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A Tale of Two Reforms
Wei Li*

1 identify the absence of well-functioning product markets in transition
economies as a sufficient condition under which big bang reduces output
initially, while a Chinese-style reform increases output. Big bang disman-
tles central planning or centralized organization of production, permitting
monopolistic and vertically interdependent enterprises to pursue their own
monopoly profits by restricting output and inter-firm trade to the detriment
of the economy as a whole. The Chinese reform, by maintaining central plan-
ning but allowing enterprises to produce for the emerging product markets
after they have fulfilled their output quotas under planning, gives enterprises
incentives to expand output beyond planned targets.

1 Introduction

With the fall of Communism, the formerly centrally planned economies in
Eastern Europe and the former Soviet Union (EEFSU) one by one im-
plemented economic reform, known as “big bang,” aimed at transforming
these economies into market economies. The reform involved price liber-
alization, stabilization, trade liberalization and privatization (Lipton and
Sachs, 1990; Blanchard, Froot and Sachs, 1994). The initial result was a
sharp decline in output. Between 1989-94, the cumulative output decline in
26 EEFSU countries is estimated at 40.8% (Fischer, Sahay and Vegh, 1996).
China adopted a different approach toward transition to a market econ-
omy. Instead of abandoning planning initially, China introduced markets
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at the margin, parallel to planning. This reform, officially known as the
“dual-track pricing system,” allowed enterprises to sell their above-the-plan
output at market prices after they fulfilled their planned output quotas
(Byrd, 1989; Naughton, 1995; Li, 1997a). This reform brought about a
rapid and sustained output expansion in the 1980’s in China.

The divergent experience in EEFSU and China is puzzling. Why is big
bang, which dismantles an inefficient economic system with the intent of
establishing a more efficient one, associated with a large initial decline in
economic activity? Why is the Chinese reform, which preserves the ineffi-
cient planning system initially, associated with a marked increase in output?
In this paper, I identify the absence of well-functioning product markets in
transition economies as a sufficient initial condition under which big bang
reduces output initially while the Chinese reform increases output.

My theory has three main components. First, I model the Soviet-type
economic system as an inefficient but consistent system in which state mo-
nopolization of industry and central planning constitute its complementary
components. Under state monopolization, central planning is indispens-
able for integrating a complex network of monopolistic and interdependent
enterprises into what Lenin once called “a single factory,” and for coordi-
nating production in the “factory.” Second, I analyze the impact of big
bang on a Soviet-type economy in the short-run timeframe in which neither
significant improvement in enterprise productivity nor significant entry into
capital-, technology- and information-intensive intermediate product sectors
has occurred. I show that the disintegration of the centralized organization
of production permits each monopolistic state enterprise to pursue its own
monopoly profits by restricting output to the detriment of the economy as a
whole. The disintegration may thus result in a general reduction in the state
industry’s output. Finally, I show that because the Chinese reform preserves
the centralized organization of production but allows the emerging product
markets, however imperfect they may be, to organize the production of the
above-the-plan output, it leads to a general expansion of output in the state
industry.

Under central planning, well-functioning, competitive product markets
are nonexistent and economic activities are coordinated by a centralized bu-
reaucracy. Industry is monopolized by state-owned enterprises.! Production
processes are divided into narrow niches along product and/or geographic

"With central planning, monopolization makes sense if economies of scale are impor-
tant. It also simplifies planning since the planner only needs to deal with a small number
of producers.



lines, with each niche assigned to a single enterprise in most cases.? The
state industry thus consists of a web of interdependent and monopolistic
enterprises. Given this industrial structure, actions taken by an enterprise
that restrict output, can have deleterious external effects. Central plan-
ning minimizes the externalities by internalizing inter-enterprise transac-
tions and reducing each enterprise’s objective to fulfilling planned quotas.
The Soviet-type economic system is thus a coherent system (Ericson, 1991;
Kornai, 1992), despite its inefficiency. Given the Soviet-type institutions,
the planner or the leadership of the Communist state is in a unique position
to exploit their integrated monopoly power. In Section 2, I show that if the
planner’s objective is to mobilize resources for rapid industrialization or self-
enrichment, then the planner may systematically distort resource allocation
in the economy by restricting consumption.

Big bang is designed to be a comprehensive reform (Lipton and Sachs,
1990). By simultaneously implementing stabilization policies, liberalizing
prices, breaking up entry barriers, restructuring existing firms, and liberal-
izing international trade and investment, it was hoped that complementary
market institutions and competitive market conducts would emerge quickly
(Gates, Milgrom and Roberts, 1996). However, while big bang may be
comprehensive ex ante, it loses its complementarity ex post when the econ-
omy responds to some reform measures more slowly than to others. Under
big bang, price liberalization and decentralization can be achieved almost
overnight. But entry into intermediate or heavy industrial sectors, which
generally have high capital, technological, managerial, and informational re-
quirements, is expected to occur slowly (McMillan, 1996).% In the short run,
intermediate product industries are, therefore, likely to be monopolistic or
oligopolistic.

I show in Section 3 that the transition under big bang results in de-
creased output, real wage, and aggregate profits in the short run. The logic
resembles the problem of successive monopolies where a switch from ver-
tical integration to decentralization reduces output and integrated profits
due to double marginalization. The situation is, however, more complex

2For example, 77% of the output from 7,664 product groups in the former Soviet Union
were supplied by monopolies (World Bank, 1992). The concentration statistics would be
even more striking if geographic considerations were factored in. In China, specialization
and concentration took place mostly at the provincial level.

