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1. Introduction

The process of transition has attracted the attertf policy makers, experts and the
general public both in the EU and the CEEC coustiespite the political desire to
expand EU membership eastward, the harmonizati@eaiomic activity and policy
between the would-be members and the EU counsiesnsidered to be a difficult
problem. Agriculture is one of the most controvalrsectors.

The further expansion of the EU would be a mixegssing both for the EU and the
CEEC countries. From the EU perspective, the fipcablems of incorporating the
CEECs fully into the CAP in its current form, evefith the 1992 reforms, are so
enormous as to be virtually unthinkable. The digtarof trade has the potential to
pose a major problem for those CEECs that wishdoolme EU members; EU
markets remain highly distorted by the CAP and nmeembers are unlikely to

receive full EU price or income support. Highlyged imports from within the EU

will displace lower-cost imports from other CEEQsdahe rest of the world, and
could even create a social problem.

Measuring the effects of the accession is a tagkiofary importance for the EU and
the CEECs. One powerful approach is sector modethat provides analyses of the
behaviour of the sector. The development of appatgrsector models requires a
thorough knowledge and understanding of the problemuses envisaged for the
model and the factors (e.g. technical, biologigalyernment and economic forces)
that can provide policy-makers with a clearer visad the economic environment in
which they operate.

Successful sector modelling involves the considanadf a country's specifities. In
evaluating the response of Bulgarian agriculturditi@rent scenarios applied in the
accession process researchers and policy-makeestbasake into consideration the
existing structure of the sector in Bulgaria.

Bulgarian transition has been marked by a numbestaicks, creating major
macroeconomic instability. The delay in land refoomombined with the agricultural
policies implemented that squeezed agriculture &etwhigh input and low output
prices, and the underdeveloped land market, impeabedformation of market-
oriented production structures. The process ofceddiand reform, which is still
continuing, created a great number of new landosvriEnis combined with income
and employment problems formed a fragmented systieagricultural production,
dominated by small-scale farms. The result of tlteseelopments is the presence of
widespread small-scale subsistence farming.

This small-scale farming is carried out alongsidegé productive units, i.e. co-
operatives, private farming companies cultivatingnted land, and informal
associations and partnerships. As a result Bulgaagriculture is currently



characterised by a dualistic structure comprising tmarket-oriented sector of
commercial farms on one hand and small-scale gebsis farming on the other.

Subsistence farming is a phenomenon that canneittbibuted just to agricultural
development but to the overall economic developm@ng particular country.
Therefore any attempt to provide insights into pieblem has to take its complex
nature into account. The nature of subsistenceifgannot be understood unless
the links of agriculture with the other branchesh&f economy are studied. However,
the latter requires significant efforts and a ratidetailed data set, which
unfortunately is difficult to obtain in most couies, and particularly in Bulgaria.

Subsistence farmers are prone to maximize utilipcfions that reflect both
economic and non-economic factors and are subgedioth economic and non-
economic constraints. Subsistence farming usesires® which otherwise could be
used elsewhere in market-oriented farming and atbetors and may induce a loss
of production efficiency. The small-scale farmers aot susceptible to react to the
policies implemented in a "rational way". When thdgyminate production of some
products, predictions based on “normal” economidet®tend to be unreliable.

The reactions of the small farm sector to markghals are probably weak and a
market-oriented agricultural policy may not haveulstantial influence on it. This is

one of the reasons for some of the perverse angrisiag results which some

agricultural policies have produced in Bulgariaidgrecent years.

Hence, the prevalence of subsistence farming isappmproblem in obtaining a
predictable and more stable agricultural situation in perceiving the aggregate
effects of the different agricultural policies. $huncertainty about the future
developments of the subsistence-farming sectorteseproblems for Bulgarian
agricultural development, and also impedes efftantgards EU accession. Thus the
explanation for, and analysis of, this phenomeroitally important for policy-
making strategies, which will lead to adjustmemtsthe agricultural and rural
economy and a successful accession to the EU.

The widespread impression that expansion of s#gistfarming is only associated
with the general fall in household incomes and @ymplent opportunities outside
agriculture and the belief that the problem wikappear when the overall income
and employment situation improves, should be goest and, if possible, tested
empirically. A crucial factor, confirmed by staitsll data for the pre-transition
period, is that subsistence farming has traditigr@cupied a strong position in the
production and consumption of some main agricultpraducts (pork, vegetables,
potatoes). Some none-price policies such as ldndmeand the promotion of market
information and infrastructure should also havestamitial impact on the future
developments and transformations within agricultuneluding subsistence in the
small farm sector.



Identification of the paths of development that sstence farming in Bulgaria is
likely to follow is important not only in view ohe effects on aggregate agricultural
output, but also for the capability of Bulgariarriaglture to meet the requirements
for full membership of the EU. Subsistence farmafga considerable magnitude is
modifying and shaping the effects of agriculturaligy and it is important to
understand how subsistence farming itself and tidemrural economy will be
affected by the introduction of CAP-like policiesdathe other instruments for rural
development in the EU. The possible losses ofieffity associated with subsistence
farming on the one hand and the alleviation of meand employment problems on
the other can only be measured and compared if napr@hensive explanatory
framework is constructed for subsistence farmirigeréfore an in-depth analysis of
the factors influencing the small farm sector aunsta@ning its existence in Bulgaria
IS required.

Problems concerning the dualistic structure of Bubn agriculture have not been
recognized and discussed in the Bulgarian postireftiterature until recently.
Mishev (1997) suggests that subsistence farmingreguire policy measures, other
than those applicable for commercial farming. H@kvwoncentrates on the financial
security of agriculture and he concludes that tifesistence sector is to be regarded
as an income-supporting type of activity, lackindfisient resources for financing
even the cash-flows and therefore not susceptiblerther growth.

The AECD (Agency for Economic Coordination and Depenent, Sofia) 1997
annual report investigates the above-mentioned Igmomainly on the basis of
household budget data. Subsistence is explainethdyfall in real incomes, but
neither the methodology nor the indicators with eihithese conclusions were
reached are presented.

