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1 Introduction

One of the stylized facts about the nature of post-communist transition in
Central and Eastern FEurope is the concept of the U-shaped output curve. In
the early stages of reform, liberalization and macroeconomic stabilization re-
sult in an initial decrease in output and that this fall is steeper, the stronger
a country’s liberalization attempts are. However, after several years, strong
reformers show the highest rates of growth leading to a U-shaped output
curve over time (De Melo, Denizer and Gelb 1996, Fischer, Sahay and Vegh
1996, Aslund, Boone and Johnson 1996). Models, which explain this phe-
nomenon have been developed by Hernandez-Cata, 1997 and Blanchard,
1997. They describe transition as a movement from a centrally planned, in-
efficient equilibrium to a competitive and efficient one. The transformation
causes temporary rigidities, which explain the initial decrease in output,
but, eventually rigidities are overcome leading to higher subsequent growth
rates. These models suggest, that the greater the extent of liberalization,
the higher the medium run growth rates and the faster the economy removes
the old structure in favor of the new one.

However, ten years after the beginning of transition, there are still coun-
tries like Russia, the Ukraine, Bulgaria and Romania where recovery has
not yet taken place. Although these countries can not necessarily be seen
as closed economies, reform attempts apparently have not yet led to an ef-
ficient reallocation of resources. Moreover, output has declined over almost
the entire period.

A formal explanation for why these countries have stagnated below their
initial level of economic performance ten years after reforms began has not
vet been provided. This paper develops a framework, which explains this
phenomenon in the context of a neo-classical growth model. The argu-
ments of Blanchard and Hernandez-Cata are based on competitive behavior
of agents in the new market structure and focus on the rigidities on econ-
omy’s evolution towards the new equilibrium. In contrast, we study the case
where the economy has achieved a new equilibrium, but there is a noncom-
petitive and rent seeking behavior among agents. We apply this framework
to the case of Bulgaria, where we find strong evidence to support our main
assumptions.

The paper is organized in five parts. The first section gives a brief
overview of developments during the transition process in Bulgaria. In the
second part, we set up our framework and describe the assumed market
arrangements. We then apply the framework to Bulgaria and discuss the
calibration procedure and data underlying the model. The forth part ex-



plains the design of our policy experiments and discusses the results. In the
last part we conclude and derive some policy implications.

2 Historical overview

Bulgaria’s transition process started in the early nineties with the liberaliza-
tion of nearly all prices. This action was followed by a sharp decline in GDP
by roughly 25 per cent between 1989 and 1992. The following three years
were characterized by moderate growth, mainly from large export-oriented
firms and a small but growing private sector. In 1995, a sharp decline in
agricultural output again led to a contraction of GDP. With the partial re-
introduction of price setting policies by the government and two major waves
of inflation in 1994 and 1996, the economy has stagnated at a level far below
its initial level of performance. Furthermore, seven changes in government
since 1990 have created an unstable environment for economic growth. The
introduction of the currency board in 1997, which has pegged the exchange
rate to the German Deutschemark, has led to a significant stabilization.
However, fixing the exchange rate is only a short run emergency measure.
It remains to be seen whether short run stabilization will be supported by
appropriate structural changes, which is necessary for a sustainable success
of the reform (Gulde 1999).

To keep food prices at a low level the government established price ceil-
ing for most agricultural products. This policy, combined with restrictions
on exports, allowable price margins and the cost-plus pricing practices of
food processors, has neither created production incentives in agriculture nor
provided incentives for food processing enterprises to decrease costs and to
increase efficiency (Davidova 1994). Instead, this structure has tended to
establish and to conserve market distortions. As a reaction to the worsening
of economic and social conditions, most Bulgarians have started to cultivate
small plots or to rear domestic animals in an attempt to limit the perceived
social risks inherent in the transition process (European Commission 1997).

Based on the conclusions of studies focusing on the degree of competition
in the agro food chain (Ivanova et al. 1995, Swinnen 1997, Gorton et al.
1999) and on our own observations' it appears that the food processors in
the Bulgarian agro food chain have been able to establish market power over
the price for agricultural products.

!The authors conducted several case studies in the region of Plovdiv in June 1999
and interviewed coop-members, subsistence farmers, private farmers, retailers and food-
processors.



3 The model

Our model is a neo-classical growth model with microfoundations for ag-
gregate demand (see Obstfeld and Rogoff 1998 or Barro and Sala-i-Martin
1999). We describe a closed economy. There is an infinitely lived representa-
tive consumer and an infinite number of discrete time periods ¢t = 1, 2, ..., 0.
In each period t, there is an independent investor and three sectors: primary
agriculture, food and non-food manufacturing. These sectors produce re-
spectively agricultural products and subsistence food, processed food prod-
ucts and nonfood products.