3 According to Svejnar (1991, p. 113), many observers were “surprised by the slow
entry of potential western investors, the slow penetration of imports in some countries and
exports in most of them, the continued limited product diversity, ..., and the emergence
of private firms only in special niches of industrial production.”



here. The switch from centralized to decentralized decision-making allows
any price markup or output reduction by any intermediate producer to be
propagated through a web of imperfectly competitive producers, resulting
in economy-wide decreases in output, real wage and enterprise profitability.

I then show in Section 4 that the Chinese reform can prevent the initial
output decline because it forces each enterprise to produce at least its out-
put quota. Moreover, the reform encourages each state enterprise to expand
production by permitting it to produce and sell over-the-quota output at a
higher market price. The increase in output under the reform implies a re-
duction in distortion because the residual demands in the emerging markets,
which were untapped prior to the reform, are now being served.

This paper is related to Murphy, Shleifer and Vishny (1992) and Blan-
chard and Kremer (1997). Murphy et al. (1992) analyze the failed partial
reform in the former Soviet Union in which input producers can sell at mar-
ket prices to private firms but must sell to state firms at artificially low
state prices. Assuming competitive input markets, they show that the par-
tial reform leads to a diversion of inputs from state firms to private firms,
resulting in coordination failures and reduced output and welfare. Their
analysis implies that big bang which liberalizes all prices should not reduce
output. Blanchard and Kremer (1997) argue that under big bang state firms
that are locked into an upstream-downstream bilateral relationship may op-
timally not offer prices sufficiently high to their crucial suppliers so as to
prevent input diversion. The resulting coordinating failures may lead to an
initial decline in total output. In this paper, I show that even when state
firms offer high enough prices to suppliers to successfully prevent supply
diversion, big bang may still lead to a reduction in output.

This paper differs in focus from other theoretical papers on transition.
To highlight the comparison between the Chinese reform and big bang, this
paper focuses on the commonality between China and EEFSU. For discus-
sions on the implications of the differences in economic structure on the
difference in economic performance in transition, see Sachs and Woo (1994)
and Qian and Xu (1993). The focus of this paper is also limited to economic
factors. For discussions on the political economy issues, see Dewatripont
and Roland (1992), Dewatripont and Roland (1996) and Wei (1997).

2 Soviet-type economy

State monopolization of economic and political power in a Soviet-type econ-
omy permits the planner—the Communist party leadership—to pursue an



objective that deviates significantly from the collective welfare of the con-
sumers. Here I take as a primitive that the planners’ objective is orthogonal
to consumer welfare.*

Consider a simple Soviet-type economy consisting of a representative
planner and a representative consumer. The economy produces a single final
good Xy, of which D is consumed by the consumer and the remainder G =
Xo — D is taken away by the planner. The planner is assumed to maximize
G, which he can invest in the military-industrial complex (or enrich himself).
The consumer has a labor endowment H, which she allocates between social
production L and leisure H — L. Let the shadow wage rate be the numeraire
and pg the shadow price of the final good. The consumer chooses D and
L to maximize her utility U(D, H — L) subject to the budget constraint,
poD + H — L = H. This yields the consumer demand D(py) and the labor
supply L(pog) = poD(po). In order to focus on the economic issues, I assume
that D(po) and the revenue function pgD(pg) satisfies the conditions listed
in Appenix A.

The price pg should be understood as an implicit price such that D(pg) =
D* for a given allocation D*. In a Soviet-type economy, pg typically exceeds
the observed official price Py and chronic shortage is common. The dif-
ference, pg — Py, measures the implicit price of the ration coupon or the
time and effort wasted in queuing and stockpiling (Weitzman, 1991; Boy-
cko, 1992; Osband, 1992) or the shortage rent which accrues to the planner
(Shleifer and Vishny, 1992). In what follows, I adopt the Shleifer-Vishny
assumption that the planner captures the shortage rent pg — Py so that the
implicit consumer price and the implicit planner price are identical to py.

Labor is the only primary factor of production, while services of physical
capital and land (measured in flows) are modeled as intermediate inputs.
Other natural resources, such as minerals, are extracted and used naturally
as intermediate inputs. The planner has full control over the use of all
capital, land, and other natural resources, and hence the allocation of all
producer goods. The planner, however, has no direct control over the supply
of effective labor, which varies with pg. He therefore must trade off between
allocating labor and natural resources to produce D, which induces labor
supply, and allocating these resources to produce G.

The economy uses a roundabout production technology. There are two
intermediate product enterprises and one final product enterprise, each pro-

4To the extent that the planner cares about consumer welfare in addition to his own
consumption, big bang may lead to an even greater fall in output since the output under
central planning would be higher. See Li (1997b).



ducing a single good. Each intermediate good is produced with a decreasing
average cost technology: there is a fixed requirement of F; units of labor
(¢ = 1,2) and each additional unit of X; requires /; units of labor and a;;
units of intermediate good j # i. The final good is produced with a constant-
returns-to-scale technology: each unit of Xy requires Iy units of labor, aq
units of the first intermediate good and agy units of the second intermediate
good. This specification captures the observation that the production of
intermediate inputs or heavy industrial products generally has higher cap-
ital, technological, managerial, and informational requirements and hence
relatively higher overhead costs than the production of consumer products.

