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1 Introduction

One of the stylized facts about the nature of post-communist transition in Central
and FEastern Furope is the concept of the U-shaped output curve. In the early stages
of reform, liberalization and macroeconomic stabilization result in an initial decrease
in output and 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, explain-
ing this phenomenon have been developed by Hernandez-Cata, 1997 and Blanchard,
1997. They describe transition as a movement from a centrally planned, inefficient
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 countries like Rus-
sia, the Ukraine, Bulgaria and Romania where recovery has not yet taken place.
Although these countries can not necessarily be seen as closed economies, reform at-
tempts apparently have not yet led to an efficient 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 yet been provided.
This paper develops a framework, which explains this phenomenon in the context of
a neo-classical growth model. The arguments of Blanchard and Hernandez-Cata are
based on competitive behavior of agents in the new market structure and focus on
the rigidities of the economy’s evolution towards the new equilibrium. In contrast,
we study the case where the economy has achieved a new equilibrium, but there is a
noncompetitive 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 six parts. The second section gives a brief overview of
developments during the transition process in Bulgaria. In the third 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 fifth part explains 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 liberalization 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 grow-
ing 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 stag-
nated 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 are necessary for a sustainable success of the reform (Gulde 1999).

To keep food prices at a low level the government established price ceiling 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 cre-
ated 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 (Furopean 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 of agricultural products.

3 The model

Our model is a neo-classical growth model with microfoundations for aggregate de-
mand (see Obstleld and Rogoff 1998 or Barro and Sala-i-Martin 1995). We describe
a closed economy. There is an infinitely lived representative consumer and an infi-
nite number of discrete time periods t = 1,2,...,00. In each period ¢, there is an
independent investor and three sectors: primary agriculture, food and non-food man-
ufacturing. These sectors produce respectively agricultural products and subsistence
food, processed food products and nonfood products.

In each period, the production of each output requires both labor and capital.
In addition, production of processed food requires primary agricultural 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 subsistence food production. Agricultural farmers and nonfood

UThe 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.



firms of this economy are competitive, 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 noncom-
petitive. Acting 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 secking 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 agricultural goods by choosing output.

The investor uses nonfood products to produce new physical capital under a con-
stant 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 (L) at each period ¢ and cap-
ital at time 0 (Kp). In each period, he/she receives income from labor payments and
from renting out capital. He/she allocates this income to savings and consumption of
nonfood and two types of food products, marketed 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 ¢ (Cy) for all ¢:

r-3 (Ti[))tu<ct> ()

where p is the rate of consumer time preference and u(C}) defines the utility from
consumption of C; at time t. As in the standard assumptions for the neoclassical
growth model we assume that u(C) is increasing in C, concave and satisfies the

Inada conditions®

. The representative consumer chooses non negative values of C},
and Ky for all t = 0, 1,... given Ko, and given sequences {py, prt, 7, Wi}y tO

maximize (1) subject to the intertemporal budget constraint
POt + PrSe = we L + Tiprc K for all ¢ (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

2That is: u'(c) > 0; w”(¢) < 0 and v/(c) — o0 as ¢ — 0; u/'(¢) — 0 as ¢ — oo (Barro,
Sala-i-Martin, 1999).



period t (S;) define the value of capital in period ¢ + 1 (K 41):
PrtSt = Pt (K1 — (1 — 6) Ky) (3)

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

+ Z At {wtz — 0O — Pra K1 + Dry (1 + 17— 06) Kt}
t=0
then, the Euler conditions for the consumer’s problem are
¢
Coi () w(C) = Ap =0 (4)
Ki1: —Aprs + Aev1Pren (I+7r41—06)=0 (5)

and the transversality condition:
thm )\th+1 =0 (6>
Substituting (4) into (5) and reorganizing yields:

u'(Cy) :( 1 ) Pt (147041 — 6) Prgra
u'(Cy1) T+p) piyt Pkt

(7)

which implies that the marginal rate of substitution between consumption at ¢ and

t 4+ 1 equals the corresponding intertemporal price ratios times (H?Tj*é).

model, equation (7), the law of motion of capital (3) and the transversality con-

In our

dition (6) determine the sequence of aggregate consumption (C}) and savings (S;)
simultaneously.