In each period, the production of each output requires both labor and
capital. In addition, production of processed food requires primary agricul-
tural products as intermediate inputs. Farmers produce subsistence food,
which is sold to consumers, and raw products (agricultural goods), which
they sell to food processors, or use as intermediate input for their own pro-
duction. Agricultural farmers and nonfood firms of this economy are com-
petitive, taking the prices of their respective output and inputs as given,
and choosing nonnegative values of factor inputs to maximize profits.

In contrast to agricultural and nonfood producers, food processors are
noncompetitive. A unique contribution of this paper is to presume that they
act as oligopsonists by setting the price for intermediate agricultural goods.
However, to be able to have this market power, food processors are involved
in rent seeking activities. Following Shleifer and Vishny (1998), financing
rent seeking activities incurs costs, that are independent from the actual
level of production. In our model, these costs enter the profit function of
food processors as fixed capital costs in addition to the variable costs of
labor, capital and intermediate agricultural inputs. Food processors, then,
maximize profits by choosing their input value and set the price for agricul-
tural goods by choosing output.

The investor uses nonfood products to produce new physical capital un-
der a constant returns to scale technology. Subject to capital accumulation
constraints, the investor chooses a time path of investment to maximize
the discounted profit over an infinite horizon and passes all profits to the
representative consumer.

The representative consumer is endowed with labor (1) at each period ¢
and capital at time 0 (Kj). In each period, he/she receives income from la-
bor payments and from renting out capital. He/she allocates this income to
savings and consumption of nonfood and two types of food products, mar-
keted and subsistence food, to maximize an intertemporal utility function
subject to an intertemporal budget constraint.



3.1 Market arrangements
3.1.1 The consumer

Overall utility of the infinitely lived representative consumer is defined as
the sum of discounted utility from consumption at time ¢ (C) for all ¢

U= i (ﬁ)tu@) )

where p is the rate of consumer time preference and u(Cy) defines the utility
from consumption of C at time £. As in the standard assumptions for the
neoclassical growth model we assume that u(C') is increasing in C, concave
and satisfies Inada conditions®. The representative consumer chooses non
negative values of (%, and Kiip for all ¢ given Kp, and given sequences
{Pt, Dt 78, we - o to maximize (1) subject to the intertemporal budget con-

straint
ptCt —I— pk,tSt = wtf —I— Ttpk,th fOI‘ a]l i (2)

where p; is the price of the aggregate consumption composite, py ¢ is the
price of capital, r, is the interest rate of capital and wy is the labor wage
rate. Savings in the period ¢ (S;) define the value of capital in period ¢+ 1

(Kty1):
PS5t = Prt (K1 — (1 —6) Ky) (3)

where 6 is the depreciation rate of capital (which is assumed constant). Let
L define the Lagrangian for the consumer’s maximization problem:

t=0

+Z/\t [wL — peCy — preKigr + pre (1 + 10— 8) K
t—0

then, the Euler conditions for the consumer’s problem are
L\
Cy: <m> W' (Cy) —Mpe =0 (4)
Kiy1: =Mkt + Mp1Pp1 (L+7re41 —8) =0 (5)

*That is: u'(c) > 0; u”(c) < 0 and u'(c) — o0 as ¢ — 0; v/ (¢) — 0 as ¢ — o
(Barro, Sala-i-Martin, 1999).



and the transversality condition:
lim A K1 =10 (6)
t—o0

Substituting (4) into (5) and reorganizing yields:

u'(C) :< 1 > pe (1470401 —06) Prjit1
W (Ciy1) I+p/ pri1 Pkt

(7)

which implies that the marginal rate of substitution between consumption
at ¢ and ¢ + 1 equals the corresponding intertemporal price ratios times
(1+++;—5). In our model, equation (7), the law of motion of capital (3)
and the transversality condition (6) determine the sequence of aggregate
consumption (Cy) and savings (S;) simultaneously.

Aggregate consumption is a Cobb-Douglas aggregate from the consump-

tion of food (Cy+) and nonfood commodities (Cys+) given by:

Co=CJ10, 1 with 0 < 6, < 1 8)
To allow for substitution between marketed (C'Ma;) and subsistence food
(C'St), Cy is defined as a constant elasticity of substitution (CES) composite
given by:

L
Cro= (HCMaf! + (1 - p) CS}7)™ (9)
where the elasticity of substitution between marketed and subsistence food
is given by g = ﬁ.