To achieve consistency in planning, the planner must balance the pro-
duction (i.e., the source) and the uses of intermediate goods:

X1 =a12X2 +a10Xo, X2 = aaX1+ azXo (1)
Solving for X; and X5 yields the derived demands for intermediate inputs:

X1 = [(a10+ ai2a20)/(1 — a12a21)]Xo = A1 Xy (2)
Xy = [(a20 + az1a10)/(1 — a12a21)]Xo = A2Xy (3)

where A; is the final good industry’s total unit requirement for intermediate
good 1.5 “Material” balance in labor requires that the labor supply meets
all labor requirements:

L(po) =0 Xo+ 1 X1 +1Xe+ F1 + Fy (4)
Substituting in (2), (3), Xo = D+ G, and L(pg) = poD(po) yields
oG = (po — ¢)D(po) — F1 — I (5)

where ¢f = lp+11 A1+12 A5 is the marginal cost the planner faces in producing
the final good.

Equation (5) has an important economic interpretation. The right hand
side measures the integrated monopoly profits. Denote it by S(pg) and
rewrite it as S(pg) = L(po) — c5D(po) — F1 — F. It is thus clear that S(po)
also measures the labor time over and above that required to produce for
the needs of the consumer, or the aggregate labor surplus. The planner’s
consumption is therefore financed by the surplus that it extracts from the
consumer.

51 assume that 1 — a12a21 > 0 so that the planned production is sustainable in the
sense that it is capable of generating positive amounts of final output.



Let po(D) denote the inverse demand function. Rewriting (5) as G =
[(po(D) —c§)D — F1 — Fy]/cfy gives the economy’s production possibility locus
(PPL), i.e., all feasible combinations of D and G given the technology and
the institution.® Since labor supply is endogenous, the PPL also represents
the amount of available labor at each feasible allocation.

Centralized equilibrium

The economy is in a centralized equilibrium when the planner’s action maxi-
mizes G. Since extracting surplus from the consumer is tantamount to taxing
the consumer, the planner’s problem is analogous to an optimal tax prob-
lem. Following the convention in the optimal tax literature (e.g., Diamond
and Mirrlees, 1971), I restrict the planner to tax only explicit purchases but
not the consumption of leisure. The equilibrium is thus second-best.

The first order condition that an interior equilibrium must satisfy is
OL/0D?® = ¢j. That is, the planner equates the marginal increase of labor
supply to the marginal cost of eliciting that increase. The first order condi-
tion can also be expressed in a Ramsey pricing formula: (p§—cj)/pj = —1/€,
where e = D' (p§)p§/D(p§) is the elasticity of demand. The markup p§ — ¢
is the implicit tax on consumption. The equilibrium output of each inter-
mediate input is X7 = A;(G* 4+ D?®) for ¢ = 1,2. Under the assumptions
listed in Appenix A, the centralized equilibrium exists and is unique.

Proposition 1 If the objective of the planner is to mobilize resources for
rapid industrialization or for self-enrichment, then it is in the interest of
the planner to extract maximum surplus from the consumer by restricting
consumption as an integrated monopoly.

This proposition suggests that contrary to conventional beliefs, profits
are important in a Soviet-type economy. But profitability must be consid-
ered, as Stalin asserted in 1951, “not from the standpoint of individual plants
or industries, and not over a period of one year, but from the standpoint of
the entire national economy and over a period of, say, ten or fifteen years”
(quoted from Ellman, 1989, p. 25). Stalin’s emphasis on “economy-wide
profits” highlights the key feature of the Soviet-type economic system—the
full integration of economic activities under state ownership and central
planning. While the logic of such a system is already outlined in the previ-
ous section, it is worth emphasizing here that central planning, in particular,
quantity planning is essential to prevent each monopolistic enterprise from

5The production is assumed to be feasible in producing positive amounts of D and G;
see Appenix A.



maximizing individual profits at the expense of the economy as a whole. For
more discussion on the model of centrally planned economy, see Li (1996).

3 Transition economy under big bang

This section analyzes the impact of big bang by comparing the equilibrium
patterns of resource allocation before and after big bang. The analysis here
focuses on three salient features of big bang—decentralization, price liberal-
ization, and macroeconomic stabilization. The effects of trade liberalization
will be discussed in Section 5.

Consider the following transition economy. 1) State enterprises are au-
tonomous and maximize profits.” 2) Prices are liberalized. 3) Stabilization
policies are in place. 4) No serious restructuring has occurred in the short
run, so the inefficient input requirement coefficients a;;, l; and F; continue
to describe the production technology. 5) Each intermediate industry is a
monopoly and the consumer industry is perfectly competitive.?

Since a formal tax system has yet to emerge, the government continues
to rely on enterprise profits to finance its operations. In order to isolate the
short-run impact of big bang, I consider a simple case where the government
imposes a lump sum tax on each enterprise.” To simplify further, I assume
that the lump sum tax is set just below the enterprise’s monopoly profits,
leaving each enterprise with an arbitrarily small after-tax profits.!® The
government’s tax revenue is thus approximately II. The government then
spends its tax income by purchasing the final good, G, at the market price,
po- To the extent that stabilization policies are effectively enforced, the
government faces a hard budget constraint, or pgG = II.

In this decentralized economy, actions taken by the consumer and indi-
vidual enterprises determine the allocation of resources. The behavior of the

7 Alternatively, one may model the enterprise as a labor-managed firm. Since a labor-
managed firm can always be approximated by a profit-maximizing firm facing an above-
market wage rate in a static model, the current model can be easily modified and its
results reinterpreted.

8This is a simplifying assumption. What matters here is that the intermediate indus-
tries are less competitive than the consumer good industry.

9This lump sum tax does not affect enterprise behavior as long as enterprises stay
open in the short run. That governments must rely on distortionary taxes to raise revenue
should strengthen this paper’s results, since distortionary taxes in general reduce monopoly
output.