Another approach can be found in Todorov (1998) whsesses the non-marketed
sector using the social accounting matrices apprd#cs is an alternative approach
for obtaining an overview of the problem. Howevtris type of assessment of
subsistence is lacking in confidence. The macrovve® agriculture incorporates
some additional elements into the subsistence isexttoh as the effects of the black
economy, and therefore overestimates its importaAsea result the information
obtained by this method may be used only for ithtsdn, but not for analysis.
Subsistence farming, not surprisingly, seems tauriélh when markets are
incomplete and imperfect and market transactioms anly weakly supported by
legal conventions. Some preliminary quantitativeutes relating to the influence of
the subsistence sector on the whole of agricukimeeimplicitly included in Mishev
et al. (1996). They estimate two sets of elastisibased on produced and marketed
guantities respectively. The significant variatitietween these two types of
elasticities demonstrates the effects which areuditb about by subsistence
agriculture. However, no attempt has been madeasddf obtain a quantitative
estimation of the factors underlying these results

In the light of the future accession of Bulgarighe EU, the latter invokes a number
of questions. How will this small-scale agricultube affected by the accession



process and how may it modify the impacts of thiscpss? Could it minimize the
positive effects of accession on agricultural piaun, or even hinder it?

2.  Mode description

The model used is based on Liapis (1998) singlenttpwersion of the ESIM
(European Simulation Model), with some amendments.

This is a multi-product, small-country partial dduium model. The amendments
were made to the model in order to create a pdisgilior the simulation of

developments in subsistence farming and measureaietite potential impact of
subsistence farming on agricultural developmenthiwithe framework of the initial

model.

The model is constructed on the basis of the assomghat agricultural policies
result in a change in the prices of agriculturalducts. Therefore domestic prices are
the tool-kit that transforms the policies adoptetbicorresponding production and
consumption responses. As well as the set of prihese are production and
consumption series, and additional variables thgiress the way that prices
influence response components.

2.1. Structure of the model

The basic products included in the model are whieatley, maize, sunflowers,
potatoes, wine grapes, milk, beef and veal, podyltpy, and eggs. In order to
simulate the specific dualistic structure of Bulgaragriculture during transition the
products for which there is a considerable sharsubkistence production are split
into two components - commercial and subsistenead these components are
presented in the model as separate products. Teet eff subsistence farming is
considered for the following products: maize, po¢st wine grapes, beef and veal,
pork, poultry and eggs. The allocation of the tgedduction between commercial
and subsistence products is on the basis of dataufput marketed for each product.
Subsequently, in terms of the current model "stdsce" has to be considered as
non-marketed production, left for self-consumptiofihe distinction between
subsistence and commercial products is made upisnbtisis, i.e. whether the
product is marketed, and therefore does not cawgispecific production units. The
products with a relatively negligible small shaes$ than 10%) of the non-marketed
production in the total quantity produced are raisidered separately as subsistence
products. For this reason the number of commepriadiucts is larger than that of
those considered to be subsistence products.

On this basis the products included in the modellz®aaggregated in the following
groups:

= commercial crop products - wheat, barley, maizeotdtoes



»  subsistence crop products - maize and potatoes

= industrial crops - sunflowers

= commercial livestock products - milk, beef and ygalrk, poultry and eggs
=  subsistence livestock products - milk, beef and,yeak, poultry and eggs

The main variables used in the model are present€dble 8.1.

Table 8.1 Main variables used in the model

Endogenous Exogenous variables
variables

area for each General

crop GDP and GDP growth
production incomes and income change,

yields (crops) population and population change
rates of feed use total area (crops)

(livestock domestic prices

food demand tariff

feed demand elasticities and other response

(crops) coefficients
exports and crush rates and rates for industrial
imports use and/or stocks
consumer preferences and other
shifters

small producers’ share

shifters, transforming subsistence
to commercial prod.

Policy parameters

production quotas

set aside rate

compensation payments

Although the model is a partial equilibrium modsbme macro-economic variables
are included as exogenous variables and their itmpadhe agricultural sector is
taken into account. Such exogenous variables ustgtimodel are GDP growth, the
rate of income growth, changes in population, cleang the real exchange rate, and
inflation. They are used in the analysis of theiadtural developments under
different scenarios. Income growth is specifiedaaseparate variable due to the
structural imbalance in the GDP structure in theebgear, resulting from the
dramatic transition process undergone and partigufeom the macro-economic
shocks which occurred at the end of 1996 and beginof 1997. It is assumed that
GDP will re-establish its previous structure, whioiplies a greater income growth
in the first years of the period under simulatidie preliminary data for 1998
confirm this suggestion.



Other exogenous variables are the various shifteckjded in the model. They can
be used to model various technical shifts, tramséti breaks or consumer preference
changes. Their mechanism is similar to those ofeflasticities. These shifters are
used in order to achieve a more correct simulaifahe pre-accession development.
Other exogenous variables used in the model asetbloaracterising the CAP. They
may be used not only where accession is concelmedylso to simulate the impact
of different elements of CAP-like policy on Bulgami agriculture. There are switches
determining whether and, if so, which CAP-like mshents are to be implemented
for a given product. Subsequently the effect of thadicies on production is
measured on one side by the price impacts, anti@wther by the other non-price
measures (quotas, set-aside). These policy paremate used to simulate the
application of such policies to Bulgarian agrictdtuThe small producer's share is a
parameter that can be included in this group inaénas it influences the mechanism
of applying quotas and set-aside.

Since the model is designed to analyse the impiattteopolicy changes on supply
and demand in a small country case, the priced msp constitute exogenous
variables. They play an important role in assess$imgimpact of different policy
scenarios. The parameter "tariff" is included sm&form world prices into domestic
ones in an appropriate way, according to the pdicadopted. It expresses the
relative difference between the world and domeptice in the absence of any
government interventions or liberal foreign tradegime and should not be
understood according to its literal meaning. Tleistrve difference is a result of the
price transmission mechanism between the worlddamdestic market and is added
or subtracted from the world price, according teetiler the product is importable or
exportable.

Notionally, the variables that transfer the impadt prices on production and
consumption can be split into two groups.

The first group consists of variables such as ieliss matrices and/or the response
coefficients involved. Crop products are includddotigh an area/price cross
elasticity matrix and vyield elasticities, and tlwgat effect of price movements on
production accrues from the combined effects oh amed yield responses is equal to
the total effect of price movements on productiamestock production is modelled
with the use of production elasticities. In additithe cross-elasticity matrix for
fodder crops is used in calculating the feed ratfesr all agricultural products,
consumption is estimated via income-demand respelasticities. The elasticities
are exogenous and constant for the period of aisalys

The second group of variables consists of feedosatthese are endogenous
variables, which are used for linking the crop dindstock sectors. Feed ratios
weight the influence of crop price changes on liwels production and unlike the

elasticities, they are not constant. The variatiofeed ratios is determined via cross
elasticities for fodder crops.