3.1.2 Competitive Industries

Agricultural producers produce an output composite (Yf“’t) that con-
sists of two different goods, agricultural raw products (Y4) and subsistence
food (Ys). The production function for Y} is a fixed proportion combina-
tion of intermediate agricultural raw products (I4) and value added, which
is a Cobb-Douglas function of labor (L4) and capital (K4). Formally:

vit = min { (0AK5 LY 1) Bl }

with 0 < ag < 1 and B > 0 where + is the amount of (agricultural) inter-

mediates necessary to produce one unit of output. Farmers sell their output
of agricultural goods to food processors, and use it for the production of



Yf“)t. We differentiate aggregate output (Yf“’t) according to the distribution
channel by a constant elasticity of transformation (CET) composite of raw
products (Y4) and subsistence food (Ys):

1
VA% = (naYE" 4 (1= p1y) YE*) P (10)

where p, controls the (constant) elasticity of transformation3. Agricultural
producers’ problem can be described in the following way: first, they take
the rental rate of capital and prices for labor and capital (r, w, pg) as given
and choose non negative values for labor (L 4) and capital (K 4) to minimize
value added costs of producing one unit of the output composite:

MC’I?’LEminwLA + rpk K4 (11)

s.1.
OAKSAL 4 =1

for 0 < ayg < 1. Then, they take prices for raw products (p,) and subsistence
food (ps) as given and choose non negative values of raw products (Y4) and
subsistence food (Yg) to maximize sales revenue from one unit of the output
composite:

REVYA;’YS = max p,Ya + psYs (12)

s.t.
L
(,LLAYApa ‘I‘ (1 — ILLA) Y‘Sea) Pa — 1

Finally, they take prices of intermediate inputs (p,) as given and choose YjOt
and I4 to maximize profits:

max Y4 (REVY? v, — MC# 1) — pala (13)
s.t.
Vit = By

1
1-pg "

3The elasticity of transformation is given by o4 =



Nonfood producers take p,¢, pg, 7 and w as given and choose Yy,
Lyp and Kyp to maximize profits for all £, that is:

max pprYnF — rprKnr — wLnp (14)

s.t.
_ anFrl-anr
YnF = QNFKNF LNF

where Yyr, Knp and Lyp are output capital and labor employed in the
production of non-food goods, p, ¢ denotes the price of the non-food com-
modity and 0 < ayp < 1.

3.1.3 Noncompetitive Industry

The production of processed food (Yr) uses as inputs agricultural goods
denoted by I, labor (Lp) and capital (Kp). The technology to produce Yp
is represented by a Leontief technology of the form

Ve = min {0 K3F L °7, Alp f with 0 < ap <1 (15)

We assume that, due to the imperfect market structure, food processors
have market power over the price of agricultural goods (p,) which they use
as intermediate inputs. To sustain this market imperfection, food processing
firms face a cost which uses a fixed amount of capital Ky;; 4 for rent seeking
activities. Adding a fixed cost into the profit function of an individual firm
introduces a wedge between total unit and marginal costs of production.
This leads to increasing returns to scale in production and therefore we
have firm level differentiation. Thus, there are n number of food processors
indexed by g.

The problem of firm g is to choose non negative values of Ir4, Kr4 and
Ly given Kyig g, Pfy Pry 7 and w and to set a value of p, by choosing Yr,
taking the output of other food processor as given to solve:

maxpsYrg — Pk Krg —wWLpg — palrg — "0k K iz g

s.t.
vi = min { (00 K57 L} 7 ), Al (16)
where py denotes the price for food. Problem (16) can be rewritten as:
F.g Pa
max <pf — MCyT — Z) Yrg — rouK fing (17)



where M Cf;’gL denotes the labor and capital minimizing cost of producing a
unit of the food commodity:

MC’;”QL =minrpyKrg +wlpy
s.t.
Op KOF Ly, 7 =1

To solve the remaining part of the profit maximization problem, the choice
of the price of agricultural goods (p,), we modify the profit function. Leon-
tief technology and cost minimization imply that the intermediate demand
of firm g for agricultural goods for a given level of output (Yr,) is given

by Iry = %. Since market supply of agricultural goods (YA9 )4 equals
intermediate demand of food processors, then we have:
n 1 n
3 — — —
Yi= ZIF,Q - AZYEQ (18)
g=1 g=1
Assuming symmetry among firms it follows:
vi 1
Ip, =4 =", 19
Fg n n Agz; Fg (19)

Substituting (19) into the profit function of firm g (7p,) we get:
1 n
F7
maxpsYrg = MO Yrg = Pa—s X;YF,Q — 1piKfing (20)
g:

Similar to the Cournot specification of imperfect competition (see for in-
stance Kehoe and Kehoe 1994) we assume that firms choose their output
(Yrgy) given the output of other firms to maximize profits. The fist order
condition for this problem is:

1

—_— — MCF’g — _— = 0 21
by KL~ Pal 7 (21)

This equation has the same implication as the Lerner condition under Cournot

competition, namely, that marginal revenue equals marginal costs. Solving

for p, gives:

Pa = <pf - M Cﬁ’i) nA (22)

*This is production of raw products minus intermediate demand in agriculture (YAg =

Ya—1a).