10 Allowing the consumer to share some of the profits would complicates the analysis by
introducing an additional demand externality through consumer demand, but would not
in general alter the main result of the paper that big bang reduces output.



consumer described in Section 2 remains valid except that pg should now
be interpreted as the market price of the final good. The behavior of the
decentralized enterprises is modeled below as a two stage price game: the
intermediate enterprises simultaneously and independently name intermedi-
ate prices p; and po, and then perfect competition in the final good market
forces py to equal marginal cost. Each enterprise produces output to meet
its demand at the equilibrium prices.

Decentralized production

After p; and py are announced, the marginal costs of producing the three
goods are:

co(p1,p2) = lo+aiopi+agp2, c1(p2) = lLi+aap2, ca2(p1) = la+aizpr (6)

Perfect competition in the final good industry leads to marginal cost pricing
p§ = co(p1,p2) and zero profit mp = 0. The intermediate monopolies can
potentially earn positive profits m; = (p;—¢;) X; — F; for i = 1,2. Equilibrium
in each intermediate market requires that the material balance equations (2)
and (3) hold. Using these equations, the aggregate profits are

HE?T0+7T1+7T2:(pé—CS)Xo—Fl—FQ (7)

Substituting in (7) into the government budget constraint pjG = II,
one finds that the government demand, G = S(D)/cj, is identical to the
planner’s demand.!' The big-bang equilibrium allocation, however, differs
from the planner’s allocation since decisions are now made by decentralized
industries. The total demand for the final good is then:

Xo=D+G=pyD(pg)/co — (Fr + F2)/cq (8)

The derived demands for intermediate goods are X;(p1,p2) = X;(p§) =
A; Xo(p) (i = 1,2). Note that the demand function Xo(po) resembles a
profit function with zero marginal cost. It is thus possible that Xy (po) is
upward sloping when pg is low. This and other properties of the derived
demand curves are shown formally in Appenix B.

The economy is in a big-bang Nash equilibrium when competition in the
final good industry leads to marginal cost pricing pg = co(pl{,pg) and each
intermediate industry simultaneously names its own price pi? to maximize
i (p1,p2). Because m;(p1,p2) = (pi—ci)AiXo(ps)—F; is continuous in (p1, p2)

1This is true only when the government taxes away all monopoly profits.



and strictly concave in p; given the assumptions listed in Appenix A, there
exists a pure-strategy Nash equilibrium (Friedman, 1977). An interior pure-
strategy equilibrium must satisfy the following first order conditions:
87TZ'
Opi

= A Xo(ph) + (9} — ;@) AiXo(ph)aio =0, i =1,2 (9)

Will an interior equilibrium ever occur in the non-decreasing portion of
the demand curve? The answer is no. If it were that X{(p}) > 0, then
each intermediate industry could increase its profits by increasing its price
unilaterally. But this is impossible in a Nash equilibrium. The analysis
below will thus focus on the downward sloping portion of the demand curve.

There also exists a boundary Nash equilibrium in which the state indus-
try collapses. Consider the following intermediate prices: p; = (By — lo)/aio,
where P is the reservation price for Xy. (The existence of p, is shown in
Appenix B.) By definition, p; is the smallest p; that annihilates the final de-
mand regardless of what price the other intermediate enterprise charges. If
each intermediate enterprise charges p; (¢ = 1, 2), then no output is produced
and no enterprise makes positive profits. But no enterprise can improve its
profits by a unilateral deviation. The price vector (p;,Ps, p°(P;,P2)) is thus
a Nash equilibrium. This boundary equilibrium is, however, Pareto inferior
to any interior equilibrium.

The fact that the transition economy is capable of sustaining Pareto-
ranked multiple equilibria suggests that coordination failures may be a plau-
sible explanation for the decline in economic activity under big bang. When
the economy slips into the boundary equilibrium, an enterprise wanting to
produce is not able to do so because it cannot find any supplier or customer
with whom to trade. The state industry as a whole ceases production. The
boundary equilibrium, however, is not robust. Its existence owes much to
the assumption that all inputs must be used in fixed proportions. Li (1997b)
shows that if it is possible to substitute labor for intermediate inputs, the
boundary equilibrium can be ruled out. In the following discussion, I focus
on the implications of interior equilibria where state enterprises continue to
operate in the transition economy.

The economic impact of big bang

Before comparing big-bang equilibria with the centralized equilibrium, it is
instructive to identify two types of pecuniary externalities in the decentral-
ized economy. First, through production linkages, any action taken by an
intermediate enterprise that increases price and decreases output will lower

10



the other intermediate enterprise’s profits by raising its cost and lowering
its demand: 9
57: = —CL]'Z'AZ‘XO + (pi — Ci)AiX(/]ajo <0 (10)

for i # j. The external effects, or circular externalities,'? arise from trans-
actions between enterprises. Second, there are demand spillovers or demand
externalities since industrial profits become government demand which in
turn contributes to industrial profits. Demand externalities arise from trans-
actions between the government and enterprises.

The effects of the externalities can be seen by differentiating G = (w1 +
m)/po with respect to p; (j = 1,2) and evaluating the result at a big-bang
equilibrium:

OG(p}) Lb 10m G
=G (Pagp=—Ti - C <0 11

The first term on the RHS registers circular externalities, while the second
term measures demand externalities. These externalities, however, are in-
ternalized in the centralized equilibrium, i.e., 9G(p§)/dp; = G'(p§)ao = 0
(Section 2). Each individual enterprise maximizing its own profits does not
take into account the negative externalities, and therefore tends to make
decisions that lead to lower output and lower aggregate profits. The source
of the pecuniary externalities is the combination of imperfect competition,
inter-industry dependence and decentralized decision-making.