The organisation of the model is represented sctieafis in Figure 8.1.

Figure 8.1 Model structure
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The main assumptions used for the constructioheftodel are the following:

1. Exogeneity of prices: world prices cannot béuericed by domestic policies, due
to the fact that Bulgaria is a small country; tifiees of agricultural policies are
transformed into domestic prices, which are thelltesf these policies and are
exogenous to the model.

2. Partial equilibrium: markets are at equilibriumthe base and the following
periods; other commodity markets outside the aljtical sector are also at
equilibrium, and changes in these markets havingdirect influence on
agricultural markets. The latter effects are brdwgbout by the macroeconomic
variables. Therefore, the developments of the ogleetors of the economy are
implicitly included.

3. Market behaviour is determined only by the reat nominal, changes in the
values of the variables concerned.

4. Every individual product market is cleared thgbuhe foreign trade.
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5. The total crop area is constant and price mowésnand other variables affect
only the distribution of this area between theatd#ht crops

6. Price and income elasticities of supply and dedreae constant.
7. The transformation of subsistence into commerf@aming depends on the

average per capita income, which is supposed toambeindicator for job
opportunities and the overall economic development.

o

Technological progress is a spill-over from ralleeconomic development, and
is therefore dependent upon GDP growth.

9. Liberal exports and imports: if no specific agttural policies are assumed, the
price of each product equals the world price, ade with the relative discrepancy
assumed as due to the price transmission.

2.2. Treatment of subsistence farming in the model

Insofar as the problem of the specific dualistimaiure of Bulgaria agriculture is
crucial to the present analysis, the place of stdasce farming within it is of major
importance and thus requires more detailed exptamathe initial model has been
revised and amended in order to allow analysis medsurement of the potential
impact of subsistence farming on overall agric@tuks mentioned, the products are
split into two components - subsistence and mabketaand consequently these two
components are included separately in the modealh ed them retaining the
characteristics of the original products. They ssparate balances, as the balance-
sheet for the subsistence component is built on likeis of the following
suppositions: that stock at the beginning is eqoaero and no changes in it are
assumed, and that there is no export and impertsiubsistence production is equal
to consumption. The rationale is the fact thatp@isted out above, the model treats
the non-marketed part of the total production cEeain commodity as subsistence.
Therefore imports and exports are not possiblehim tase of the subsistence
component and logically the "production” definedsaf-consumption has to equal
consumption, regardless of the very moment at wthidhconsumption takes place.
The consumption part of the subsistence componanhat be related to some
demand function in the same way as the correspgngert of a commercial
component of the same product.

In addition, subsistence production is assumedetoather price-inelastic compared
to market production, thus different elasticitieatrites are constructed for market
and subsistence products. The sets of elasti@te®stimated from panel data, and
consequently the estimated values are improved adgsted using expert

estimation. Insofar as the subsistence part cabeodefined either as a pure
“production”, or as a pure "consumption”, but ttabe regarded as a mixture of the
above, the elasticities’ sets are different frorasth of the commercial part of the
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model. For some products which are more "subsistericasmuch as their

production is predominantly influenced by the pwgoof consumption,

corresponding elasticities are substantially lowlesn those of the commercial
products, while for the other products, where tremreasons for the existence of
this subsistence sub-sector are the unfavourableromeonomic and market
conditions, the behaviour of subsistence componentsamilar to those of their

market counterparts; this includes the magnitudihefelasticities. Therefore due to
the substantial gap between the magnitudes ofdhees of the estimated elasticities,
the subsistence sub-sector itself has an intrithgidaalistic nature.

Given the logic of the representation of subsistefarming, it follows that it must
constitute a comprehensive production system, ainol that of commercial farming
though without direct interactions between the tBased on the viewpoint that
subsistence farming is mainly determined by restiigob opportunities and the
substantial drop in incomes during transition (Keset al., 1995; Kostov, 1996;
Mishev et al., 1998) the likely behaviour of thésistence sector has been predicted
and incorporated into the amended model. In viewhef crucial importance of
income, it is expected that a movement will takacpl from subsistence to market
production along with increases in income (as wadl the associated job
opportunities). The latter and the link of incom®wth with GDP dynamics are
factors which combine to produce a result in acance with that of Pingali (1997).
This movement from subsistence to commercial atjuriis captured with the use
of income-related shifters which measure the respar subsistence and marketable
products to improvements of the income situatidmese shifters assess the response
of the subsistence sub-sector to the improvementhie economic situation and
especially to increased job opportunities, assediatith the average per capita
income.

A crucial point in the preliminary analysis of thenstruction of the shifters is the
guestion of whether, when subsistence farming lsefgirdecline due to the increase
in opportunities outside agriculture, its meangfduction will be transferred into
the commercial sector or just simply abandoned. [@tter is unlikely in the case of
Bulgaria due to several reasons. Firstly, during tjreater part of transition
Bulgarian agriculture faced depressed domestiepriexport bans and restrictions,
and had lost the traditional COMECON markets, patérly that of Russia. As a
result, agricultural production was far from prabte and correspondingly a
substantial part of the agricultural land (abou¥ih 1997) was abandoned. After
the beginning of foreign trade liberalisation, theces of the main agricultural
products rose and given the increased profitalolitiarming, there are clear signs of
interest among commercial circles for investmentagriculture. In the light of
Government measures towards full liberalisatiois iib be expected that any means
of production available will be employed, inasmwh they are likely to generate
profits. In the case of some products for whichtthesfer of areas of land could be
impeded, for example, because they are to be cenesidor large-scale production,
the land currently abandoned could be utilisedftseb the impossibility of such a
transfer. The latter raises the question of whetiercurrent area of land used in the
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model is not too small. Fortunately, potatoes heednly example of such a product
included in the model; they are likely to be aféetby the process of cultivation of
the abandoned areas and in their case the trarsiormfrom subsistence to
commercial may be delayed due to such considesti®@earing in mind that

potatoes are included in the model mainly becauleheir importance for

subsistence farming, not for overall agriculturbe teffects of the potential
discrepancy for this single product on the reswiis total agriculture will be

negligible.