Assuming free entry and exit, the number of firms n adjust such that profits
equal to zero. This is consistent with Posners rent dissipation axiom that
the total expenditure by firms to obtain the rent is equal to the amount of
the rent (Tirole 1988). Substituting the profit maximizing price (22) into
the profit function (20), setting profits equal to zero and using Ip, = %
we solve for n:

rpiK fizg + MCY [ Yig —PiVig
MCY [ Yig —prYeg

n —

since profits equal to zero, this is equivalent to:

n— paIF,g _ paIF,g
PrYrg —MCE [ Yrg  Palrg +71piKring

(23)

Equation (23) is the ratio of remuneration to intermediates over the
sum of intermediates remuneration plus rent seeking expenditures. When n
equals one (that is Ky;y 4 = 0) perfect competition prevails and the closer n
is to zero, the higher the degree of imperfect competition. Thus, n can not
necessarily be interpreted as the number of firms, but rather as an index that
measures the degree of imperfect competition. Also, from (22), the price for
intermediates (pg) increases the closer n goes to one. This is consistent
with the Lerner condition under Cournot competition, where an increasing
number of firms also reduces the degree of imperfect competition.

Since by assumption firms are symmetric, the final demand for marketed
food (CMAy) equals output of firm g times n. Thus:

CMA
Yig = — = 21)
Substituting (23) into (24) we solve for the output of firm g¢:
K.,
Yig = CMA; — — 8 Jivg (25)
M CK,L — Py

for all ¢.

3.1.4 Investment

In our model, investment is specified as in Diao et al. (1997). To obtain
a shadow price of the investment good we separate pricing decisions for
investment and capital from consumers’ consumption and savings decisions.



Therefore, an independent investor decides on investment and passes profits
to the representative consumer. The problem of this investor is to maximize
discounted profits over the infinite horizon:

1
max Yy ————— (repki Ky — v INV}) (26)

subject to the constraint that capital stock in ¢4 1 equals capital stock in ¢
minus depreciation plus investment.

K1y =(1-68) K¢ + INV; (27)

where vy is the value of one unit of the investment good at time ¢. New
physical capital (INV;) is produced by a constant returns to scale technology
using nonfood commodities:

INV, = INV(IDyy.) (28)

where 1Dy is demand for nonfood goods for production of capital at time
t. At equilibrium, for TNV, > 0, the value of each unit of capital equipment
equals its unit cost pfNVV (vtINVt = ptINVINVt). Then, define:

- 1
L = > — (repke Ky — piNV INV;) (29)
=0 J] (1 +7rs—0)
s=0
+ gl [(1—8) Kt + INV; — K441
=0 ] (1 +rs—0)
s=0

From the first order condition with respect to I NV;, the shadow price of one
unit of capital (v,) equals the cost of producing this unit:

INV _

Pt Yt (30)

The first order condition with respect to capital (K;) is given by:

r¢pk 1-6 1

Ki:— ce TVt ( ) — V-1 =0 (31)
IT A +rs—0) IT (A +rs—0) IT1 (A +rs—0)
s=0 s=0 s=0

10



To obtain the non arbitrage condition we substitute (30) into (31)and reor-
ganize to get:

ripi™Y = repky + 6 (pgivlv — ptINV) +p NV —p Y (32)

Thus, in equilibrium, the return from one investment good at time ¢ — 1

(repINY) equals total returns from one unit of capital at time ¢. This returns

include ”dividends” from capital ownership in ¢ (r;pk:) minus losses from

depreciation (5pI»}Y — §pINV) pluslg?/ addli;c\}‘o/nal capital gain if costs to
: )-

produce capital change over time (p —pity

3.1.5 Market clearing

Market clearing on commodity markets is given by: total production of
agricultural raw products equals intermediate demand

Yar =144+ Ipy, (33)
supply of food products equals demand for marketed food
Yri = CMay, (34)
production of subsistence food covers demand for subsistence food
Yg: = CS; (35)
and production of non food commodities equals final and investment demand
Ynrt=Chspie+1Dnss (36)

for all ¢.

Capital in our model is used as variable input in production. Addition-
ally, a fix amount of it is used for rent seeking activities (K fm =n-Kfizg).
Therefore, market clearing on the factor markets is given by:

Kag+n(Kpgt+ Kpiags) + Enpe = Ky
L

37
Lat+ Lri+ Lnpe = (37)

for all ¢.

11



3.1.6 Equilibrium

An equilibrium for this model is a sequence of prices

o0
{pt7 Payts Prits Pnfs Psts pl{NV7 Pk, Wt, Tt}t:07
allocation
{Ch, CMay, CSt, Crp, INVay Keyt, YA Yot hic o)
{ K/ Li,t}ie{A’F’NF} s Licqa,ry IDnge b0

and the number of firms in the noncompetitive sector, {n:},~,, such that
the consumer’s problem (1), the firms’ problem (11 to 13, 14 and 20), the
investors problem (26) and the market clearing conditions (33 to 37) are
satisfied.

3.1.7 Steady state

An steady state is an equilibrium as defined above such that for some initial
Ko, all prices ps, Pa,t; Prts Pty P 5 Pryts We, 7 and O, CMay, CSy, INV,
Kii{Yie, Kig, Li:t}ie{A,S,F}7 Lic 14,57} and ny are constant for all ¢.