To develop this argument formally, I examine the behavioral implica-
tions of the two types of pecuniary externalities separately. Consider first
the effects of circular externalities. Because of roundabout production, a
price increase by any producer raises other producers’ costs and prompts
them to raise their prices, which in turn causes all affected producers to
raise prices, leading to a deleterious chain reaction in price-cost escalation.
This price-cost escalation curtails inter-enterprise trade, and hence reduces
enterprise output and profits. Turn next to the effects of demand external-
ities. Under central planning, the planner can internalize the production
and the consumption of G, and extract surplus at the expense of the con-
sumer only (Proposition 1). Under big bang, each enterprise maximizing its
own profits m; = (p; — ¢;(p;))Ai(D + G) — Fj extracts monopoly rent at the
expenses of both the government and the consumer. Considering that G is

2The circular externalities are similar to the vertical externalities in the “chain-of-
monopolies” problem (Spengler, 1950).
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obtained by levying an implicit distortionary tax on consumption, extending
monopoly pricing to G amounts to taxing the consumer twice. The result
is an increase in the implicit tax rate or the final price, and a reduction in
government spending, consumption and output.

Proposition 2 If D(pg) satisfies the conditions listed in Appenix A, then
the implementation of big bang leads to the following short-run outcomes:
1) an increase in price or a decrease in real wage (p} > pg),
2) a decrease in output (X? = X;(p}) < X7 = X;(p§) for all 1), and
3) a decrease in consumption (D® = D(p}) < D* = D(p})),
4) a decrease in government spending (G* = G(p}) < G* = G(p})).

Proof. Strict concavity of poD(pg) implies that government spending G(pg) =
[(po — ¢§)D(po) — F1 — Fy]/c is strictly concave in pg. G'(pp) is thus strictly
decreasing. At the centralized equilibrium, one has G'(p§) = 0. At a big-
bang equilibrium, one has G’(p}) < 0 (Equation (11)). It thus follows that
ph < pg. The remaining claims follow immediately. Q.E.D.

Discussion

The predictions of the model are consistent with the stylized empirical ob-
servations in EEFSU regarding the decline in output, the increase in prices
relative to wage rate, and the fall in government spending shortly after the
implementation of big bang. The model also offers predictions concerning
the behavior of state enterprises. In particular, the model predicts that each
enterprise will face a contraction in demand and an increase in input prices
relative to wage rate. The contraction in demand is attributable to the fol-
lowing factors in this model: the decline in real wage rate, the decline in the
government’s real income and the decline in input demand. Surveys of Pol-
ish enterprises show that firms perceived a sharp drop in their demand after
big bang (Berg and Blanchard, 1994). The increase in input prices relative
to wage rate is attributable in this model to monopoly pricing by a “web
of monopolies.” The web of inter-industry production linkage propagates
and magnifies any intermediate price markup throughout the economy, re-
sulting in higher input prices relative to wage rate. The sharp increase in
input costs is indicative of a sharp supply contraction. This prediction is
also consistent with empirical observations. In Poland, the initial increase
in prices was found to be due primarily to increases in nonwage costs (Berg
and Blanchard, 1994).

12



4 Transition economy under the Chinese reform

The Chinese reform transforms a Soviet-type economy not to a market econ-
omy but to a hybrid economy where plan and market coexist. The state
planning authority continues to set a mandatory output quota Q; = X;(p§)
for each enterprise and delivers to each enterprise the intermediate inputs
a;iQ; (j # 1) required to produce the quota. At the end of each production
cycle, the authority procures ); from each enterprise at the artificially low
official price P; < pj. But planning is no longer the only mechanism through
which resources are allocated. The dual-track plan/market system allows
state enterprises to produce and sell over-the-quota output, and to buy the
required additional inputs at market clearing prices outside of the planning
distribution channel. Individual enterprises can now make production and
pricing decisions on over-the-quota output. This reform thus creates prod-
uct markets parallel to planning. With the quotas set at Q; = X;(pj), the
planning authority continues to make decisions affecting the intramarginal
allocation of resources, but decisions affecting the marginal allocation of
resources are decentralized down to individual enterprises.

In this section, I analyze the short-run implications of this reform by fo-
cusing on the behavior of the enterprises that are liberalized at the margin,
taking as given the planned quotas and planned prices. In order to highlight
the comparison between the Chinese reform and big bang, I focus on the
commonality between China and EEFSU as transition economies, and study
the short-run consequences of applying the Chinese reform to the stylized
Soviet-type economy described in Section 2. The transition economy will
thus share the same short-run characteristics described in Section 3 with the
exception that prices are liberalized only at the margin under the Chinese
reform. In order to isolate the short-run impact of the reform, I also main-
tain the assumption that the government imposes a lump sum tax on each
enterprise that takes away (almost) all monopoly profits (see footnote 9).

For the given quotas, actions taken by individual industries determine
the allocation of resources outside of planning in conceptually the same way
as in a transition economy under big bang. Enterprise behavior will thus be
modeled also as a two-stage price game: taking the quotas as given, the in-
termediate enterprises simultaneously and independently name intermediate
prices p1 and py on over-the-quota outputs, and then perfect competition
in the final good market forces py to equal marginal cost. Each industry
produces output to meet its demand at the equilibrium prices.

