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Abstract

This paper explores endogenous institution formation
under a catching-up strategy in developing countries.
Since the catching-up strategy is normally against the
compartive advantages of the developing countries, it

can not be implemented through laissez-faire market
mechanisms, and a government needs to establish non-
market institutions to implement the strategy. In a simple
two-sector model, the authors show that an institutional
complex of price distortion, output control, and a
directive allocation system is sufficient to implement the

best allocation for the catching-up strategy. Furthermore,
removing any of the three components will make it

no longer implementable. The analysis also compares
the best allocation and prices under the catching-up
strategy with their counterparts under no distortions.
The results of this paper provide important implications
for understanding the institution formation in the
developing countries that were pursuing a catching-up
strategy after World War II.
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1 Introduction

After World War II, many former colonial or semi-colonial countries in Asia,
Africa and Latin America achieved their political independence. After that,
how to realize rapid economic development and also achieve economic in-
dependence became new challenges for political leaders in those countries.
Compared with industrialized countries, such as the United States and coun-
tries in Western Europe, these newly independent and less developed coun-
tries had extremely low income levels, living standards and economic growth
rates. A common feature of the developing countries was that they heav-
ily specialized in the production and export of primary commodities, and
imported most industrial goods from the wealthy industrialized countries.
Historically, the lack of modern industrial sectors, especially heavy indus-
tries, which were the basis of military strength and economic power, had
forced many countries in the developing world to yield to the colonial pow-
ers. After achieving independence, the political leaders and elites in those
countries naturally experienced an impetus towards the rapid development
of large heavy industries, and commonly adopted an ideology of economic
nationalism (Lal and Myint, 1996, chapter 7).

In the 1940s and 1950s, with still fresh memories of the Great Depression
in capitalist countries, economists and policy makers began to cast doubt on
the sound functioning of a laissez-faire market mechanism, even in fledging
market economies. The rise of Keynesism as a new economic doctrine in
the Western countries also reflected the belief that the market encompassed
insurmountable defects, and government needed to provide supplementary
policy measures to sustain a stable and well-functioning economy. In sharp
contrast to the deep crisis in the Western countries in the 1930s, the socialist
Soviet Union, having adopted a planned economic system and prioritized the
development of heavy industries, was experiencing rapid economic growth
and successfully transformed itself from a traditional agrarian economy into
an industrial economy'. That seemingly great success of the Soviet Union,

at least at that time, influenced the political leaders of the developing coun-

! After succeeding Lenin and consolidating his power, in 1929, Stalin started to pursue
in earnest the prioritized development of heavy industries through a series of five-year plans
(Gregory and Harrison, 2005; Gregory and Stuart, 2001). The share of heavy industry in
Soviet industrial output rose rapidly (Moravcik, 1965; Allen, 2003) and the Soviet Union
quickly became a global military power before World War II.



tries, whether they were socialist countries or not, and encouraged them to
adopt similar strategies to achieve rapid industrialization?.

With the desire for rapid industrialization, the governments in the de-
veloping countries took various measures to facilitate the growth of the in-
dustrial sector. And it was commonly believed that a high proportion of
economic surplus should be directed to investment in industrial sectors, just
as had been done in the period of "socialistic primary accumulation" in the
Soviet Union.

One important finding is that, though the developing countries were
quite different from each other in political regime, economic size, geographic
features and cultural traditions, very similar institutions were established in
those countries after World War II, to implement the catching-up strategy
of rapid industrialization. In this paper, we will investigate the rationale
behind those institutional arrangements, and use a simple model to show
that such institution formation is endogenous to a government’s adoption of
catching-up strategies.

Institution here is defined as a set of non-technologically determined
constraints that govern and shape economic agents’ interactions, in part
helping them to form expectations of other agents’ actions and the results
of their own actions (Lin and Nugent, 1995; Greif, 1998). It is clear from this
definition that institutions consist of both formal entities, like laws, state-
mandated rules, and commercial contracts, and informal ones, like social
norms, customs and ideologies.

Among the similar institutional arrangements across the developing coun-
tries implementing catching-up strategies, the first and most important was
price distortion, such as the "price scissor" adopted mainly in socialist coun-
tries and the "import substitution" policy adopted in many other devel-
oping countries. Price scissor was a kind of price discrimination against
non-industrial sectors, such as agriculture. For example, in China and the

Soviet Union, agricultural products were procured by the government at

’In Krueger’s (1995) article in the Handbook of Development Economics, she summa-
rized five dominant thoughts in development economics, as below: 1) the desire and drive
for "modernization"; 2) the interpretation of "industrialization" as the route to modern-
ization; 3) the belief in "import substitution" as a necessary policy to provide protection
for new "infant" industries; 4) the distrust of the private sector and the market and the
belief that government should take the leading role in development; and 5) a distrust of
the international economy and pessimism that exports from developing countries could
grow.



prices lower than market equilibrium prices, and sold at those low prices to
residents in urban areas where the industries were located. "Import sub-
stitution" implies that governments export domestic primary goods, while
prohibiting the import of industrial products, so as to protect the develop-
ment of domestic industrial sectors. It was adopted by many Latin Ameri-
can countries from the 1930s to the late 1980s. Under import substitution,
the prices of domestic industrial products were normally higher than corre-
sponding international prices®. In essence, import substitution is also, at
least partially, a kind of price distortion.