The logic behind the construction of these shifterbased on some analysis of the
transformation of subsistence into commercial adfice (Gudeman, 1978; Pingali,
1997), and on the consideration of how to avek (i3oss, 1996), and reflects the
need for a new view of the subsistence phenomefannfer, 1997; McCalla,
1997). However, the theory provides little basis $election of the values of these
shifters. They have been formulated and selectetti@ibasis of some empirical and
theoretical consideration after a number of compstmulations and some final
expert estimation. The empirical considerationduitbe the current and historical
data (including unofficial sources) about the inedevel and the state of subsistence
in Greece, which has been considered as a courthy similar conditions and
characteristics of agricultural production, andadabncerning income levels in the
more developed European countries like France ardhény. The income gap has
been applied to the structure of small-scale aljucel in Bulgaria, which is
considered to represent subsistence production.pbisible scenarios for closing
this income gap, corresponding to the disappearahcibsistence farming, have
been simulated to obtain the psychological thresleblwage levels for the making
of a decision between subsistence and commersialefined in Lancaster (1966, p.
146).

The theoretical considerations include the fact tha constan- elasticity functional
form of the model is extremely restrictive, and tine case of scenarios of
considerable income growth it may give a poor repnéation of the likely
developments in the agricultural sector. In theeaafsagricultural production, due to
its relatively low price elasticity the deviationsll be smaller and can be overcome
with appropriate assumptions. The demand parteoftbdel, however, needs serious
reconsideration.

In fact, the simulated transformation from subsiseeinto commercial works as a
continuous shifter that changes the base valudiseirproduction and consumption
parts of the commercial farming to which the cons&lasticities are applied. The
latter is equivalent to changing the elasticitiegdile keeping the base values
unchanged; a similar process takes place in thesigehce part of the model.
Consequently, regardless of the constant elastfoityn, the model will produce
results comparable with those of a flexible elatstimodel. It is thus possible, with
appropriate adjustment of the shifters that sineuthe transformation of subsistence
into commercial, to meet the requirement of addjtiv-ollowing the basic scheme
introduced by Frisch (1959) and approximating tledative change of Frisch's
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parameter (also named " the flexibility of the maady utility to expenditure” or " the
flexibility of the marginal utility to money") throgh a function of the income change
index, as suggested by Sato (1972), the prelimimalyes of the shifter mentioned
were re-estimated to constitute an additive densgstem of flexible elasticities.

2.3. Functional description of the model

A main requirement of the model is a product batant the base year for any

product included. Different types of uses i.e. f@mhsumption, feed use by type of
animal production (if applicable) and industriakusre considered separately in the
product balance. It is assumed that the system egjuilibrium in the base year and

will reach equilibrium in any consecutive year.

Domestic price is exogenous in the model. Nevesd®lin the case of liberal
external trade, the world-domestic price transrarsgiannot be expected to be one-
to-one. The price transmission mechanism in thg&e da represented by a specific
variable, named "tariff", which provides the relatidifference between domestic
and world prices. The general form of this mechargan be represented as follows:

P=TLCWP (1)

where P is a vector of domestic prices for products ineltidn the modelwp is a
vector representing the world price by producdtss a diagonal "tariff" matrix with
values on the diagonal equal to the relative dsamey between the world and
domestic prices (1ltrelative tariff, according toetfioreign trade parity of the
product).

The T matrix can alternate the way the relative tardfe applied to its diagonal
elements from year to year, according to whethemitoduct related to this element
IS on net exports (then the relative tariff will d@btracted) or on net imports (the net
tariff will be added).

The functional organisation of the model can beardgd as an assembly of three
main parts: production, consumption and the resthef balance sheet elements
(stock, foreign trade). The production and consumnpsystems for commercial and

subsistence products are separated, and the profceassformation of subsistence
into commercial farming is simulated via direct gwiotion and indirect consumption

transfers. Subsistence products do not have stouksrts and exports. The reason
for this is the definition of subsistence usedhia model. Non-marketed production
can be neither exported, nor imported, while theetof exact consumption and the
form under which the subsistence products will bestmed cannot be determined
and is beyond the scope of the present study. Babsistence production and
consumption are equal and stocks may be disregarded

Production.
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The production system is organised in different svdgr crops and livestock
products. In the case of crop production sepamtsideration is given to the effect
of prices and other variables on area allocatiod wield, then these effects are
combined to obtain the total production respons¢hé case of livestock production,
this response is direct.

Crop production can be divided into commercial gntsistence. Their functional
forms are similar, but these systems are relatiaeypnomous - inasmuch as there
are no cross price effects between commercial absistence crop products, they do
not interact directly.

Commercial crops

The area under commercial crops is a function efrélative price changes and the
CAP policy measures of set-aside and compensatipments.

The price changes and macroeconomic effects canfressed by:
Li=Liy diag(Lt_l)E[s] DAP)"' LT (2)

where L, is the vector representing the area under thesoropsidered in period,
in the absence of set-aside policies and compemsptiymentse] is the area-price
elasticity matrix, AP is the vector with the indices of real prices ajes for the

products included,LT is the vector of land transformed from subsistetae
commercial use, and the symhing() denotes diagonalisation of a vector.

The base area is obtained by adding the impadteotompensation payments and
the difference between the compensation paymemtseieals and oilseeds to the
pure price effect. It can be represented as fotlows

BA =CP[L (3)

where BA is a vector of the base area for the crops, fachvthe set-aside policies
are to be implemented (i.e. potatoes and grapesaareonsidered)cpP is a diagonal
matrix, which in the case of no set-aside is amtile matrix, and in the case of set-

aside, has elements equal to 1|&F*°*, where sis the relative share of the

difference in the compensation payment for the pcodand the compensation
payment for the competitive set-aside productséeills, if the analysed product is a
cereal, or vice versa) in the price of the producper cent); and e is the elasticity of
substitution for this product. The elements of egtrix are equal to 1 whediis less
thanl, i.e. when the relative difference is lessth%. These coefficients model the
effect of the compensation payments on the intetistibution of land between the
crops to which they are applied.
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The total effect of all variables and policies dre tarea under different crops
comprises the harvested area, which is a resutieofimplementation of the whole
system of variables.

HA=[©]0BAB - SA (4)

where HA is the vector of the area under different cropsg is the vector of the
base area allocateda is the vector with set-asidf®)] is a diagonal matrix with the

shares of the products in the total base area.
Therefore, to summarise:

For the products to which the set-aside policiesliaely to be applied in the case of
accession (cereals, oilseeds) the harvested area is

HA=[e]0cPOL,., +diag(L,, )e]0AP)+[e]oCPOLT (5)
while for the crops for which set-aside policies aot applicable

HA=L, =(L,, +diag(L,_,)de]0AP)+ LT (6)
Yields are assumed to be dependent upon the raabehn the price of the product.
The latter can be viewed as an indicator of thenéas’ gross margin, representing an
incentive to modernise production. GDP growth is iempetus for increasing
investment and introducing new technologies andherefore included in the
determination of the yields.