13



Decentralized production outside of planning

Upon receiving the planned final output Qo = Xo(p{), the government re-
tains G* = G(pf) and distributes the rest D* = D(pf) to the consumer at
the planned price FPy. Because Py < pg, the subsidized supply of consumer
good must be rationed. After consuming her ration D?, the consumer can
purchase additional units of the final good at the market clearing price pg if
her residual demand

_} D(po) — D* if po < pj,

is positive. To meet the consumer’s residual demand, enterprises must pro-
duce more than their quotas. In the final good industry, perfect competition
in the residual market results in zero residual profit 7, = 0 and marginal
cost pricing:

po = lo + a1op1 + azop2 (13)

For the intermediate monopolies to produce beyond their quotas rationally,
however, they must generate additional monopoly profits. The additional
monopoly profits, taken away by the government in lump sum taxes, is used
to purchase additional units of the final good, denoted by g, for govern-
ment consumption. The requirement for additional intermediate inputs to
produce the residual final output ¢y = d + g creates the derived residual
demand for intermediate goods: x; = A;zg (i = 1,2). The residual prof-
its that each intermediate enterprise earns by serving the residual demands
are:'3 77 = (p; — ¢;)x; (i = 1,2). Government’s residual demand g is thus
determined by its budget constraint pgg = 7] + 75, or

9 = (po = cp)d(po)/cp (14)

Similar to (5), this equation represents the trade-off between the govern-
ment’s residual consumption g and the consumer’s residual consumption d,
or the residual PPL.

Substituting (14) into the residual demand functions yields: zo(pg) =
pod(po)/cl and zi(po) = Aixo(po) for i = 1,2. Relating the residual demand
functions to the unrationed demand functions X;(po), one can show that

3Note that the fixed costs are already sunk in planned production.
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Figure 1: Production Possibility Loci (PPLs) in Soviet-type and Transition
Economies.

An enterprise’s residual demand is thus its unrationed demand minus its
quota. The residual demand functions x;(pg) therefore inherit the properties
of X;(po) listed in Appenix B.

Combining (5) and (14) gives the PPL of the dual-track economy for the
given quotas:

G=G+9=G°+ (po(D) — c§)(D — D*)/c§, for D> D* (16)

Figure 1 depicts the PPL of the Soviet-type economy (and the big-bang
economy ), and the PPL of the dual-track economy. Point CE, the peak of the
Soviet-type PPL, represents the planner’s bliss point under central planning
and hence the centralized equilibrium. Point BB, on the upward sloping
portion of the Soviet-type PPL represents the big-bang equilibrium. Under
the dual-track system, the consumer must supply L° = po(D?*)D?® amount
of labor to produce the quota output and is compensated in consumption
good D? in a lump sum. This implies that the PPL starts from point CE.
Any incremental labor supply po(D)(D — D?) is compensated by incremental
consumption D— D?®. The reform thus induces more labor supply, potentially
increasing not only consumption but also government spending. Indeed, at
point CE, the slope of the dual-track PPL is positive: (0G/0D)p=ps =
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po(D?)/c§ —1 > 0, whereas the PPL under central planning has a flat slope
at point CE. In addition, for all consumption level D > D?®, the dual-track
economy is able to generate more GG than the centrally planned economy,
since G*+g— [(po(D)— ) D/c— (Fy+F) /ei] = (po(D*)—po(D)) D* /> 0.
I summarize the result below.

Proposition 3 The Chinese reform induces an outward shift of the econ-
omy’s PPL and potentially moves the economy to a higher level of efficiency.

A decentralized equilibrium in price in the residual markets is a set of
prices pj), pi, and p5 such that py = lg + a10p] + a20p) and no intermediate
enterprise can increase its profits by unilateral deviation. Concavity and
continuous differentiability of 7} (p1,p2) (i = 1,2) imply that there exists a
pure-strategy Nash equilibrium (Friedman, 1977). An interior pure-strategy
Nash equilibrium must satisfy the following first order conditions:

Xi(po) — Qi + (pf — () X[ (pp)aio =0, j#1i (17)

There also exists a boundary equilibrium in which each intermediate
enterprise charges too high a price to choke off its residual demand, and
no enterprise produces beyond its quota. Li (1997b) shows that when the
technology is flexible such that additional output can be produced by using
additional labor alone, the boundary equilibrium can be ruled out. In the
remainder of this section, I focus on the interior equilibria.

The economic impact of the Chinese reform

Equation (17) defines for each intermediate enterprise a reaction function,
D; (pg, Q;). Tt is apparent that each enterprise’s reaction function is affected
directly only by its own quota. By appealing to the second order condition
implied by concavity, one can verify the following comparative statics result.

Proposition 4 An increase in an intermediate enterprise’s output quota
shifts its reaction curve downward, and therefore tends to lower its market
price and increase its output.

In contrast, however, a marginal increase in quota in the competitive con-
sumer industry, holding all other quotas fixed, will not have any impact on
its market price or output.

This proposition implies that the government can influence prices in
the imperfectly competitive residual markets by exercising its control over
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Figure 2: Equilibrium Under the Dual-Track System.

output quotas. When every enterprise produces beyond its quota, control-
ling output quotas amounts to regulating decentralized enterprises intra-
marginally. The intramarginal regulation limits the decentralized decision-
making to the residual markets, thereby mitigating the pecuniary external-
ities that have proven extremely injurious under big bang. To see this, I
differentiate G = G* + (w] + 74)/po with respect to p; and evaluate the
result at the dual-track equilibrium. Doing so yields:

T .

a(;g;o) = o (Fas (X 08) ~ @) + (0] — )X} (ph)a) — 92(G - G <0

(18)

Because the quotas reduce the residual demands, they limit the magnitudes

of both circular externalities (the first term) and demand externalities (the

second term). But the dual-track system does not eliminate the externalities.