The second kind of institutional arrangement is directive allocation sys-
tems for output and production factors. In many developing countries,
the procurement and sale of commodities at regulated prices were typically
operated and controlled by the governments, and the allocation of produc-
tion factors was commonly through directive allocation, rather than mar-
ket mechanisms. As a result the public sector played an important role in
non-socialist developing countries implementing catching-up strategies. For
example, in India, 62.1% of total productive capital and 26.7% of total labor
in industry was in the public sector by 1978-1979 (Krueger, 1995), and in
Brazil, in 1984, 81 of the 200 largest enterprises were state-owned, which
accounted for 74.2% of the total capital and 56.3% of the total net income
(Lin, et. al, 1999, Chapter 2).

Third and finally, the governments adopting a catching-up strategy heav-
ily intervened in the production decision of enterprises, through such mea-
sures as government ownership, direct government operation, investment
licensing, etc. It is understandable that, in socialist countries, nearly all
the economic activities were directly or indirectly under the control of gov-
ernment. However, in non-socialist developing countries, there was also ex-
tensive government intervention in the production activities of enterprises.
For example, in post war India, government permission was required for new
investment by any of the 20 largest industrial houses, and it was permissi-
ble only when that investment could not be carried out by other industrial
houses (Krueger, 1995). In fact, in those developing countries, even the

private sectors were subject to substantial control by the state political and

Tt was documented that, in India, the effective rate of protection (ERP) were well
above 100% for 39 industries (of a 76 industry classification) in 1968-69 (Bhagwati and
Srinivasan,1975), and in Turkey, the ERPs of the infant industries were normally over
200% even after twenty years of their establishment (Krueger and Tuncer, 1982).



economic apparatus, among which the most important is output control.

In this paper, we will argue that the institutional complex of price dis-
tortion, output control and directive allocation is indeed endogenous to the
government choice of catching-up strategies in the developing countries (Lin,
et. al, 1994, 1996, 2007)*. The endowment structures of the developing
countries commonly featur scarcity in capital and abundance in labor sup-
ply, while the development of industries, especially heavy industries, requires
huge amounts of capital investment. Given the endowment structures of
the developing countries, prioritizing the development of industrial sectors
is obviously against the comparative advantages of the economies, and en-
terprises in heavy industry sectors are not viable in free competitive markets
(Lin, 2003). Therefore, that kind of catching-up strategy can not be im-
plemented through laissez-faire market mechanisms. To implement that
strategy, the government needs to exclude market functioning and establish
certain institutional arrangements that can facilitate the development of the
industrial sectors.

First of all, a government pursuing catching-up strategies needs to re-
duce the costs of industrial production. Capital is expensive in the de-
veloping countries and market interest rates are high, which implies that
capital-intensive production should be quite costly and non-profitable in the
developing countries. To reduce production costs, the government needs
to fix the interest rates at low levels, and reduce the prices of consumption
goods, such as agriculture products, because cheaper consumption goods
will reduce the labor costs of the industrial sectors. Through this kind
of price distortion, the government can reduce the costs of industrial pro-
duction. As was mentioned before, "price scissor" in both socialist and
non-socialist economies® and the policy of "import substitution" adopted
by many developing country governments can be grouped into the institu-
tional arrangement of price distortion.

Second, the government needs to set up a directive allocation system.

Price distortion implies that the prices of many products are artificially set

*The institution in this paper refers to institution arrangement when is a set of behav-
ioral rules that govern agents’ behaviors in specified domains, not instituional structure
which is totality of institutional arrangements (Lin and Nugent, 1995).

’Sah and Stiglitz (1984) investigate the effects of price scissors on industrial accumu-
lation in socialist countries. Rattsg and Torvik (2003) study the price discrimination
against agriculture to promote industrialization in Sub-Saharn Africa.



at below market-clearing levels, and as a result, there exists excess demand
for those products. To sufficiently allocate the under-priced products and
factors to target industries, the government needs to establish a directive
allocation system, and secure its position as monopolistic purchaser of those
goods. Otherwise, either non-industrial sectors will compete with industrial
sectors for those under-priced goods, or they can be sold in other markets at
higher prices. This also explains the agriculture collectivization movements
in China and the Soviet Union, and why public ownership and direct govern-
ment control were also prevalent in many non-socialist developing countries.

Finally, the government also needs to intervene in the enterprises’ pro-
duction activities. When workers in enterprises can freely decide how much
to produce or how high to set their wages, they will take action for their own
benefits. For example, if wages are fixed by the government at low levels,
the workers will have low incentives to exert effort. In this case, an output
requirement set by the government may guarantee the lowest level of effort
input by the workers.