The general form of the yield equations can bet@amias follows:

Y1, =iy + diag(¥ ;) (4] 08P+ 4] 0AG +TR) 7)

where V1, is the vector representing yields by product imiquet, [1] is the the

yield/price elasticity matrix (the model uses oolyn price elasticities and therefore
this matrix is a diagonal onel]is the diagonal matrix of coefficients, represegtin

GDP growth spill-over effects on the yieldsG is the real GDP growthir is the
diagonal matrix with the yield trend (in case oftrendTR=1).

The total production for any product is estimatgdniultiplying the harvested area
by yield.

Subsistence crops

The production system for subsistence crops is nnciple the same as for
commercial ones, but compensation payments anasgi-are not applicable to the
subsistence sector. Additionally, the transformmatad land from subsistence into
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commercial production is included. Therefore theagal equation for the area under
subsistence crop is expressed as:

LS, = LS, +diag(LS,_,)es| 0aP+[y] Cdiag(AY ) OLS, (8)

where LS is the vector representing land used for subgist@noduction by product,
[ss] is the areal/price elasticity matrix for subsistemeoducts,[y] is the diagonal

matrix with income shifters showing transformatioinland used by products from
subsistence to commercial use with income increasas the index of the real
change in income.

The area-price elasticities for subsistence producire much lower that the area-
price elasticities for commercial production. Thed transformed from subsistence
to commercial use in the last equation is inclugtethe equations for the land area
under commercial products, that is:

LT =[y]Odiag(aY)OLS,, 9)
The area-price elasticities for both commercial asubsistence products are
homogeneous of degree zero and consequently @ideatea, which is the sum of the
areas under the different crops, is constant.

There is no difference in the functional form oé thield equations for commercial
and subsistence products, but the elasticitiessfitasistence production are lower

than for commercial production.

Commercial livestock products

The general form of the production equations feediock products is different from
those for crops. It is organised on the basis oftant production price elasticities.
For commercial livestock products, production itsed@ined as follows:

Q =(1 +AFC +[v]Cdiag(AG)) Q. +diag(Q-, ) AN + PT (10)

where Q, is the production vector of the livestock produrtsperiod t, | is the
identity matrix, [ is the production-price elasticity matrix for comraial livestock
products,[v] is the matrix (diagonal) with the spillover effectf GDP growth on the

production of livestock productgyn is the vector with indices of real changes in
prices of livestock productgy~C is the matrix with the relative change in feedtcos
for livestock products,PT is the vector with production transformed from
subsistence to commercial use; other abbreviatisad are as above.

Subsistence livestock products
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For subsistence livestock production, the assumgtielated to the policy measures
are the same as for crops. Therefore the generaldbthe equations for subsistence
livestock production is:

QS =(I +AFC +[¢g]Odiag(AY)) 0QS,_, +diag(QS,_, ) Os|0aN (11)

where Qs is the vector representing subsistence produdtioproduct,[Os] is the
production price elasticity matrix for subsistengeducts, [¢] is a matrix with

income shifters showing transformation of productidrom subsistence to
commercial use by product, with income increase.

As above the production transformed from subsigtémio commercial use is:
PT =[¢] Odiag(aY) QS (12)
Feed ratios

The feed ratios provide the link between crop awestock products in the model.
They help determine the livestock production. Theug of the feed cost for a given
livestock commaodity is a product of the prices i products and the feed ratios.
Hence feed ratios participate as a parameter estibck production. On the other
hand, they define the feed use of the crops, gikienivestock production. Due to
their important role in the model, they are allowtd be flexible and change
according to the relative prices of the feed crdje feed ratios for a given livestock
product in a period t can be expressed as:

FR, =(I +TR)CFR, ., +diag(FR . )C[x ]caP (13)

where FR, is the vector of the feed ratios for livestockguoti in periodt, [x] is

the matrix of coefficients of substitution betwetre feed crops with regard to
livestock producti. There are separate matrices of coefficients bgtswtion with
regard to every livestock product.

Consumption

The general equations for consumption have two $adepending on the type of the
product, commercial or subsistence. Consumptionreviscemmercial products are
concerned is a sum of the different types of conion: food, feed, and industrial.
For some products, not all types of consumptioniackided (i.e. in the case of
livestock products feed consumption is not inclyded

Food consumption for commercial products incorpesaboth direct and indirect

consumption. For example, food consumption for wivedudes consumption in the
form of bread, flour, pasta etc. The model doesdmitnguish between the different
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food uses of a given product. Food consumptionlmpresented in the following
way:

C, =(1 +[r]) DAY + ] Odiag(aPOP) + ] 0APR) OC, (14)

AP O :

0 An}’ [¢] is the
matrix of food consumption-price elasticitly] is the diagonal matrix with income
elasticities, [¢] is the diagonal matrix with the relative sharestled commercial
products in the totalpAPOP is the index of population change.

where C, is the vector of food consumption in periodAP,R{

In the case of commercial crop products, feed ampsion is estimated by adding
feed used in the production of livestock products.

FU = FRLQ (15)

where FU is the vector of the feed use of the feed crags,is the feed ratios
matrix, Q is the production vector of livestock products.

Industrial use is usually maintained as a sharheftotal consumption, determined
from historical data. For some other crops it igeateent on production, via
technical ratios (such as the crush rates for @ilsg On the other hand, in the case
of the oilseeds the model distinguishes induspiatiuction. The latter has the same
characteristics as the non-industrial part of trapct, but set-aside does not affect
it. This is achieved by setting industrial use ¢odgual to:

IN=(C+FU)Dk( +CROR-RI)+RI (16)

1-k)

where IN is the vector of industrial consumptiokjs the predetermined share of
industrial use in total consumptiogR is the matrix of production linked technical
ratios, R is the vector of production of both commercial pgoand livestock
products,RI is the vector of the production, designed for stdal use.

The equations for the consumption of subsistencedymts, according to the
definition of subsistence in the model are:

CS=RS (17)

where CS is the consumption vector of subsistence progdwRssis the vector of
subsistence production.

One can note that here, unlike in the case of mtimly where the land area (or the
production) is directly transformed from subsiseento commercial use, the
transformation of subsistence consumption into cencral is more subtle. Since
subsistence consumption is not divided into difiéi@mponents, it is not clear how
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the transformation can take pla€eurthermore, the conditions and motivations in the
subsistence and commercial sectors are very diffeggarticularly in relation to
consumption. Therefore the best way to model thestormation under question is
to expose the production transformed from subsisteio commercial to market
conditions.