Aggregate consumption is a Cobb-Douglas aggregate from the consumption of
food (C};) and nonfood commodities (Cys.) given by:

Cy = Cy1C, )" with 0 < 3, < 1 (8)

To allow for substitution between marketed (C'Ma;) and subsistence food (C'S;), Cpy
is defined as a constant elasticity of substitution (CES) composite given by:

1

Cre = (HOMay" + (1= p) CS}*)™ (9)
where the elasticity of substitution between marketed and subsistence food is given
by Og — ﬁ



3.1.2 Competitive Industries

Agricultural producers produce an output composite (Y4”) that consists of two

different goods, agricultural raw products (Y4) and subsistence food (Ys). The pro-
duction function for Y is a fixed proportion combination of intermediate agricultural
raw products (I4) and value added, which is a Cobb-Douglas function of labor (I 4)

and capital (K4). Formally:
Vit =min {(04 K3 LYy "), B4}

with 0 < a4y < 1 and B > 0 where % is the amount of (agricultural) intermediates

necessary to produce one unit of output. Farmers sell their output of agricultural
goods to food processors, and use it for the production of Y}”*. We differentiate
aggregate output (Y3) according to the distribution channel by a constant elasticity

of transformation (CET) composite of raw products (Y4) and subsistence food (Ys):

1
VA% = (pa YA + (1= puy) YE°) P (10)

where p, controls the (constant) elasticity of transformation®. 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, p;) as given and choose non negative
values for labor (L4) and capital (K4) to minimize value added costs of producing
one unit of the output composite:

MCy , =minwLy + rpkKa (11)
s.t.
OAKGALY ™4 =

for 0 < awy < 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 (Ys) to maximize sales revenue from one unit of the output composite:

REV}%,YS = maxp,Ys + psYs (12)
s.t.
a1
(AY R+ (1 — py) YEe)ee =1
tot

Finally, they take prices of intermediate inputs (p,) as given and choose Y and 14
to maximize profits:

max V" (REVY, y, — MCR ) = pala (13)

s.t.
Yj‘” = BI,

1
1-p, "

3The elasticity of transformation is given by o, =



Nonfood producers take p,s, pr, 7 and w as given and choose Yyp, Lyp and
Kyr to maximize profits for all ¢, that is:

max pnsYyr — rox Knp — whnp (14>

s.t.
_ anNp rl-anp

where Yy, Kyr and Ly are output capital and labor employed in the production of
non-food goods, p,¢ denotes the price of the non-food commodity and 0 < ayp < 1.

3.1.3 Noncompetitive Industry

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

Vi =min {0p Kir Ly °F, Alp} 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, , 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 Ir,, K, and Ly, given
Kyizg, Py, i, 7 and w and to set a value of p, by choosing Y, taking the output of
other food processor as given to solve:

max pyYrg — Pk Krg — Whpg — Palrg — TPxKring

s.t.
YF — min {<9FK;FL};QF) ,A]F} (16>
where p; denotes the price for food. Problem (16) can be rewritten as:
F.g Pa
max <pf — MCK,L — Z) YF,g — Tpkai:c,g (17>

where M C’IZ”QL denotes the labor and capital minimizing cost of producing a unit of
the food commodity:
MC3S, = minrpKpg +wlp,
s.t.
¢ |
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To solve the remaining part of the profit maximization problem, the choice of the
price of agricultural goods (p,), we modify the profit function. Leontief 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 Ir, = %. Since market supply
of agricultural goods (Y{)* equals intermediate demand of food processors, then we

have: . L
YAS :Z ]F,g - Z Z YF,g (18>
g=1 g=1
Assuming symmetry among firms it follows:
Y? 1 &
Ip, =24 =—Y"Y, 19
F.g n nA gz:l Fyg ( )

Substituting (19) into the profit function of firm g (7p4) we get:
1 n
max prYrg — MCII?,QLYF,Q - pam Z Yrg — 101K iz g (20>
g=1

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

1

=p;— MCII?,QL ~Pa = 0 (21)

aﬂF’g

BV r,

This equation has the same implication as the Lerner condition under Cournot com-
petition, namely, that marginal revenue equals marginal costs. Solving for p, gives:

pa= (pr— MCR5 ) nA (22)