There has been a large literature studying the endogenous formation of
economic or political institutions and the government’s role in economic de-
velopment. The early literature commonly assumed that the government
acts as a benevolent social guardian of the economy, and its role is to es-
tablish certain institutions and take relevant measures just to compensate
for the defects of the market mechanism. But later observation of inef-
ficient government intervention and government corruption has led to new
consideration of the role of the government and the formation of economic
and political institutions. A new strand of literature began to explore this
problem from the perspective of political economy, by clearly introducing
the incentives of politicians in the government and interest groups (Gross-
man and Helpman, 1994; Shleifer and Vishny, 1994, 1998; Acemoglu, 2006,
2007). According to this theory, the government intervenes in the economy
and establishes certain institutional arrangements to maximize the payoffs of
special interest groups, or merely for the purpose of rent-seeking. Shleifer
and Vishny (1994, 1998) emphasize the grabbing-hand nature of govern-
ments and suggest that government controls over enterprises come about
when politicians can use public resources to buy off enterprise managers, for
their cooperation in redistributing economic or political rents. Acemoglu

(2006) shows in a simple model that political elites choose policies to in-



crease their income and to directly or indirectly transfer resources from the
rest of society to themselves, which leads to distortions and thus inefficient
allocation in the economy.

However, in the developing countries that were pursuing the catching-up
strategies, the establishment of various institutional arrangements by the
governments was obviously not for the purpose of acquiring rents by the
political elites, and neither were there particular beneficiary groups of those
institutional arrangements, at least in the short run (Lin, et al., 2006). In
such economic environments where economic activities were highly regulated
and the role of the market was relatively limited, the political elites did not
have much room for rent-seeking either. On the contrary, during the tran-
sition period of many socialist countries in the 1990s, with the collapse of
traditional plan systems, there were much more serious corruption problems
in the governments than before. In fact, the political leaders of those devel-
oping countries adopted the catching-up strategies under the good will that
national prosperity can soon be achieved through rapid industrialization.

In this paper, in a simple two-sector model, we will prove that, in the
developing countries, the formation of that special institutional complex of
price distortion, directive allocation and output control is endogenous to
the governments’ adoption of a catching-up strategy. Furthermore, that
institution complex is both necessary and sufficient for implementing the
best allocation for catching-up strategy. In our two-sector model, effort is
introduced as an inherent control variable of economic agents, which is not
observable and cannot be directly controlled by the government. But the
behaviors of the agents can be indirectly regulated by the external economic
environments, which is designed purposely by the government. So the prob-
lem of the government is how to design optimal institutional arrangements
to implement the best allocation for catching-up strategy, given the interest
conflict and incentive problem of the economic agents.

We prove in our model that the best allocation is implementable by
a combination of price distortion, directive allocation system and output
control, and none of these three components is dispensable for that imple-
mentation. The intuition behind this result is that, without output control,
the agents will reduce their effort inputs and less outputs in both sectors will
be produced, and as a result, less surplus can be mobilized for capital accu-

mulation. Without price distortion, the equilibrium price of consumption



goods will be higher, and therefore raise the labor cost of production. And
without directive allocation of capital, the agents can adjust their capital
demands to effort inputs, which will finally result in more consumption and
less capital accumulation.

The remaining parts of this paper are organized as follows: Section 2
presents a basic two-sector model, and characterizes the optimal allocation
and shadow prices under no distortion. Section 3 introduces the catching-
up strategy into the model. By solving a central planner’s problem, we
characterize the best allocation for implementing that catching-up strat-
egy. Section 4 turns to study the implementation of that best allocation
by the government, and proves that that best allocation is implementable
by an institutional complex of price distortion, output control and direc-
tive allocation system. Section 5 is a counter-factural analysis, where we
alternatively remove one part of that institutional complex, while keeping
the other two parts unchanged, and explore its impact on final allocations.

Section 6 is a short conclusion.

2 The Model and Optimal Allocation

2.1 Model Setup

There are two sectors in the economy: capital goods sector and consumption
goods sector. The production of either goods requires both capital and
labor inputs. Total capital K = K; + K3, where K; is capital input in the
capital goods sector and Ks in the consumption goods sector. Similarly, we
have total labor L = L1 + Lo. It is assumed that labor is not intersectoral
transferrable in our economy®. For simplicity and without loss of generality,
we normalize L = 1 and let Ly = XA and Ly = 1 — X, A € (0,1). The
endowment structure of the economy is measured by per capita capital,
k = K/L, which is normally low in the developing countries.

The production of capital goods (goods 1) is more capital intensive than

that of consumption goods 2 (goods 2), and their production functions are

Y = Fj(Kj,ejL;) j=1,2

For example, in China, peasants in rural areas are not allowed to work in manufactories
in urban areas, under the regulation of hukou system. Also, the production of different
goods requires different skills, and it is difficult for workers in one sector to acquire the
required skills for production in another sector in short time.



where e; is the per capita effort input of a worker in sector j, and e;L; may
be interpreted as effective labor input. We assume workers in the same
sector are homogenous. The production function Fj(-,-) is homogenous
of degree one in K; and e;jL;. Per capita output and per capita capital
in sector j are respectively y; = % and k; = IL(—JJ Total capital balance

constraint implies that Ak; + (1 —\)k2 = k. For per capital output, we have
K; .
yj = Fi(75ep) = filkye)  j=1,2 (1)
J