In the case of food consumption, what is in facarisferred” is a given number of
"population” for each product, according to the ayics of subsistence farming.
The transition from subsistence to commercial driveopulation out of the
subsistence sector into the market. This procesalig-faceted and the model builds
separate markets for every product, with differgmipulations” in each market.
Therefore the transformed food consumption is etpal

CT = [wt ] Ddiag(APOR )DCH _[wt—1] Ddiag(APOPt—l)DCt—z (18)
and is implicitly included in the model.

Feed use and industrial consumption are influenbgdthe transformation of
production, intrinsically comprising both transfedh and non-transformed

consumption and thus closing the transformatiorecyc

Socks, imports and exports

Stocks are determined externally. They can be uhited as a share of the total
production, to be set to zero, or included as $igeealues in order to model, for
example, the preparation for the implementationindérvention measures. Since
initial stocks are equal to the final stocks frdm previous year there is only a need
to adjust the final stock.

Exports and imports are used to clear the markbe fet trade ( the sum of
production + initial stocks —consumption - finabaks) results in exports, if positive,
and otherwise in imports. Technically this is agbig by establishing that:

E = MAX(0,NT);
| =MAX(0~NT), (19)

whereE and| are exports and imports respectively antds net trade.

Normally GDP is used as an approximation of theime level in a country, but in
the case of Bulgaria it could not be assumed tHalP @rowth is equal to income
growth. For the period 1994-7, the annual averab® @rowth was —3 %, with an
average income growth of -5 %. As a result of tthe, share of labour in GDP
during the period declined from 45 % in 1994 t0%2n 1997. The 1998 data show
some increase in the share of labour in GDP, asased GDP increase (3.5 %). The
increase in income in 1998 was nearly 38%. Thusavmot expect that in the future
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the share of income in GDP will remain constant #rel growth rate in GDP and

income be equal. Another argument in support of ¢bincerns structural change,
particularly the increase in the share of the pevsector which will impact on the

share of labour (salaries in the private sector lagher than average for the
economy). For this reason, the income growth ratesed separately from GDP
growth in the model, as the assumptions about ikcgrowth are made on the basis
of GDP growth projections and the change in thedalzontribution to GDP.

2.4. Technical notes on the adjustment of the shiffrom subsistence to
commercial farming

Although the elasticities in the model are constdoe to the transformation from
subsistence to commercial farming the results obthiare as those from a model
with variable elasticities. Hence an attempt cambele to adjust the model in such a
way that the final results are similar to thoseraicg from a flexible elasticity
demand system. The supply system is not a probezause of the low elasticity of
agricultural production which, in contrast to mdlexible functional forms, does not
allow the projections to differ substantially iretehort and medium term.

The key problem in adjusting the model is the modtion of its demand part. The
transformation of the existing constant elasticigmand system into a flexible one,
however, comes at a price. In order to calculageflxible elasticities, additional

assumptions are needed, and the most appropratetfre computational point of

view is to assume additive demand utility function.

The theoretical background of this adjustment seblaon the suggestions of Frisch
(1959), as well as those of Greedy and Dixon (198bich et al. (1977), and Tolley
and Giessman (1963).

For any additive demand utility function the follmg holds true:

& =—Ei[ai —%) (20)
e, =-E.a, (1+ %} (21)

where g, is the price demand elasticity for the produaotgth regard to product,

E, is the income elasticitya, is the share of the product in the total expemejtu
is the flexibility of the marginal utility.

Imposing the restriction of homogeneity of degremz

2a +ta =-F (22)

izk
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and differentiating the above equations with resfew, we arrive at:

0e. 1-a.E,
% _ g (1708

w - El T ) (23)
de, a,EE
Frha @
Similarly
0€,
a—I;:—ak (26)
oe, -a.E,
P w &0
k

The objective is to obtain total consumption estedaby a model with variable

elasticities, based on directly additive utilitynfition. For this purpose, the model is
divided into two separate models: model A in whibh data are pooled altogether
for commercial and subsistence components and nmddevhich comprises both

commercial and subsistence products. The varidb&i@ties are to be applied to
model A, and the shifters from subsistence to coroiakein model M have to be

adjusted in order for the two models to achieve mamable results for total

consumption. The objective is:

ICA+ FUA+CA=ICM +FUM +CM +SC (28)

where ICA and ICM are the industrial consumption estimated by modelnd the
commercial part of modeW respectively,FUA and FUM are the feed consumption
values, according to the two modelsA and cM are food consumptionsC is
subsistence consumption (from mode).

Evidently, all variables at the right hand sidetloé above equation are dependent
upon the values of the shifters from subsistenamtomercial. By contrastA is to
be estimated using variable elasticities.

Technically the adjustment of the shifter valueketa place according to the

following steps (due to the computational burdendet® M and A use only the
basis year and one projection year for this adjastin
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1. From (20), initial elasticities and the data tbe consumption shares of the
products from the commercial part of the moste] w, are calculated.

2. We then estimatay, (the exact way in which this is done is explainetbw).

3. Using (23) and (24) the price elasticities ifodel A, using the consumption
shares from model1 ) are updated.

4. On the basis of (22) the values of the incoreecarrected.

5. Using (25), (26) and (27) the price elastisitege corrected with respect to the
income elasticities. (20) and (21) cannot be usmdtlis purpose, because the
elasticity values, estimated in the previous stapsconditional.

6. Steps 4 and 5 are repeated until convergence.

7. Based on (9) an optimisation procedure is |laadcwith respect to the shifter
(restricting the shifter values to around thoseaiatd using expert estimates (x25%
Is a working restriction).

8. Using the new shifter value, model is recalculated.

9. The values are updated for price elasticitiesmiodel A, based on the new
consumption shares in modal and equations (1) and (2).

10. Steps 8 and 9 are repeated until the discrgpaetveen modelss and M is
reduced to some predetermined threshold level (8#ta case of this application).

The above procedure has been applied for 3 %, Bd8&% income increases and
world and EU prices in the reference year. Theltedor the shifters have been
averaged.

