 95 66 99 92 97
EUe+ 47 77 41 75 118 107 64 98 84 96
EUe– 44 77 41 73 106 105 61 90 69 96
EUp+ 46 72 39 75 103 95 64 98 85 91
EUp– 42 72 39 73 101 93 61 91 70 88

BS = baseline scenario
EUe = quasy equal treatment scenario
EUp = EU negotiating proposal scenario
EU.+ = accession scenario of competitive processing industry
EU.– = accession scenario of non-competitive processing industry



15

A G R I C U L T U R A L A N D F O O D S C I E N C E I N F I N L A N D

Vol. 12 (2003): 3–19.

per unit of production. But the projection is the
opposite in the case of more likely EUp scenar-
io. This deterioration is even much higher, when
taking into account production quotas in calcu-
lation of sector income (Table 8).

A significant improvement, but conditioned
upon direct payments, is expected only in cur-
rently discriminated coarse grains and beef pro-

duction. Situation is expected to be the worst in
poultry and egg sectors. In the case of non-com-
petitive food processing industry, a rapid stag-
nation of intensive livestock production is ex-
pected.

In the case of realisation of the current Com-
mission proposal, farmers’ incomes at the aggre-
gate level will significantly decrease in compar-

Table 8. Sector and aggregate agricultural income forecast (BS = 100).

Wheat Maize* Barley Sugar Milk Beef Pork Poultry Eggs Sheep Aggregate
beet meat

EUe+ 104 –920 223 204 99 340 96 1–93 11–3 150 129
EUe– 187 –871 219 142 74 312 61 –706 –123 163 105
EUp+ 178 1–36 179 179 83 127 81 –123 1–10 196 187
EUp– 155 1–60 166 121 67 109 48 –732 –128 188 164

*Note: BS income is negative (with low absolute value), therefore EUe. would bring significant improvements.
BS = baseline scenario
EUe = quasy equal treatment scenario
EUp = EU negotiating proposal scenario
EU.+ = accession scenario of competitive processing industry
EU.– = accession scenario of non-competitive processing industry

Table 7. Likely agricultural income situation (in EUR ha–1 or head1) and percentage rate of production rentability.

Wheat Maize Barley Sugar Milk Beef Pork Poultry Eggs Sheep
beet meat

Income
BS 339 –42 132 172 1,088 137 221 25 178 491
EUe+ 366 358 284 333 1,100 408 220 –24 –5 731
EUe– 319 341 280 238 889 378 145 –192 –282 782
EUp+ 281 15 107 292 1,049 172 184 –31 –19 493
EUp– 208 –25 90 202 848 149 114 –198 –292 461

Rentability of production
BS 111 76 86 74 110 82 87 95 94 84
EUe+ 114 106 105 81 111 110 87 91 82 103
EUe– 109 104 104 76 99 107 80 79 62 107
EUp+ 105 80 84 79 108 85 84 91 81 84
EUp– 97 77 82 75 96 82 78 79 61 82

1 10 pigs or sheep, 10,000 chickens or 100 layers.
BS = baseline scenario
EUe = quasy equal treatment scenario
EUp = EU negotiating proposal scenario
EU.+ = accession scenario of competitive processing industry
EU.– = accession scenario of non-competitive processing industry
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ison with the baseline scenario. Should direct
payments as assumed under EUe be granted and
prices of commodities remain relatively high
(EU+ scenario), the income situation will be sig-
nificantly improved, which is projected also in
European Commission projection (European
Commission 2002b). On the contrary, it will de-
cline dramatically with the proposed starting lev-
el of direct payments (25% + top ups) and with-
out a significant increase (to the EU average lev-
el) of competitiveness of the domestic food in-
dustry. The difference between the quasi equal
treatment accession scenario (EUe+) and the
baseline one is very significant – approximately
29%, but deterioration under more realistic
EUp+ is around 13%, and under also highly prob-
able EUp– even 36%. The situation to be expect-
ed if nothing crucial happens by the end of ac-
cession negotiations is somewhere between
EUp+ and EUp–, therefore the income reduction
in the rank of a quarter.

These results show the sensitivity of acces-
sion conditions. The accession with relatively
low level of direct and structural payments and
considering low competitiveness of the food in-
dustry is far from being attractive for Slovenian
producers. The general picture is even the oppo-
site to the one that can be expected taking into
account several general conclusions about EU
enlargement effects. In the case of no eligibility
for the whole amount (equal treatment as cur-
rent member states) of direct payments, acces-
sion means a reduction of total agricultural in-
come with enormous deterioration within some
sectors (industrial livestock production, wheat
and milk), and improvement only in currently
discriminated sectors (maize and beef).