It is obvious that f;(k;, e;) is homogenous of degree one in k; and e;. Con-
sumption goods 2 can be used only for consumption and are not preservable,
and capital goods 1 can be used for either consumption or investment.
Though economic agents in both sectors are assumed to have the same
preference, they are heterogenous in essence since they are in different sec-
tors, having different skills, and labor is not intersectoral transferrable. The

utility function of agents in sector j is

Uj(w1j, x5, €5) = u(w1j, z25) — C(ey) (2)

where z;; is the amount of goods ¢ consumed by an agent in sector j, and
e; is his effort input. w(-,-) is strictly concave in (z1;,22;) and satisfies
the Inada conditions, and the disutility of effort, C'(e;), is strictly convex
satisfying the conditions that C’(0) = 0 and C’(c0) = co.

2.2 Optimal Allocation

For later comparison with distorted allocation under catching-up strategy,
we first study the optimal allocation in the benchmark case of no distortion.

The social welfare function is standard and defined as

W(zij, e;) = XMu(zi1,x21) — Cler)] + (1 = A) [u(z12, z22) — Cle2)]  (3)



and the optimal allocation is to maximize social welfare under resource and

technology constraints, that is

max W (w11, 221, Z12, T22; €1, €2)

st Az + (1 — Nzig = Mfi(ki,er)
Azo1 + (1 — N)xag = (1 — A) fa(ka, €2)
MNer 4+ (1= Nk = k

PO

The Lagrangian of problem P© is

L = Mu(zi1,201) — Cler)] + (1 = N) [u(z12, x22) — C(e2)]
—pq A1 + (1 = Nzi2 — Afi(k1, en)]
—p2[Aza1 + (1 = A)zaz — (1 = A) fa(k2, €2)]
—pg[ Ak + (1 — Nk — k |

The solution to this problem is given by the following optimal conditions

uy = Uy = iy

Uy = Uy = g
Cl(el) = M1f{,e1
C/(62) = M2fﬁ,e2
ﬂlf{,kl = MQfé,kz = K3

and the technology and resource constraints

Ar11 + (1 — )\),%12 = )\f1<k1, 61) (4)
Ax19 + (1 — )\){EQQ = (1 — )\)fg(k‘g, 62) (5)
MNep+ (1= Ake = k (6)

These conditions give the optimal allocation {:ij, e;, k;} and the shadow
prices of goods 1,2 and capital in optimal allocation {uq, iy, p3}. Accord-
ing to the second theorem of welfare economics, under our assumptions
of technology, preference and labor heterogeneity, the optimal allocation is

supportable by a Walrasian equilibrium. If we take capital goods 1 as



numeraire, then the support prices {p*, r¥*, w;} are such that

x _ M2 ,
251 251

x _ H3

b = p*fé,kzz wT = f{,el w>2k = p*fé,EQ

Therefore, the optimal allocation can be implemented by a market mecha-

nism ’. We next characterize the optimal allocation and shadow prices in

a specific example.

Example 1 C(e) = %62 w(zij, xo;) = yInzy+(1—7y)Inzy;  fi(ki,er1) =

Alkixeiia fg(k‘Q,GQ) = Agkzﬁe;i'ﬁ with 1 >a > 6 > 0.

Solving the optimal conditions and technology and resource constraints,

we get that
Tl = T2 = —
H
l—n
To1 = T2 =
Mo
et = (- ) Ak

& = (1 - B)Asky

kl a—1
B3 = MlaAl( )

€1

ko \ P
B3 = HoBA <)

€2
r11 = )\Alk‘fe%_a
Tro1 = (1 — )\)Agk‘geéiﬁ

o= A+ (1— MNks

There are nine equations and nine unknowns, and it is easy to get the close-
form solutions. We summarize the main results of optimal allocation in the
example below:

Proposition 2 In the two-sector model, the optimal allocations {:Ufj, e}f, k;‘}

"For the implementation problem, an implicit assumption is that it is a private market
economy, and producers face perfect competition.

10



of the above example are given by

11—« 1+ e

Al —a) Ty 2 AT

e "
@1:$§:%Mu_@z%@3;p_ﬂfw ®)
i - [ 0
G = Flzﬁf\ﬁq% (10)
HS (
K= fl—v) &k (12)

ay+B(1l=7)1-A
There is a linear relationship between £} in optimal allocation, that is,
kl = ———k3 (13)

and the per capita capital of the capital goods sector is higher than that of

g}g:f‘yg > 1, which is equivalent

the consumption goods sector if and only if

to
_er
Bl —7) +ay

In the developing countries, most of the labor lies in the agriculture sector

A< (14)

and the ratio of labor in the industry sector, A, is low. We may assume
the above condition is satisfied in the developing countries. The optimal

outputs of goods 1 and 2 are respectively

l—« 14+a
. x] Aja®(1—a) 2 v 2
P e LSS R R (15)
A2 [ay + B(1—9)]
o A8001— By (1 — )
q; _ 21 2B( ﬁ) ( '7) kﬁ (16)