Consequently, the equilibrium point CR is on the left of the peak of the
Chinese-reform PPL in Figure 1.14

The equilibrium outcome in a typical intermediate enterprise is depicted

in Figure 2. The enterprise must produce its output quota, @;. When it

produces more than the quota, it is allowed to sell its additional output at

“EFrom (18) one has G'(pj) < 0. It thus follows that G'(D") = G’ (po(D"))ps(D") > 0,
or the dual-track equilibrium is located on the upward sloping portion of the Chinese-
reform PPL.
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market clearing price p; and earn monopoly profits on the additional sales.
Since the additional sales do not lower the planned price on its quota output,
the enterprise has an incentive to produce beyond the quota. The Chinese
reform, therefore, raises output in every enterprise. The equilibrium market
price of the final output p{j, therefore, must be smaller than the shadow
price pj under central planning, implying that the Chinese reform raises
real wage. In addition, since each enterprise must earn additional profits
when it engages in market transactions by producing output in excess of the
quota, the aggregate profits will necessarily increase.

By allowing enterprises to sell their above-the-quota outputs at the mar-
ket price, the reform in effect permits industries to “price discriminate.”
This reform should lead to an efficiency gain because the residual demands,
which were untapped prior to the reform, are now being served. In Figure 2,
the trapezoidal area ABDE measures the size of the efficiency gain. This
gain is shared between the customers and the enterprise or the government.
The following proposition summarizes the findings.

Proposition 5 Given the assumptions listed in Appenix A, if the output
quotas are set at the centralized equilibrium levels, then the Chinese re-
form raises output and profits in every enterprise and raises real wage. The
resulting equilibrium Pareto dominates the centralized equilibrium.

These findings can also be understood by relating the Chinese reform to
a tax reform. Since government revenues come from monopoly profits both
before and after the reform, the monopoly profit margins can be considered
commodity tax rates. Under the Chinese reform, the “pre-reform tax rates”
or monopoly profit margins apply only to the fixed mandatory quotas, in
effect turning pre-reform taxes into lump-sum taxes. If residual markets
exist, that is, if p{; < pg, then sales in residual markets are taxed at reduced
marginal rates pj— ¢ (see (16)). The Chinese reform is thus observationally
equivalent to a tax reform that reduces marginal tax rates. As a result,
enterprises increase production and labor demand; the consumer is offered a
higher real wage rate (or more consumption) and hence supplies more labor.
The reform, therefore, leads to an increase in aggregate economic activity.

The efficiency gain from the reform is shared between the consumer and
the government. This result has two implications. First, the reform has the
potential to improve government finance and reduce the fiscal pressure to
monetize deficits, thus helping maintain macroeconomic stability during the
early stages of transition. The reform experience in China as summarized
in McKinnon (1994) is consistent with the model prediction. Second, be-
cause the reform delivers an immediate Pareto improvement, it helps build
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constituencies favoring more reform, making the reform process sustainable
(Dewatripont and Roland, 1992).

Prerequisites for successful implementation

In order for the Chinese reform to bring about a Pareto improvement in the
economy, it is necessary that the quotas be strictly enforced. To see why,
consider an extreme case where the quotas are not enforced at all. Because
market prices exceed planned prices, every enterprise has the incentive to
produce only for the market. The resulting equilibrium will be no different
from a big-bang equilibrium. To implement the Chinese reform successfully,
it is therefore necessary that the government be capable of enforcing the
quotas.

The government must also be aware of the rent-seeking opportunities
that the divergence of planned and market prices creates for its officials.
Corrupt officials may enrich themselves by diverting plan resources under
their control to the market. Such official corruption reduces the effectiveness
of the dual-track system and undermines political support for the reform.
It is therefore also necessary for the government to uphold effective law
enforcement in order to limit the damages inflicted by official arbitrageurs.
The Chinese government in the 1980s was able to plug enough loopholes in
the dual-track system to make it work.

The ability of a government to exert such control is also constrained
by the openness of the economy. Before the reform, China was a closed,
self-sufficient economy. State control over the economy was nearly absolute.
Under these conditions, the Chinese reformers had both the opportunity
and the means to implement the reform successfully.

In contrast, EESFU countries were integrated under the CMEA (Council
for Mutual Economic Assistance) trade framework prior to the reform, and
socialist foreign trade planning was an integral part of central planning. No
one country’s central planning authority had complete control over resource
allocation within its own border. It is, therefore, doubtful that any one
EEFSU country could have avoided its own economic decline by unilaterally
adopting the Chinese reform. It is also doubtful that the post-communist
governments in EEFSU would have had the power to enforce quantity quotas
after the central planning apparatus had crumbled. However, it remains
plausible in theory that the Chinese reform could have succeeded in EEFSU
if all or most of EEFSU countries had coordinated and synchronized their
implementations of the reform prior to the demise of central planning.
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5 Extensions
A. Input substitution

The fixed technological coefficients in the current model preclude any substi-
tution among inputs. While production is designed to be highly specialized
in a Soviet-type economy, forced substitution of inputs has been a fact of
life due to chronic shortage and supply disruptions. To capture this sub-
stitution flexibility, I extended the model in Li (1997b) to allow for flexible
technology. The key results of the exercise are that 1) the extension does
not alter the main results of the paper, and 2) the extension shows that the
boundary equilibrium discussed in Sections 3 and 4 is not robust and may
be ruled out when there is flexibility in input substitution.