Assuming free entry and exit, the number of firms n adjust such that profits equal
to zero. This is consistent with Posners rent dissipation ariom that the total expen-
diture 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

. Y,
profits equal to zero and using I, = 32 we solve for n:

_ TprKfing + MCIF(,LYF,Q — PrYrg
MCE 1Yy —prYrg

since profits equal to zero, this is equivalent to:

_ pa]F,g _ pa]F,g
PYrg— MCE  Yrg  Palrg +rprKing

T

(23)

4This is production of raw products minus intermediate demand in agriculture (YAS =Y4—1a4).



Equation (23) is the ratio of remuneration to intermediates over the sum of in-
termediates remuneration plus rent seeking expenditures. When n equals one (that
is Kpipg = 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 (p,) 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
(CM Ay) equals output of firm g times n. Thus:

_OM A

Yr, - (24)
Substituting (23) into (24) we solve for the output of firm ¢:
TPk K fin g
Yp,=CMA; — ————— 25
" M CIF(,L — Py (25)

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:

s 1
max Z 7 (Ttpkfth - ”Ut]N‘/;g) (26>

=1 T (1 +7s—96)
s=0

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

Ky = (1 8) Ki + INV; (27)

where v; 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(IDp.) (28)

where [ Dy ¢; is demand for nonfood goods for production of capital at time ¢t. At
equilibrium, for INV; > 0, the value of each unit of capital equipment equals its unit



cost pINVV (UJNW = ptINV]NV;). Then, define:

< 1
L =Y — (rpku K, — pINVINV,) (29)
=0 T (147,—9)
5=0
+3—n (1= 6) Ky + INV; = Ky
=0 T (1 +7s—9)

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:

= (30)
The first order condition with respect to capital (K;) is given by:
r¢pk 1—96 1
Kt — T3 ( ) —Ye-1r =0 (31)
I (1+7rs—29) I (1+7rs—29) I (1+7rs—0)
5=0 5=0 5=0

To obtain the non arbitrage condition we substitute (30) into (31)and reorganize to
get:
ripiy = ripky + 6 (Ptlivlv - PtINV) +pMY =t (32)

Thus, in equilibrium, the return from one investment good at time t—1 (r;p!™}"") equals

total returns from one unit of capital at time ¢. This returns include ”dividends” from

capital ownership in ¢ (rypk;) minus losses from depreciation (6p;™YY —épiNY) plus an

additional capital gain if costs to produce capital change over time (p{N" — pI™MY).

3.1.5 Market clearing

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

Yar = Las + Ipy, (33)
supply of food products equals demand for marketed food
Yp: = CMay, (34)
production of subsistence food covers demand for subsistence food
Yo = CS; (35)
and production of non food commodities equals final and investment demand

Ynre = Cnpe+ LDyt (36)

9



for all t.

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

Kar+n(Kpgs + Kfingt) + Knre = F_t (37)
L

Lat+ Ly + Lypy =

for all ¢.

3.1.6 Equilibrium

An equilibrium for this model is a sequence of prices

INV 0
Dt; Pats Prits Prgs Psity Pt 5 Prty We, Teyp,

allocation

{Ctu CMat7 CStJ Cnf,t; ]N‘/l-fu Kt+17 Yj?fu {}/i:t}ie{A,F,NF,S} )

{ Ki,t57 Li:t}ie{A,F,NF} ) ]iE{A,F}u ]an,t}fio

and the number of firms in the noncompetitive sector, {n:}, ,, such that the con-
sumer’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 Ky, all
pI‘iCGS Pty Pats Prits Psts pngv Pr,t, We, Tt and Ct7 CMat7 CSt7 ]N‘/;H Kt+1 {}/i,tv Ki,t7 Li,t}

ic{A,S,F}
Lic (4,571 and n; are constant for all ¢.