=X 1= % jay+ 80— )

11



and the solutions to the Lagrangian multipliers are

l—« @

s _ 0 _ 22 e+ BA-]",
K1 = - l-—a 1l-o

Tl Ajac(l—a) 2 A2

1-8

. L=y (1-9) [av+6(1—7)]ﬁk_g
Mo = = -8 138

T21 A256(1_5)T(1—)\)T
Hs = 7

*9

w;’s are respectively the nominal shadow prices of capital goods, consump-
tion goods and capital. Given our assumption of preference and production
functions, we know from the second theorem of welfare economics that the
above optimal allocations are supportable by a Walrasian equilibrium, for
some initial allocation of capital endowments (l?:l, /%2) When applying the
second theorem of welfare economics, we have implicitly assumed that the
government is able to enact lump-sum redistribution of the initial capital
endowments in these two sectors. If we take the capital goods as numeraire,

we get the following results about the supporting prices.

Corollary 3 In a Walrasian equilibrium that supports the optimal alloca-
tions, the equilibrium relative price of good 2, the interest rate and wage

levels, {p*,r*,wj}, are given by

1—«a

o | @=a)X| 2
* Ha Ala [#] ]{;O‘_ﬁ
o= e TR (17)
— — 2 -
Ay [0=00-0)] v g
l—a
1— Al 2
I [W} oy + B — ]k (18)
I 7
ansS (1 _ N5
wf = A0l-a) 2, (19)

N oy + 51— )"

. {<1v><15>}51410‘a{“f”}1;ka
1-A [y + 81 ="

12



3 Catching-Up Strategy and a Central Planner
Problem

In this section, we introduce the catching-up strategy into the model, and
by solving a central planner’s problem, we characterize the best allocation
for implementing that strategy. In the next section, we will study how
to implement that best allocation, given the interest conflicts between the
agents and the government. Similar to Sah and Stiglitz (1984, 1987), we
study this problem in a static model, and thus abstract the dynamic effects
of industrial accumulation. However, it will be clear that a static model is
sufficient to capture the main trade-offs that determine the endogeneity of
institutional formation under a catching-up strategy.

As was stated above, when implementing a catching-up strategy, the
government in a developing country tries to mobilize enough economic sur-
plus to invest in industry. In our model, since consumption goods can only
be used for consumption, the total surplus that is available for investment

in industrial sectors is the net output of capital goods, I, that is,
I= )\fl(k‘l, 61) — )\.%'11 — (1 — )\).%'12 (21)

The total amount of industrial accumulation is equal to the difference be-
tween total output and consumption of capital goods. We assume the
government’s objective function is a weighted average of social welfare and

industrial accumulation I in the following form
UG(xij, 6j> = W(.%'Z'j, ej) + ¢I (22)

where ¢ is a weight proxy of I in government’s objective function. When
¢ = 0, UY returns to the benchmark case of the social welfare function.

And the central planner problem for the government is thus

max A [U(ZC11,$21) — 0(61)] + (1 — )\) [U($12a .’E22) - 0(62)] + ol
st. Az + (1= Nzie+ 1 = Afi(ki,er)

Az12 + (1 = Nz = (1 — A) fa(ka, €2)

Ak + (1 — )\)kg =k

PC

13



The Lagrangian of problem P¢ is

L = Mu(zi1,221) — Cler)] + (1 = A) [u(z12, x22) — Clea)] + oI
=iy (A1 + (1= Nz + I — Afi(ka, e1)]
—Hg[Az12 + (1 — A)zoz — (1 = A) fa(k2, €2)]
—Ia[Ak1 + (1= ANk — k]

Solving the optimal conditions, we have

Uy = Uy ==y
uy = U = iy
C'le1) = Dfie
C'(e2) = ﬁ2fé,e2
fifig, = Bofog, =3
and the technology and technology constraints (21), (5) and (6). These
conditions characterize the best allocations {ﬁ:ij, €j, /;;j and shadow prices
{f41, b9, 13} that maximize the objective functions of the government pur-

suing a catching-up strategy. Using the same example as before, it is easy

to get the following optimal conditions:

Tl = 90122121
B9
1_

To1 = T2 = 77
Ha

eﬁo‘ = o(1l —a)A 1k}
ey = [ip(1—B)Ask]

k a—1
ps = ¢04A1< 1)

€1

_ _ ko \ 7
By = [gBAs ()
€2
T = /\Alkf‘e%_a -1
Iro1 = (1 — /\)A2k§e;_ﬁ

ko= M+ (1= Mk

It is difficult to get the close-form solutions to problem P¢, but the results

14



summarized as below are enough for comparison with the results in the

optimal allocations.