4 Empirical application

4.1 Extensions

We apply and calibrate the model to the Bulgarian economy using a so-
cial accounting matriz (SAM). The structure of this data requires some
extensions. First, the SAM reports intermediate and investment demand
for agricultural, food and nonfood commodities by each sector. We consider
this by assuming that output of sector J is a fixed proportion of intermedi-
ate inputs and value added, which in turn is a Cobb-Douglas aggregate of
labor and installed capital:

Y; = min {QJK?JL}JiaJ, Aa’JIa’J7 14]:‘][]:‘]7 Anf’JInf’J} with 0 < ay <1
where I; ; is intermediate demand for commodity ¢ € {a, f,nf} by sector J

€ {A, F, NF}. Furthermore, new physical capital (INV;) is now produced
by a constant returns to scale technology using all three commodities:

INV; = INV(IDqys, IDgy, IDpsy)

12



Second, since Bulgarian consumers also demand agricultural products,
we re-define the consumption composite (8) as a Cobb-Douglas composite
of agricultural-, food- and nonfood commodities:

Cr=0cC5C)Cy " 7 with 0 < 8; < 1 (38)

We assume that consumers do not buy agricultural raw products from
farmers, but rather, they buy them from retailers (an assumption that is
not far from reality for the Bulgarian case). We therefore aggregate food
processors and retailers. Then, the representative food processing firm sells
a fraction of raw products to consumers and uses the rest as intermediate
input for food production.

Assuming this marketing structure, the problem of the representative
food processing (and trading) firm is to choose non negative values of capital
(Kpy), labor (Lp,) and intermediate inputs (I;,r4), (for the production of
food), the amount of raw product that is bought from agricultural producers
IRy to be sold to consumers Yrq , (which, in equilibrium equals consumers
demand of agricultural goods divided by the number of firms (%)), given
prices for commodity ¢ # a (pi+a), as well as factor prices for capital and
labor (pg, r and w) and to set a value of p, by choosing Yp, taking the
output of other food processor as given to solve:

max psYrg + Po (Yoag — Irg) — 7Pk Krg —wlpg — Z pilipg — PR Kfin,g
(39)

s.t.
Yr = min { <9FK;FL};&F> yAgrlar, Afrlfp, Anf,FInf,F}

Ycag = Irg

since the representative food processing firm maximizes profits by choos-
ing output, this extension does not affect the first order condition of their
problem (21) and thus, (22) still sets the profit maximizing price pq.

The third extension is the consideration of the public budget. Therefore,
we introduce a government agent who receives income from taxes and tariffs,
provides public nonfood goods and services at a given level G and pays
transfers (7') to the representative consumer. The SAM reports revenue
from taxation on labor and capital income, consumption tax and tariffs on

13



imports. Therefore, the public budget constraint, in a sequential market
setting, is given by

pnf,t (1 + Tcnf) at + E - Z Tcipi,toi,t + Tcnfpnf,tat
+ > tZ-IMpZ{JtWIMi,t + Yo Trwelgs + TrTpR K e for all ¢
ie{afinf} JE{AF.NF}

(40)

where 7., is the consumption tax rate for commodity ¢, 77, and 7 are labor
and profit tax rate, respectively, and tf M
Additionally, we also need to re-write the budget constraint of the represen-
tative consumer (2):

is the tariff rate for commodity z.

Z it (1 +7¢;) Cit + prSte
ie{a,fnf}

= w(1+7L) L+rprs (1 +7x) K+ Ty for all ¢ (41)

Since we do not consider explicitly the impact of public goods provision
on consumers’ welfare, we endogenize the rate of consumption tax (7.,)
subject to an equal yield constraint (@t = 6). Thus, any change in tariff
or tax policy affects the consumption taxes rate such that the real value of
government expenditures remains constant.

The fourth extension is that we have to consider foreign trade in our
model. Therefore, we open the economy using the Armington specifica-
tion, which introduces imperfect substitution between goods, produced and
consumed domestically, and foreign goods. Therefore, private consumption
(C;), intermediate inputs (I; ;) and investment demand (INV;) for com-
modity ¢ is defined as a Cobb-Douglas composite of demand for domesti-
cally produced (CD;, ID; j, INVD;) and imported goods (CIM;, IID; ;,
INVIM;):

C; = oD)icIM
Ly = IDJiIIM] "
INV; = INVDJRINVIM, " with0<~, <1

Since we consider marketed and subsistence food to be imperfect substitutes,
domestic food demand (C'Dy) is defined as a CES composite as in (9):

1
CDy = (uCMaPr + (1 — p) CSPr)*s (42)

14



Accordingly, public demand (' is a composite of domestic (G'D,, #) and for-
eign demand (GIM,¢) for nonfood commodities:

Vel In 17’771
G=aDGIM,, "™

On the supply side, production of commodity ¢ is a Cobb-Douglas com-
posite of sales on domestic (Y D;) and foreign markets (Y EX;):