There is a problem only in calculating in step 2. Sato (1972) has showed that

under certain conditions, which hold in the currembdel, the change in w is a
function of the real income changes. If the reljrice changes and their influence
are discarded this relationship can be approximased

|nm—:} =-Ca,(Eq —1)2)In(:—:} (29)

where | is the income, 0 stands for the base yalareg and 1 for the reference year.
In general, the influence of the relative price rapes, which is neglected in the
above, reduces the impact of the income changes. [atier could lead to
overestimated values far,. This can be partially offset by the use of thiéedent

income growth scenarios to estimate the valuesviofand, correspondingly, the
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shifters. Insofar as the value of the expressiothénbrackets on the right hand side
will decline with income increase, it suggests tinatre is a decrease in the elasticity
of w,/w, with respect to 11/I0 and that the shifter valaes likely to be variable at
different income levels. Therefore the approacts@méed is able to provide reliable
estimates for the shifter only in the short and in@derm.

3. Scenariosand Main Assumptions

The analysis considers two basic scenarios: fh#ralization, and application of
future CAP policy with 3 sets of macroeconomic aadors imposed for each of
them. The basic characteristics of the scenariosidered are summarised in Table
8.2.

The three sub-scenarios imposed for each basi@asoamly differ in respect of the
values of the exogenously imposed income growthghvis defined as follows:

" pessimistic scenario: 22% (as reported for 1988%p, 5%, 3%, 3% ... 3%;
. realistic scenario: 22% (as reported for 1998), 18%, 5%, ... 5%;
" optimistic scenario: 22% (as reported for 1998%018%, 8%, ... 8%.

Technical progress in all scenarios is incorporated yields and is assumed to
depend on overall economic growth.

The full liberalisation scenarios assume that nlicpas applied and that there is a
perfect price transmission between world and domegtices from the first
simulation year (1998) onwards. It is assumed tiattariffs remain at the level of
the base period.

In the CAP under AGENDA scenarios Bulgaria is asstirio be integrated into the
CAP and the single market for agricultural produgys2005. By then, a gradual
increase in domestic prices to the level of thelgeprices is assumed, as in 1998
full liberalisation was imposed in Bulgaria duette full liberalisation of policy
introduced in this year. By 2005 a complete aligntvad CAP policy is assumed to
have taken place. In the grain sector EU policiesaasumed to remain as in recent

Table 8.2 Main Scenario assumptions

full liberalisation CAP under the AGENDA

scenario 1 scenario 2 scenario 3  scenario 4 Joemar scenario 6
macroeco pessimistic realistic  optimistic pessimistic realistic optimistic
nomic overall overall overall overall overall overall

technical depending dependin depending depending depending depending
progres  on gon on on economic on economic on
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total area constant constant  constant constant tamins  constant
Policies  no policies no no policies gradual gradual gradual
applied, policies  applied, increase in  increase in increase in
perfect applied, perfect prices in prices in prices in
price perfect price transition transition transition
transmissio price transmissio period and period and period and
n transmissi n full full full
on implementat implementat implement
ion of the ion of the ation of the
CAP from  CAP since CAP since
2005 2005 2005
Set-aside no no no 10% foll0% for 10% for
grains grains grains
productio no no no no no no
n quotas
compensano no no compensatiocompensatio compensati
tion n payments n payments on
payments forareaas forareaas payments
in the in the for area as
agenda agenda in the
agenda
price and no no no CAP prices CAP prices CAP prices
trade administrati administrati administrat
policies ve prices ve prices ive prices
decreased decreased decreased
by: by: by:
cereals - cereals - cereals -
20% 20% 20%
beef - 30% beef-30% beef-30%
dairy dairy dairy
products - products -  products -
15%* 15%* 15%*

* The reduction in the price of dairy products irspd directly on milk

years i.e. 10% set aside for grains, compensatympnts for grains as defined in
the agenda and export subsidies for maintainindnidpeer domestic prices, although
it is not clear how the EU will behave in this redjafter AGENDA. The production
quota for milk is not actually imposed (althouglt@aling to the AGENDA it will
remain in place at least until 2006); the sameiappb the headage payments for
dairy cows and beef cattle.

Bearing in mind the tendency towards reform of @&P the two types of price
scenario contain the band of possible prices thiabeimplemented in Bulgaria. On
the other hand, higher income scenarios are neasiifle, in view of the current low
income and stable financial situation in the counirhe increase in GDP and in
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incomes is not always in parallel, at least in shert and medium term. A higher
increase in incomes in comparison to the incre&&&® is expected as a result of a
reduced burden on the budget of loss-making Staterggises which have been
privatised or liquidated; both a rapid flourishsmhall and medium enterprises and an
increase in income transfer from expatriate Bulg#sito their relatives in the
country are expected.

Since the prices play a substantial role in thee@hdte real price changes in the two
basic scenarios are shown in Figs 8.2 and 8.3.eka $rom the graphs, after the
strong initial drop in prices of milk and grainsdasubstantial increase in prices of
beef and veal, sunflowers and potatoes, a declitrergd in all prices is assumed
under the full liberalization scenarios. Under thgenda 2000 scenarios, after the
initial adjustments in prices of all products unitie year of accession, prices remain
stable.

Figure 8.2 Price changes in liberalisation scesario
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Figure 8.3 Price changes under Agenda 2000 scanario
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The results obtained from the model described alfioviee designated model M) for
total production and consumption by product, amshin Annex Figures 1 to 18.
For comparison, the model described but with zetzsistence production, i.e. with
total production considered as commercial (deseghatodel A), was run under the
same scenarios and the results are also shown mexAfigures 1 to 18. The
scenarios presented may be considered as froritiethe future development of
Bulgarian agriculture. Projections for the devel@mmof subsistence production
under the different scenarios, by product, are shiowAnnex Figures 19 to 24.

The six scenarios applied have differing impactshenmain outcome of agricultural
policy, i.e. on production; export/import and comgiion. As one can expect there
are clear differences in the results of the two e®dA and M) under the scenarios
simulating world prices and EU prices. Similarly tthifferent income scenarios have
led to considerable differences in the projectiofihe two models.

4.1. Full liberalisation (world prices) scenarios

The production of most of the products (wheat, masunflowers, pork, poultry,
eggs and potatoes) increases in the period 199K ®riew products exhibit a
decrease (barley and milk) or maintain (beef) #maeslevel of production during the
period. The increase in production is not very sigant, especially if the final

results are compared not with the base year 199BI@8with the second year,
1998/99. Production in 2011 increases in compangtimthat in 1999 by 9 % in the
case of wheat, 2 % in the case of maize, 6% ircéise of sunflowers, 15% in the
case of pork, and 8 % in that of poultry. One pussexplanation for the above
result is that the initial positive reaction of duztion to change in prices to the
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world price levels cannot overcome the influenceha more important structural
constraints on output growth.