Discussion and conclusions

The paper deals with likely effects of changed
economic relations anticipated by different price
levels and budgetary support on supply response,
cost competitiveness of production and farm in-

comes in Slovenian agriculture after the EU ac-
cession. The major part of studies on the acces-
sion effects (e.g. Banse 2000, Münch 2000, Eu-
ropean Commission 2002a) concludes that im-
mediate adoption of the total CAP will increase
production and agricultural incomes in the new
member states including Slovenia. Therefore,
transition period for direct payments should be
justified to prevent their negative impact on re-
structuring (Pouliquen 2001, European Commis-
sion 2002b). The thesis examined in the paper is
that those expectations and uniform solutions
could lead to significant deterioration of econom-
ic situation in Slovenian agriculture due to dis-
tinctive economic, structural and natural condi-
tions as well as differences in the pre-accession
agricultural policies. The results obtained indi-
cate that accession under any of presented sce-
narios would not increase agricultural produc-
tion in Slovenia. Due to mainly low supply re-
sponse assumed in the model (Stoforos et al.
2000) market effects are smaller in comparison
with some previous estimates for Slovenian ag-
riculture (e. g. Münch 2000). This could be sup-
ported by low factor mobility in Slovene agri-
culture. It is conditioned by small and dispersed
farm structure with average farm size of 5 ha
UAA, over-aged and less educated farm holders
(low labour opportunity cost), high land prices
due to owners’ speculations and expectations,
relatively high capital costs as well as conserva-
tive farmers’ values and beliefs, resulting in im-
portant share of part time and subsistence farm-
ing.

The results also confirm the hypothesis that
inevitable alteration of trade flows will take place
due to the changed economic conditions at the
time of accession. However, variations of price
levels and budget support can be found. A part
of changes will also occur as a result of differ-
ent food-processing industry’s competitiveness.
Authors expect that in the case of Slovenia,
changes affected by low competitiveness could
even be greater than presented in the analysis.

Wider interest is anticipated, above all, for
estimates of income situation in Slovenian agri-
culture after the accession to the EU. Compared
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with the baseline, only under the less realistic
conditions of the optimistic accession scenario
income situation could be improved in some sec-
tors. This might be the case for coarse grains,
sugar beet and beef sectors, but this improve-
ment should not bring any enthusiasm concern-
ing the perspectives of these sectors as compet-
itiveness and actual income situation remain low.
Nevertheless, accession is not as attractive for
Slovenian farm producers as one would expect
– the case can be even opposite unless produc-
ers receive full direct payments. Even under the
optimistic scenario, total agricultural income will
increase only slightly, with significant worsen-
ing of income situation in some sectors (pork and
poultry).

The model results reveal the inappropriate-
ness of the horizontal approach for all candidate
countries. Without the differentiation among the
candidates, enlargement cannot be economical-
ly and socially impartial. The culmination of
accession negotiations is expected to take place
at the end of year 2002. The Slovenian repre-
sentatives expect from the EU to apply fully the
principle of differentiation as a condition for
efficient integration of all ten candidate coun-
tries, the argument that might be supported with
the results from the paper.

During the pre-accession period, all the ef-
forts have to be made to strengthen the arguments
for realisation of direct payments. Especially
important is also the institutional development
with establishment of paying agency and rees-
tablishment of comparable mechanisms proposed

by the agricultural policy reform. Some other
steps of adjustment also need to be considered.
Candidate countries should not neglect structur-
al and environmental policies on the account of
economically and politically questionable direct
payments (Buckwell et al. 1997, Kola 1998,
Rabinowicz 1999).

Although direct payments have political and
economical relevance, in the long run improve-
ment of competitiveness is essential for Slove-
nian agriculture and down-stream industry. This
can be achieved efficiently also by measures such
as faster trade liberalisation, support for factor
mobility, more targeted budgetary policy in terms
of externalities and above all, with a clear de-
scription of the actual and projected situation for
domestic producers. Also dynamic technical and
structural development could and should play an
important role in the near future and have to be
supported by all means at disposal of agricultur-
al policy. Nevertheless, individual producer with
more entrepreneur skills will play the major role
in time to come along with decreasing rate of
policy influence. However, due to generally un-
favourable socio-economic characteristics in the
sector, dynamics of necessary changes in Slove-
nia is expected to be very low.
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