V; =YDVUYEX] " with 0 <y <1

Finally, we re-write market clearing equations (33, 34 and 36) such that
domestic output (Y;) equals domestic intermediate, private, public and in-
vestment demand

YDi= > ID;;+CDi+CMA; + GD; + INVD; for all ¢
JE{AF,NF}

subsistence production equals subsistence demand
Y, =CS for all ¢

and imports (IM;) equals import demand

IM;= > IIM;;+CIM;+ GIM; + INVIM; for all ¢
JE{AF,NF}

Trade balance implies:

prM (1+¢/M) IM; =) EX, for all ¢

4.2 Calibration

The calibration of a competitive general equilibrium model is a standard
procedure (see for instance Srinivasan and Whalley 1986). Therefore, we
instead focus the discussion on the calibration of the parameters used for the
oligopsonistic specification, namely the number of firms (n), the individual
firm’s output (Yr,) and the fix amount of capital used for rent seeking per
firm (Kfi:c,g)~

Using the values for shift and share parameters from the standard cali-
bration procedure, we calibrate the number of firms (n) from (22):

pa = (py — MCJ ) na
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where marginal costs of production with respect to labor and capital are

given by

MCF,Q B KgATA + L?ATA

KL= y DATA
F

therefore:

o Pa

n= KDATA | [DATA 7

Pr— W

Where (7) denotes the calibration estimates, superscript (?474) indicates

data values and YFDATA7 K gATA and LIQATA denote values for output, re-
turn to capital and labor remuneration in sector F. Once we have estimated
the number of firms, then, we calibrate the individual output per firm from:

YFDATA
YF:Q = ﬁ

To calibrate the capital used for rent seeking activities ( Ky ) we use infor-
mation about the sectoral value of these costs (K fm = nKyizq). We follow
the study by Gorton et al. (1999), which estimates producer and consumer
subsidy equivalents (PSE/CSE) as an indicator of the level of protection
in the Bulgarian agro food chain (see Ivanova et al. 1995 for an introduc-
tion in the methodology). Assuming, that positive levels are in part due
to the market power over the price for agricultural raw products and that
processors and traders use this rent for covering rent seeking expenditures,
we use these results to estimate K fm However, some adjustments should
be mentioned: first, we use a different aggregation scheme than Gorton et
al., in particular, our model does not differentiate between processors and
retailers. Second, Gorton et al.’s calculations for processors and traders de-
pend on critical assumptions concerning exchange rate and reference world
market prices (Swinnen 1997).

Protection levels for each stage of the food chain (expressed as %PSF,
the rent from protection as percentage of the value of output at domestic
prices) for the five main commodities (table 1) suggest the magnitude of
income transfers to food processors. In addition to the benchmark year of
our model, 1994, we also present information for 1996 to emphasize, that the
observed redistribution of income between farmers and processors/traders
is consistent over time and of a similar magnitude.
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table 1: %PSEs for five key commodities for Bulgarian food supply chains

1994 | 1996
Farm -26 -7
Processing 8 20
Retail 41 19
Consumer (CSE) | -33 1

source: Gorton et al. (1999)

Food processors and especially traders received positive rents of about 8
to 41 percent of their domestic sales value. Since for both years, a border
tariff was placed on food imports, part of the rents is due to protection by
trade policy rather than the result of imperfect competition. However, for
both years, there was also a tariff on imports of agricultural products. This
reduces protection of food processors and in particular, it protects primary
producers. But since the reported %PSE figures for farmers show negative
levels, we conclude, that part of the positive rents for food processors and
traders and the negative rents for farmers are due to processor’s market
power over farm gate prices. Therefore, we use the results reported in table
1 as a rough indicator for the level of income redistribution due to oligop-
sonistic competition. By choosing a relatively low value we ensure that we
underestimate rather than overestimate the influence of oligopsonistic com-
petition. In a previous, static version of the model we show, that results
of policy experiments are stable when the level of redistributed income ex-
ceeds a minimum level of 8 percent of the domestic sales value (Pavel 1999).
Given the estimations by Gorton et al. (table 1) this appears to be below
the real level of distortions. As we also know from previous experiments,
assuming that the value of redistribution equals 15 percent of the domestic
sales value (which corresponds to %PSE of -10 for farmers) does not lead to
an overestimation of the protection due to market imperfections. Therefore,
we assume that:

7 ATA
Kii, =015 Y,P4T

Using the value for n, we can now calibrate the individual firm’s expenditure
for rent seeking (K iz q).

4.3 Data

The model is based on 1994 National Accounts data including adjustments
for hidden economy activities and production of subsistence food accounting
for 26 percent of private food consumption (see OECD 1996 or NSI 1997
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for a detailed description of data and methodology). In order to apply the
developed framework of oligopsonistic competition to this data, two major
changes are necessary:

First, sales as well as demanded values are given on producer price level
and therefore exclude trade margins. Instead, margins of all commodities
are reported as sold and demanded value in a separate traders account. Ac-
cording to the aggregation scheme used for this study, this account belongs
to non-food activities. However, as discussed above, retailers rather than
processors receive the biggest fraction of rents (see table 1). Since we also
assume that food processors maximize profits and set price pq, we include
trade margins of retailers into sales and demanded values for food activities.
We do this adjustment by assuming an 18 percent margin on food products
and 30 percent on agricultural products for final demand, and 4 percent
on food products and 9 percent on agricultural products for intermediate
demand .