~

Proposition 4 In a static two-sector economy, the best allocation {:Eij, €, k;

for implementing the catching-up strategy are

oy et 6410 | K (23
r11 = X2 = 5 B [a(y+ Ip) + B(1 —7)]° (23)
Bot = o — A2[35(1—5)%(1_)\)%(1_v)#k5 5
T [a(y +I¢) + B(1 —)° (24)
& = [(1 - Ot)gv S N
.o [W] 5 (26)
- aly+1¢) k
SRTCES R () (27)
by = B —7) k o)

a(y+1I¢)+B(1—7)1-A

The best allocations for the catching-up strategy are given in quasi-
reduced forms, and for given I , there is also a linear relationship between

capital allocation in both sectors

po_aly+Io (=N,
= BA1 =) "

2

It is clear that whenever I > 0, more capital needs to be allocated to the
capital goods sector in the best allocation. A quite intuitive result is that
the more bias toward the development of the capital goods sector, the more
output and accumulation of capital goods in the best allocation, which is

summarized in the following corollary.

Corollary 5 In the central planner problem PC, the nominal GDP of the

capital goods sector increases with ¢, that is,

Y{(¢) >0
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where Y1(¢) =p1- Aq1 = ¢ (I + %), and
I'(¢) >0

for I >0.
Proof. From the condition of

I_Aﬂﬂﬂ—af%A%ﬂy+Mf%}a_

Y
[a(y + 1¢) + B(1 — ) )

we have

a—1 a
ApYi(¢) > = [a¥i(¢) + (1 = 7)]
where A = Aja®(1 — a)FTaAl_Ta. It is easy to get that

o? 1—« 1

O anTIe 80 T2 1e) T8 7"

so Y{(¢) > 0. Also from this condition, we have

I'(6) = 2 (7 + 61) [o(1 — )T + 20 + B ~7) (1 + )] + (1~ @)1 ~7)15)

where H = ¢* {ala+1)(y+¢D)?+28(1 —7)(v+¢I)} > 0. A sufficient
condition for I'(¢)is I > 0. m
The next result gives a necessary and sufficient condition under which

the best accumulation of capital goods is zero.

Corollary 6 [ =0 iff

l—a
2 [ay+p(1 - ‘ -« *
~ 22 g P ey (29)
Alaa(l—a) 2 N2

When ¢ > pJ, I is strictly positive and increasing in ¢.

Interestingly, the right hand side of the equation is just the nominal
price of capital goods in the case of optimal allocations when there is no
distortion, that is puj. So the result says that when the weight of industrial
accumulation is equal to the nominal price of capital goods in the optimal
allocation case, the government does not need to sacrifice capital goods

consumption for industrial accumulation. And when ¢ > p], the industrial
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accumulation I is not only strictly positive but increasing in ¢. We also

have that the outputs of both sectors in the best allocation are

Aja®(1—a) 3" [v(w ch)aT_l] 7
G = = kY 4+~ (30)
A2 Ja(y +1¢) + B(1 —7))” A
A1 - gy (1 — )
P VL L) 5 o

(1=N)"2 [y + Io) + B(1 — 7))’

Corollary 7 When ¢ > p], we have

kl > T, ]C2<]€>2k
é1 > €], é2=¢5

i > 4, ©2<g¢

The result is quite intuitive. In a central planner problem, when the
government (the central planner) is pursuing a catching-up strategy, more
capital will be allocated to the capital goods sector, workers in the capital
goods sector will work harder and capital goods output will increase. The

solutions to the Lagrangian multipliers are

:Bl — ¢: (’7_‘_[(25)%[a<7+lg+il_’7)]ak—a
Arav(l —a) 2 A2

1oy (=) ey +19) + A=),
Poo = — == 3 15 15
21 A8 (1-B) T (1)

1 1-—

4 Implementation of a Catching-up Strategy

In this section we study the government problem of how to implement the
best allocation in the real world when there are interest conflicts between the
government and economic agents. We assume capital is owned by agents
with an initial capital endowment of k; for an agent in sector j. An agent
in sector j has two income sources: one is capital income rk, the other is
labor income w; ejs. An agent decides his demand and effort input to maxi-

mize his utility under various policy constraints imposed by the government,

8Here we normalize the hours of work for each agent as 1.
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with an objective function (2) different from that of the government (22).
For example, unlike the government, the economic agents may not care
much about the development of heavy industries or accumulation of capi-
tal goods. To implement the best allocation for the catching-up strategy,
the government needs to establish relevant institutions and impose various
constraints on agents’ economic activities. Since that catching-up strategy
cannot be implemented through market mechanisms, restricting the func-
tioning of market mechanism is a natural objective of the government in
its design and establishment of relevant institutional arrangements. Those
institutional arrangements can be divided into three categories, and each

corresponds to special policy variables in our model:

1. Distorted price system, commonly known as "price scissor" in the lit-
erature, but the policy of "import substitution" is also a kind of price
distortion arrangement in essence. By distorted price system, we
mean in our model that product and factor prices are control vari-
ables of the government, including the relative price of consumption

goods p, interest rate r and wage levels w;.

2. Directive allocation system, which implies that the allocation of prod-
ucts and factors are through government directives rather than through
market mechanism. In our model we study only the case in which the
allocation of capital is under the control of government, while both
consumption and capital goods are still allocated through the market
mechanism. This setting weakens the role of government in allocat-
ing resources and products, especially for the governments in socialist
countries. However, this weakened setting is enough to demonstrate
the function of a directive allocation system under catching-up strate-
gies. In our model, it implies that k; is a control variable of the

government.