B. Wasteful queuing and consumer welfare

Under the assumption that the planner captures all labor surplus (including
shortage rents) in the Soviet-type economy, big bang is found to reduce con-
sumer welfare. However, as Boycko (1992) and Osband (1992) have shown,
if the consumer must bear some of the efficiency cost of queuing or other ra-
tioning schemes by expanding valuable labor time/effort to capture shortage
rents, then eliminating shortages in consumer good markets with price lib-
eralization can improve consumer welfare. Under the Chinese reform, this
welfare gain should provide additional economic benefit to the consumer.
Under big bang, this welfare gain must be compared with the welfare loss
arising from imperfect competition in the emerging markets, making it dif-
ficult to ascertain theoretically the net welfare change.

C. International trade and the collapse of CMEA

The theory focuses on inter-industry dependence in a closed transition econ-
omy. But it can be extended to analyze inter-regionally dependent markets
in the presence of imperfect competition, since the inter-industry dependence
translates directly into inter-regional dependence if regional economies spe-
cialize. The extended theory may offer a plausible explanation as to why
trade among the CMEA countries collapsed after big bang. The logic is
similar to the paper’s explanation of the decline in economic activity under
big bang. Notice that the CMEA trade arrangement negotiated by mem-
ber governments may be economically rational in the eyes of the planners,
but not necessarily individually rational to enterprises in each country. As
member countries decentralized decisions down to enterprises, the CMEA
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trade arrangement could no longer be sustained since individual enterprises
would seek to maximize their individual profits, not the planners’ objec-
tives. As a result, not only would there be a reduction in trade among
enterprises within each country, there would also be a reduction in trade
among enterprises between countries. The extended model should be capa-
ble of endogenizing the effects of CMEA collapse on the decline in economic
activity among CMEA member countries. In addition, the extended theory
would allow one to formally model the impact of trade diversion and import
competition on domestic production.

6 Conclusion

Subject to qualifications, the theory developed in this paper offers a consis-
tent explanation of the output decline in EEFSU and the output expansion
in China. Its predictions are also consistent with major stylized facts con-
cerning the developments in prices, the aggregate profits and hence govern-
ment revenue or potential revenue under both reforms.

This paper shows the importance of initial market conditions in transi-
tion. Since product markets do not exist under central planning, the short-
run performance of a transition economy under big bang depends crucially,
among other things, on how fast competitive product markets develop. If
the emerging product markets are monopolistic and segmented along pro-
duction and distribution linkages, big bang is shown to reduce output, lower
real wage, and reduce the aggregate profits. The inefficiency in the emerging
product markets, however, is not insurmountable. The Chinese approach to
transition manages to maintain a delicate balance between plan and market
that mitigates the inefficiency in the emerging product markets and results
in an expansion of output, an increase in real wage and aggregate profits.

In addition to possibly offering a better understanding of the transition
in EEFSU and China, this paper provides a useful lesson for the design
of transition policy. If the objective is to have a smooth transition, then
a transition policy must be complementary not only among its constituent
elements, but also with the economic environment. Complementarity among
different elements of the reform itself is necessary but not sufficient.

Appenix A

Assumptions on consumption and production.
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1. (Boundedness). D : pg € [0,a] — D(po) € [0,0], where a < o0,
B < +o0, D(0) = f and D(«) = 0;

2. (Differentiability). D(pp) is twice continuously differentiable in [0, o]
and D'(pg) < 0;

3. (Concavity). The revenue function pyD(pg) is strictly concave in py.

4. (Feasibility). There exist p; and po such that D(pg) = D(lp + a1op1 +
a20p2) > 0, 7T1(p1,p2) > (0 and 7T2(p1,p2) > 0.

Assumptions 1 and 2 implies that there exists a continuously differen-
tiable inverse demand function, pg(D). Assumption 4 implies that II(pg) > 0
for some pg so the centralized production is feasible.

Appenix B

Properties of derived demand curves. Assumptions 1-3 in Appenix A
imply that 1) there exists a reservation price p, > pj for all X; (i =0,1,2),
and 2) there exists p, < p§ such that X;(po) < 0 for py € [p,Pp), and

Xi(po) > 0 for py € [0,p,) for all i.

Proof: 1. Let P = {py € [0,a] : Xo(pop) > 0} denote the support of
Xo(po). P is not empty because Xo(pj) > 0. P is bounded from above
because Xo(a) = —F) — F» < 0 and Xo(po) is continuous. Its least upper
bound p, = sup,, P then defines the reservation price for X such that
Xo(py) = 0. Because X;(po) = A;Xo(po), Py should also be the reservation
price for X; (i =1,2). Since Xo(p§) > 0, it follows that By > pj.

2. Strict concavity of poD(po) (or Xo(po)) implies that X{(pg) is mono-
tonically decreasing. Using the facts that X(pj) = G'(p]) + D' (p§) =
D'(p§) < 0 and Xy(po) is continuous, one gets X{(py) < 0 for any py €
[p§,Do)- Since X((po) is monotonically decreasing, only the following two
cases are possible for py € [0, p§):

Case 1: X;(po) <0 for all pg € [0,pj). In this case, p, = 0.

Case 2: There exists a p; € [0, p§) such that X((pg) > 0. In this case there
must exist a p, € (p, py) such that X(p,) = 0 and X;(po) < 0 for all
Po € [py, 15)-

This proves the second property of Xo(pg). Because X;(pg) = A4; Xo(po), the
same property holds for X;(pg) for i = 1,2. Q.E.D.
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