Second, since we assume that part of the total return to capital in food
production is due to fixed costs of rent seeking activities, we estimate the
return from production of food (Kp) by substracting fixed costs from the
total return as given by the data (KRAT4):

Kp=KRAT4 — KF,

5 Policy simulations

In the benchmark equilibrium, both policy distortions caused by the taxes
and tariffs (table 2) as well as oligopsonistic competition in the food chain
distort the economy.

table 2: level of policy distortions in benchmark equilibrium

agriculture | food | non-food
import tariffs (¢;") 5.2% 16.3% 3.6%
consumption tax (7;) 6.3% 23.1% 12.6%

source: own calculations

In our experiments we study the partial impact of both kinds of dis-
tortions on production and welfare. Therefore, we start with excluding
policy distortions under the present level of imperfect competition. Then,
we simulate perfect competition under the given level of policy distortions
by eliminating oligopsonistic competition. In order to capture the full po-
tential of replacing all kinds of distortions, we run a third simulation with
an un-distorted economy. Experiments are defined as:
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1. policy: liberalizing foreign trade (th = 0) and replacing consump-
tion tax rates by commodity (7¢,) with a uniform rate (7¢) enforcing
a constant real value of public expenditure. For the Bulgarian govern-
ment, pressure for reforming the tax system arises from the country’s
aspiration to join the European Union and is also main demand of in-
ternational advisors such as World Bank and IMF (Bogetic and Varga
1995), whereas tariff reform is also enforced by it’s WTO membership.

2. market: eliminating oligopsonistic competition in the food chain un-
der pre-existing tax and tariff rates by setting rent seeking expendi-
tures equal to zero (K fizq = 0). While the standard presentation of
increasing returns provided in the literature (see for instance Helpman
and Krugman 1985) assumes fixed costs components to be a natu-
ral part of production (which then leads to firm level specification
and imperfect competition), the fixed cost component Kj;y , in our
model is interpreted as rent seeking expenditure for keeping an imper-
fect market structure, and therefore, it is not necessarily needed for
production. Hence, a policy aiming to eliminate these market imper-
fections (i.e. anti corruption measures) also eliminates the possibility
for rent seeking behavior and therefore, firms are no longer able to
allocate economic resources to these activities.

3. totReform: combines scenarios 1 and 2.

For all three scenarios, consumption tax rate (7¢) adjusts such that the
real value of public expenditures remains constant.

5.1 Simulation results

Results from the policy scenario are reported in Table 3. The results shows
no significant gains in welfare and a small decline in the long run GDP of
one percent. However, when oligopsonistic competition is removed, welfare
increases by 5 percent in the market scenario and GDP by 4.2 percent at
the new steady state level. Combining both scenarios, that is simulating
a completely un-distorted economy, leads to a slightly lower long run level
of GDP than under the market scenario and a welfare increase of about
5.1 percent. These first results suggest that the model is able to replicate
the stagnation of GDP after market liberalization. The results suggest that
given noncompetitive behavior of some agents in the economy, the reduction
of policy distortions does not necessarily lead to a significant improvement
in welfare. Instead, the results show that the price setting behavior of food
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processors and traders has strong implications for the economy as a whole.
The behavior leading to these results is described below.

table 3: welfare and long run GDP (percent deviation from base values)
policy | market | totReform
welfare* 0 8.8 9.1
GDP (long run) | -0.8 6.3 5.8

measured as equivalent variation in representative consumer’s income

*

Figure 1 shows GDP, consumption investment and capital under the
three scenarios. Prices for food and initial prices for nonfood decline when
tariffs are canceled in the policy scenario (figure 2). Since consumers dis-
count future consumption, it causes consumption grows rapidly in the early
periods. Over time, consumption decreases and the new steady state level is
below the benchmark. For the entire model horizon, investment and capital
are below the initial level, indicating that the “liberalized” economy requires
a smaller capital stock. Thus, this scenario does not lead to a significant
increase in welfare. Moreover, GDP also decreases, yet to a small extend
(0.8 percent). However, when the reform focuses on eliminating imperfect
competition (market), we observe a large income effect. Consumption grows
more rapidly (figure 1) and remains relatively constant on the new level in-
dicating the positive effect of increasing competition on the representative
consumers’ “real” income. Corresponding to the growing GDP, investment
and the capital stock also increase significantly.