The income increase /GDP increase has a strongieitde on agricultural

production. The more optimistic income scenariailitein a substantial increase in
agricultural production even with the same priceelgfurthermore, the production
increase is steadier over the whole period. In &ger8 wheat production in 2011
increases in comparison with that in 1999 by 18%izmby 9%, sunflowers by 15%,
pork by 21%, and poultry by 14%. In the case ofdpieis for which a negative
production development (barley, beef, milk) is oked in scenario 1, either an
increase (barley) or a decrease (to a smaller gpiteproduction is observed.

The trends in consumption revealed in the scenarescontroversial. For some
products consumption decreases or remains the daheat, barley, maize,

sunflowers, milk). In the case of some livestockdurcts (pork, poultry, eggs) and
potatoes consumption increases. As can be expéct&tenarios 2 and 3, the
negative trend in consumption of most of the praslis overcome with the increase
in income, and the trend in consumption takes amang turn, with the exception of

sunflowers and milk.

Consumption in the M models comprises two parthat through the market and
that in the self-sufficient sector. Higher incom®wth reduces the importance of
subsistence production. The consumption from thwsistence sector decreases and
the increase is in the market sector. Even thelegtahcrease of income (3 %)
reduces the importance of subsistence agricultoug, at this income level the
increased consumption through the market is notigiméo compensate the decrease
in the self-sufficient sector and for some of thiedqucts the result is a decrease in
general production which is not the case in sces&iand 3.

The combination of increased production and deegkas increased (to a lesser
extent) consumption results in greater export ostmaf the products, i.e. wheat,
maize, sunflowers, milk, pork, eggs. Only few produhave a net import position,
e.g. barley and potatoes; the markets for pouliny beef are nearly balanced. In
scenarios 2 and 3 the increase in income exergreaser impact on production than
on consumption growth. This results in the incrdasgport of wheat, maize,

sunflowers, and pork in the higher income scenaf@s some products, however,
such as poultry, potatoes and milk, higher incoma&d$ to the opposite result.
Obviously, the trade position depends on the ledfekatisfaction of consumer

demand or efficiency of exports.

A comparison of the results obtained from modelsdl M reveals considerable
differences. Due to the different price responsesubsistence and commercial
farming in higher income scenarios production aadscmption increased more in
model A than in model M (maize, milk, beef, porkoufiry, potatoes). The
conclusion is that subsistence agriculture is muubre conservative than
commercial agriculture.
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4.2. CAP under “Agenda 2000” Scenarios

Scenarios 4-6 reveal some other trends and teretentihe production of many of
the products (wheat, sunflowers, pork, potatoesemses less than in corresponding
world price scenarios. Consumption of some prod@etseat and sunflower) also
increases in EU price scenarios in comparison witild price scenarios, and the
result is a decrease in exports. Other productszénanilk) exhibit the opposite
trend — production increases more than in worlcterscenarios, consumption
decreases and as a result there is a turn towarelgpart position.

The increase of income in these scenarios leads tocrease in the consumption of
nearly all products (demand-driven increase). Asl@, however, just as in the case
of production, the increase in demand for many pectsl is smaller than the
corresponding increase in scenarios 1-3. The exee in the case of maize, milk
and beef. The structure of consumption and thegdmsim it are similar to those in
world price scenarios. The differences in productmd consumption in EU price
scenarios when compared to world price scenariosnaloresult in significant
differences in export/import position and quansitie

5. Conclusions and policy implications

Despite the almost fully liberalised price systemBulgaria since mid-1997, the
simulations showed an increase in production umdmid prices. This reflects the
existing market deficiencies and poor transmissiomg the food chain in Bulgaria.

Secondly, for some products (milk, barley, beef g@odatoes) the application of
world price scenarios decreases production. Theoredor this is inefficient

production in these sectors and domestic pricesdyr higher than world prices.

Thirdly, the high sensitivity of production to ino@ increase shows that the main
factor for increasing production is no longer caogtd by prices and trade policy
measures, but by a larger domestic market and démtpcal progress.

Fourthly, the rapid decrease in the importanceutsistence in the higher income
scenarios shows that this sector is a temporarmghenon and with the successful
ending of the transition period will lose its presemportance.

In addition, the results from the implication of BWices and Agenda 2000 are
disappointing. The production of products for whitle country has comparative
advantages (wheat, sunflowers, pork, and eggskedses as well as their export (in
the case of wheat and sunflowers). Just the ompasitthe situation with the

production of milk and beef, for which even theumat conditions in Bulgaria are

worse than those in most of the EU Member StatesinArease in their production,
and even export, is realized under these scendrsconclusion could be that the
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price structure imposed with CAP is quite at vacmrwith the structure and
efficiency of production of Bulgarian agriculture.

Finally, the increase in production of most of greducts is less under EU scenarios
than world price scenarios; the situation is thenesawith consumption. The

limitation of Agenda 2000 policy depressed produtti and increased prices
depressed consumption. The overall result is thdt @ice scenarios are less
favourable than world price scenarios.
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Annex

Figure 1. Production of wheat under different scers
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Figure 3. Production of maize under different scesa
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Figure 4. Consumption of maize under differenhscm®s
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Figure 5. Production of barley under differentren@s
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Figure 6. Consumption of barley under differergrerios
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Figure 7. Production of sunflowers under differecgnarios
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Note: a: The results for sunflower consumption ¢atk its non-sensitivity to income
growth (differences are less than 1000 T), thudlitiess presenting the results from
model A could not be picked out on the figure.
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Figure 9. Production of potatoes under differesinsrios
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Note: b: The results for potato consumption in sces 3 and 6 from model A and
scenarios 1 and 4, model A, are quite close, thedines presenting them could not
be picked out on figure
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Figure 11.

Production of beef and veal under tbffi€ scenarios
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Figure 13. Production of pork under different srers
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Figure 15.

Production of poultry meat under déf@rscenarios
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Figure 16.

Consumption of poultry meat under défe scenarios
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Figure 17. Production of milk under different sagas
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Figure 18. Consumption of milk under differentrsagos
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Figure 19. Developments of subsistence maize ptexu
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Figure 20. Developments of subsistence potatoymtam
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Note: c: The subsistence production of potatoesc@nario 3 is equal to subsistence
production in scenario 6.

Figure 21. Developments of subsistence beef ptaduc
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Figure 22. Developments of subsistence pork priooluc
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Figure 23. Developments of subsistence poultrgpecton
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Developments of subsistence milk pradaoc
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