3.2 Empirical application
3.2.1 Extensions

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

YJ = min {QJK?JL}JiaJ, Aa,JLz,J; Af,J]f,J7 Anf,J]nf,J} with 0 < ay < 1

10



where [; ; is intermediate demand for commodity i € {a,f,nf} by sector J €
{A, F, NF'}. Furthermore, new physical capital (I NV}) is now produced by a constant
returns to scale technology using all three commodities:

INV, = INV(IDuys, 1Dy, I1Dpsy)

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:

Gy = 0cC2CF Oy, 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 pro-
cessing (and trading) firm is to choose non negative values of capital (Kpg), labor
(Lpg) and intermediate inputs (I;p4), (for the production of food), the amount of
raw product that is bought from agricultural producers /g, to be sold to consumers
You,y (which, in equilibrium equals consumers demand of agricultural goods divided

by the number of firms (%)), given prices for commodity i # a (p;,), as well as

factor prices for capital and labor (py, 7 and w) and to set a value of p, by choosing
Yr, taking the output of other food processor as given to solve:

maxprF,g + Pa (YCa,g - ]R,g> - TPkKF,g - wLF,g_ Z pi]i;F,g - TPkam:,g (39>
ic{a,f,nf}

s.1.
Yy = min { <9FK;FL}{O‘F) JAarlor, Arplsp, Anf,F]nf,F}
YCa,g = ]R,g
since the representative food processing firm maximizes profits by choosing output,
this extension does not affect the first order condition of their problem (21) and thus,
(22) still sets the profit maximizing price p,,.

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

ital income, consumption tax and tariffs on imports. Therefore, the public budget
constraint, in a sequential market setting, is given by

Pnft (1 + Tcnf) ét +1; = Z Tcipi,tci,t + Tcnfpnf,tét

ie{a,fnf} 40
+ Z tZIMpZIéw]MZ’t—I— Z TLthJ,t + TKTtpk,tKJ,t for all ¢ ( >
ie{a,f,nf} Je{A,F,NF}

11



where 7., is the consumption tax rate for commodity i, 7, and 7x are labor and
profit tax rate, respectively, and ¢/* is the tariff rate for commodity 7. Additionally,
we also need to re-write the budget constraint of the representative consumer (2):

Z Pit (14 7¢;) Cip 4 Drt St
ic{a,fnf}

= Wt (1 +TL)Z+Ttpk,t (1 —I—TK) Kt‘l‘Tt 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 (G; = (7). 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 specification, which introduces
imperfect substitution between goods, produced and consumed domestically, and
foreign goods. Therefore, private consumption (C;), intermediate inputs (I; ;) and
investment demand (I NV;) for commodity i is defined as a Cobb-Douglas composite

of demand for domestically produced (CD;, ID;;, INVD;) and imported goods
(C]MZ, ]]DZ,J7 ]NV]MZ>

C; = CDlCIM} 7
L; = IDJIIM, ;"
INV; = INVDJINVIM;;" with0<~, <1

Since we consider marketed and subsistence food to be imperfect substitutes, domestic

food demand (CDy) is defined as a CES composite as in (9):

CDy = (uCMa*s + (1 — p) CSPr)er (42)

Accordingly, public demand G is a composite of domestic (G D,,;) and foreign demand
(GIM,y) for nonfood commodities:

G =GDGIM,, ™

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

Y; =YD/YEX! Y with 0 < v; < 1

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

Je{A,F,NF}

12



subsistence production equals subsistence demand
Y, =CS forallt
and imports (I M;) equals import demand

IM; = Z IIM; ;+ CIM; + GIM; + INVIM,; for all ¢

Je{A,F,NF}

Trade balance implies:

> M (1 + tiIM) IM; =) EX; for all t

3.2.2 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 dis-
cussion on the calibration of the parameters used for the oligopsonistic specification,
namely the number of firms (n), the individual firm’s output (Yz,) and the fix amount
of capital used for rent seeking per firm (Kt 4).

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

Pa = (Pf - M Cf?fi) nA

where marginal costs of production with respect to labor and capital are given by

DATA DATA

Fg __
M CK,L - Yy DATA
F

therefore:
Pa

n= KDATAL[DATAN
Pr— YPI?ZTZ A

D ATA) indicates data values

Where (™) denotes the calibration estimates, superscript (

yRPATA | KDATA and LEATA denote values for output, return to capital and labor

and
remuneration in sector F. Once we have estimated the number of firms, then, we

calibrate the individual output per firm from:

YFDATA
YF,g =

n

To calibrate the capital used for rent seeking activities (K s.,) we use information
about the sectoral value of these costs (K ]Em = nKyipy). 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
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chain (see Ivanova et al. 1995 for an introduction 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 depend on critical
assumptions concerning exchange rate and reference world market prices (Swinnen
1997).