3. Deprivation of autonomy of producers, which means that production
activities in the economy are under close control of the government,
such as quantity control, investment licensing, export licensing, etc.
In our model, deprivation of production autonomy implies that pro-
ducers in both sectors face the output obligations, g;, imposed by the

government.
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Therefore, the control variables of the government are {p,r, w;;q;;k;},
and the choice variables of an agent in sector j are his demand for prod-
ucts x;; and his effort input e;. We investigate the interaction between
the government and agents in a two-stage game of complete information.
First the government determines the economic environment by specifying
the choice of policy variables {p, w;,7;¢;;k;}. Second, facing the economic
constraints, the agents in both sectors make their own utility-maximization
decisions, and then the final allocation is realized as an equilibrium outcome.
As the first step, we solve the best responses of the economic agents, given
the exogenous parameters {p,w;,r;q;;k;j}. We normalize the reservation

utility for agents in both sectors as 0.

4.1 Best Responses of Agents

Facing the exogenously given economic institutions or constraints {p, w;,r; ¢;; k; },

the problem of an agent in sector j is as follows:

maxg, . .1 (21, z2;) — Clej)
pA s.t. 15 + proj < wjie; + T];‘j
fi(kj.e5) = q

The price restrictions {p,r,w;} affect the income level and consumption
decision of the agent, the output requirement ¢; jointly with the capital al-
location k; determine the minimal effort input of the agent. The Lagrangian

of the problem is
Lj = u(w1j, x95) — Clej) —my (w15 + proj — wie; — rk;) —na g — fi(kj,e5)]

The budget constraint is binding at optimality, and the optimal conditions

are

Uy = M
U,2j = mp
C'ej) = mafje, +mw;
wjej +rkj = x1j+ pry;
Ny > 0and n, [qj‘*fj(kjvej)] =0
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Our interest is in the case that the quantity constraint is also binding at
optimality, otherwise the output obligation imposed by the government does
not affect the optimal effort inputs of the agents. It corresponds to the case
that 7, > 0 and ¢; — fj(kj,e;) = 0. And the Lagrangian multipliers satisfy
m=uy MN2= W
Jiej
The condition of 7, implies that the marginal cost of effort is higher than the
marginal revenue/adjusted-utility of effort input when the output constraint
is binding. The value function of problem P4 is the indirect utility function
of agents in sector j, denoted as v;(p,r,wj,q;, k;), and the optimal effort

input is e;(g;, kj)-

Lemma 8 Given the economic environment {p,r,w;,q;j,k;}, the indirect

utility function of agents in sector j satisfies

ov; _ /
Yi o L.
8877’ = uljk] > 0
Vi o .
gw; = U165 > 0
81)]‘ Cl(ej)_wjuij
B, — TN 32
0 fjl‘,ej (32)
/
ov; o / / ijk'
aT; = [C (ej) —wjul; T >0
jrej
81}j _ /
(97’_6]' = Ulj’r >0

and for optimal effort supply e;(q;,kj), we have

!

de; 1 de; Fik:
%G9 - 1 s %G Tk (33)
aqj fj7ej 81{;‘7 ijej

The results of comparative statics analysis of v; and e; will be extensively
used in solving the optimal policy problem of the government in the next
section. The Appendix also provides the results of comparative statics
analysis on the demand functions z1; and x9;. Using the same example
as before, we derive the close-form demand functions, effort inputs and the

indirect utility function of the agent as below.

Lemma 9 Given the economic environment {p,r,w;, q;, k;}, in the example
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above, the effort inputs of the agents are

_1
oo k) — (2] (34)
’ Aok

1
11—«
erlgr k) = ( A‘f;Q (35)
1

and the demand functions of agents in sector j are

1 —7)(wjej + rk;
x?j(pyrij7Qj7kj) = ( )( ; ! ]) (37)

The indirect utility function of agents in sector j are
- 1
vi(p, 7, wj,q5, k;) = In B+In [y7(1 — )" 7] +In(wje;+rk;) — (1—7) lnp—§e§
(38)

4.2 Optimal Institutions for Implementing CAD Strategy

Having solved the best responses of the agents in both sectors, we now
study the optimal policy choices of the government that adopts the catching-
up strategy of rapid industrialization. As before, The objective function
of the government is a weighted average of social welfare and industrial

accumulation, and the problem of the government is

max W (p,r,wj;q;; kj) + oI

s.t. vi(p,w1,r,q1,k1) >0
va(p, wa, 7, g2, k2) > 0
Az11r+ (1= Nzie+ 1 = Aqa
AT91 + (1 — )\)ng = (1 — )\)qg
Moy + (1 — Nk = k

By substituting the budget constraints of both sectors and the balance con-
dition for consumption goods sector into the technology constraint of sector