With the initial fall in prices under the policy scenario, nonfood output
decreases and agricultural output remains almost constant, whereas food
processors increase production by about 9 percent (figure 3). Food prod-
ucts have the highest initial tariff rate. Canceling these tariffs in the policy
scenario reduces the price of marketed food. With the lower price, food
processors increase their exports by almost 20 percent. Therefore, food pro-
duction raises, although prices are below the initial level. However, agricul-
tural production does not match the expansion of food production. Instead,
food processors meet their increasing demand for intermediate inputs by
expanding imports (figure 4).

The shift to perfect competition (market) has a significant impact on
the price for agricultural output since it is no longer confined to domestic
food processors. This favors production of agricultural raw products and
reduces incentives for producing subsistence food. With declining amount
of subsistence production, corresponding prices increase relative to marketed
food prices. This change in price ratio shifts consumers’ demand towards
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marketed food where prices go down with increasing demand. Additionally,
decreasing food prices expand food exports (figure 4), however to a lower
extend than under the policy scenario.

The strong reactions of the model on shocks introduced in our scenar-
ios indicate that the economy is initially very distorted. The reduction of
distortions (partially or completely) reduces output of nonfood significantly.
Furthermore, canceling all distortions increases the price of labor relative to
the rental rate of capital (figure 5). Therefore, from the Stolper-Samuelson
theorem, the economy has a comparative advantage in labor intensive (agri-
culture), rather than in capital incentive (nonfood) production. For the
food sector however, effects are ambiguous. Production of food has the
highest capital intensity, and therefore, the economy has no comparative
advantage in food production. On the other hand, increasing food pro-
duction reduces production of subsistence food, and resources are used in
production of agricultural raw products, where the economy has a compar-
ative advantage. Having this in mind, we can explain the reduction of GDP
and the insignificant welfare gains from the removal of policy distortions.
Although this policy reduces the production of nonfood products and in-
creases food production, food processors are still able to set the price for
raw products. Therefore, the increasing production of food in the policy
scenario has almost no impact on agricultural production since food pro-
cessors simply increase demand for imports on the basis of the price they
set for maximizing profits. Since a significant improvement in welfare can
only be expected from policies, which allocate resources to activities where
the economy has a comparative advantage (agriculture), we do not observe
such an improvement as long as a policy reform simply focus on removing
tariff and tax distortions. In our model however, this is only possible if
the oligopsonistic market power of food processors is removed and higher
relative prices give an incentive for selling agricultural raw products on the
market.

6 Conclusions

In this paper we provide a formal explanation of why some transition economies
in Central and Eastern Furope seem to stagnate at a low level of economic
performance. We argue that the new equilibrium, which these economies
have achieved within their transition, is not a competitive one. Therefore,
we develop a dynamic general equilibrium model, where noncompetitive
industries have oligopsonistic market power over their intermediates. We
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apply this model to the case of Bulgaria, where we found evidence for the
existence of such kind of noncompetitive behavior of food processors. Using
this application, we simulate two shocks, the removal of all price distortions
caused by policy and the elimination of oligopsonistic competition. Our
results show that the Bulgarian economy is initially very distorted. These
distortions push resources out of activities where the economy has a compar-
ative advantage. Results also show that only the reduction of oligopsonistic
competition leads to a significant improvement in the allocation of resources
and thus, to a positive effect on welfare. Furthermore, we found that for the
given level of policy distortions, there is almost no impact of liberalization
on welfare and growth. We explain this by the behavior of oligopsonistic
competitors who are able to set a low price for intermediates. With this
practice being kept in a liberalized economy, there will be no price incen-
tive on production for the sector that suffers under market imperfection and
thus, an efficient allocation of resources can not be achieved.

Our model provides an idea about the priority of different aspects of
reform policies based on a formal framework. However, for a more ap-
propriate consideration of dynamic gains from liberalization, an additional
scenario should simulate the liberalization of the capital account (see Diao
et al. 1997, Keuschnigg and Kohler 1997). Furthermore, for the discussion
of implications on economic growth, an extension of the model can focus on
the issue of who receives the benefits from rent seeking. Two cases come
to mind: one, where the rents from rent seeking leave the country, maybe
because they are deposited on a foreign bank account, and the other, where
the rents are kept in the economy, as we assume in the present model.

From a policy maker’s point of view, our results emphasize that for the
case of Bulgaria, improving welfare and efficiency requires a much deeper re-
form than just canceling tax and tariff distortions. Instead, policy should fo-
cus on the elimination of noncompetitive behavior and market imperfections.
Some possibilities of how this could be achieved have been discussed in the
literature already. North (1981) provides a general introduction into anti-
rent seeking ideology. Shleifer and Vishny (1998) discuss this issue related to
transition economies and strengthen the importance of property rights pro-
tection. The World Bank (1997) suggests concrete measures for transition
economies such as expediting privatization and liquidation of state-owned
enterprises, establishing a stable enabling environment and improving mar-
ket transparency. What our results contribute to this discussion is that they
underline the high importance of this aspect of reform by showing that im-
proving welfare and efficiency and achieving positive growth rates requires
a more sophisticated reform package than just eliminating tax and tariff
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distortions.
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