Protection levels for each stage of the food chain (expressed as %PSE, 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.

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 oligopsonistic
competition. By choosing a relatively low value we ensure that we underestimate
rather than overestimate the influence of oligopsonistic competition. In a previous,
static version of the model we show, that results of policy experiments are stable when
the level of redistributed income exceeds 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:

K[, =0.15.y,244
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Using the value for n, we can now calibrate the individual firm’s expenditure for rent

seeking (K iy g)-

3.2.3 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 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. According 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 p,, 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 secking activities, we estimate the return from production
of food (KF) by substracting fixed costs from the total return as given by the data
( K},QATA>:

Kp = KI?ATA _KF
Jix
3.2.4 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 (th) 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 distortions 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 potential 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 (¢ = 0) and replacing consumption tax rates
by commodity (7¢,) with a uniform rate (7¢) enforcing a constant real value of
public expenditure. For the Bulgarian government, pressure for reforming the
tax system arises from the country’s aspiration to join the European Union and
is also main demand of international advisors such as World Bank and IMF
(Bogetic and Varga 1995), whereas tarifl reform is also enforced by it’s WTO
membership.

2. market: eliminating oligopsonistic competition in the food chain under pre-
existing tax and tariff rates by setting rent seeking expenditures equal to zero
(Ktizg = 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 natural part of production (which then leads to firm level
specification and imperfect competition), the fixed cost component K g, 4 in our
model is interpreted as rent seeking expenditure for keeping an imperfect market
structure, and therefore, it is not necessarily needed for production. Hence,
a policy aiming to eliminate these market imperfections (i.e. anti corruption
measures) also eliminates the possibility for rent secking 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.

3.2.5 Simulation results

Results from the policy scenario are reported in Table 3. The results shows no sig-
nificant 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. Com-
bining 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 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
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* measured as equivalent variation in representative consumer’s income

Figure 1 shows GDP, consumption investment and capital under the three scenar-
ios. Prices for food and initial prices for nonfood decline when tariffs are canceled in
the policy scenario (figure 2). Since consumers discount 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 sig-
nificant 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 indicating the positive effect of in-
’ “real” income. Corresponding
to the growing GDP, investment and the capital stock also increase significantly.

creasing competition on the representative consumers

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 products 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 production raises, although prices are below the initial level. However,
agricultural 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 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 scenarios 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 (agriculture), 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 production reduces
production of subsistence food, and resources are used in production of agricultural
raw products, where the economy has a comparative advantage. Having this in mind,
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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 increases 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 processors 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.

4 Conclusions

In this paper we provide a formal explanation of why some transition economies in
Central and Fastern 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 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 comparative 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 1s 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 incentive 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 poli-
cies based on a formal framework. However, for a more appropriate consideration of
dynamic gains from liberalization, an additional scenario should simulate the liber-
alization 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
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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 reform than just
canceling tax and tariff distortions. Instead, policy should focus 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 secking ideology. Shleifer and Vishny (1998)
discuss this issue related to transition economies and strengthen the importance of
property rights protection. 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 market trans-
parency. What our results contribute to this discussion is that they underline the high
importance of this aspect of reform by showing that improving welfare and efficiency
and achieving positive growth rates requires a more sophisticated reform package
than just eliminating tax and tariff distortions.
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Figure 1: GDP, capital stock, consumption and investment (deviation in percent)
BENCH isthe benchmark steady state (equals one for all t)
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Figure 2: output price of agriculture, nonfood, subsistence food and marketed food (deviation in percent)

BENCH isthe benchmark steady state (equals one for all t)
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Figure 4: Imports of agricultural products; exports of food products (deviation in percent)
BENCH is the benchmark steady state (equals one for all t)
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Figure5: wage rate, rental rate of capital and wage rate/ rental rate of capital (deviations in percent)
BENCH is the benchmark steady state (equals one for all t)