1, we get a new expression for industrial accumulation, that is,

I(p,r,wj, qj, ki) = MNag1 — wiei(qr, k)] + (1 — X) [pg2 — waea(ge, k2)] — rk
(39)
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It is obvious that the total industrial accumulation is equal to the sum of
total surplus of both production sectors. From (39), we get the follow-
ing results of comparative statics that, given other things equal, the total

industrial accumulation I satisfies

o1 o oI oI oI
— >0 — >0 — <0 —/— <0 — >0
o, ~ " " or w0k

And the government’s problem is reformulated as:

max W(p,r, wj; qj; kj (p, 7, Wy, G55 kj)
s.t. Ul(p7w1ar7 Q17k'1
02(p7 w2, T, q2, kQ

Ay + (1= Nky =k

)+ o1
P() /=0
) =0
where ¢ > 0 measures the weight of industrial accumulation in the govern-
ment’s objective function. Here we have normalized the reservation utility
of the agents in both sectors to be 0. The restriction of v; > 0 also im-
plies that the government has limited implementation power, and extreme
exploitation of a certain sector is not possible’. M = {p,r,w;;q;,k;} rep-
resents the set of available policy instruments of the government, in which
k1 and ko are interdependent through Ak + (1 — A)kg = k. Let vg(M) be
the value function of problem P(M), and M’ C M be a subset of M, that

is, M represents a smaller set of policy instruments. It is obvious that
Proposition 10 For M' C M, we have vg(M') < vg(M).

Proof. The proof is self-evident. For VM’ C M, suppose control variables
zj € M', and y; € M\ M’'. Suppose the optimal solution of P(M’) are

{z;, y;‘} where z7’s are chosen by the government and y;’s are equilibrium

levels of y;. In problem P(M), the government can simply choose z; = z5

and y; = y;, then achieve the same value of vg(M'). m

9However, if we relax this constraint or introduce discrimination against certain group
of agents, i.e. the peasants, this framework can be used to study inequality under the
catching-up strategy, or famine in former socialist economies.
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The Lagrangian of problem P (M) is

L = [Milp,wi,r, q, ki k1) + (1= Nva(p, wa, 7, g2, ko; ko)
+o [A(q1 —wiei(qi, k1)) + (1 = A) (pg2 — waea(qo, k2)) — 7k
1101 (p, w, g1, k13 k1) + pova(p, g2, kas ko) — pg[Ak1 + (1 — N)ka — K]

tq > 0 and py > 0 are Kuhn-Tucker multipliers. The first-order conditions

are

A+p) B+ 11—+ 9] G2 +9(1 = N)g2 =0
(A + m)a’” T =N +pl G 8“2 — ¢k =0
A+ 1) 5 avl —¢le1 =0
wy: [(1— )+u2]%—¢(1—A>ez=0
A+ 1) G2 + oA (1 —wierg) =0
[(1=A) + 1] G2 + ¢(1 = X) (p — waeag,) = 0
A+ ,ul)‘%l pAwiey g, — psA =0
[(1 = X) + 2] 522 — $(1 = Nwaear, — pz(1—A) =0
py: M+ (1 =Nk —k=0
pr: p >0 pyvi(p,w,qu, k) =0
Pot pro >0 pova(p, 7, g, k2) =0

We restrict our attention to the cases that both v; and vy are strictly
positive at optimality, which implies that ©; = @y = 0. Substituting the
results of the agent’s indirect utility function, (32), and effort supply, (33),

we get the optimal conditions as below:
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P —)\ullll‘gl — (1 — )\)U,lgl'22 + ¢(1 - A)QQ =0
roo dufikr + (1= Nulgke — ¢k =0
wy: ujer —¢er =0

.o _
W 1 Ujgez — ¢eg =0

. _C'(el)_wluln __w _
ql ) f{,el + ¢ 1 fivel N 0
. _C'(€2)*w2“l12 _ _wa _
@ n.,  telpmgL)=0
fi f1
ki [C'er) —wiugy] 7 4 dwn 7 — pg =0
fl,e1 fl,el
15 15
Ry i [C'(e2) = wauly] 57 + G2 — iz = 0
2,e9 2,e9

ps: Akr+(1—Nka—k=0
From the conditions of w;, we have at optimality
Uy = up = ¢

Given this, the condition of p is implied by the balance conditions of con-
sumption goods, and the condition of r is implied by the identity of Ak +
(1 — M)k = k. Substituting into the conditions of g;, we get

Cl(el) = ¢f{,el
C/(GQ) = pgbfé,ez

Substituting into the conditions of k;, we get

! /
f1,k1 = pfz,k2

Together with the balance conditions

ko= Mo+ (1= Mk
(1 — )\)QQ = Aro1 + (1 — )\)33‘22

There are seven equations with eight unknowns, so in this case, there is
some leeway for the government to implement certain allocation {z;;, k;, e}.
This comes from the result that the optimal condition of interest rate, r,
becomes redundant given the conditions of w;’s are satisfied. The reason for

this result is that in the agent problem, effort input is uniquely determined
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by output regulation and capital allocation, and given this, r, and w;’s
jointly determine the agent’s income level. Though total income level and
relative price, p, are uniquely determined by the optimal conditions, the
composition of interest and labor income is not uniquely determined when
both r and w;’s are control variables of the government. We introduce a
natural behavioral restriction on government’s selection of the interest rate,
that is, the government sets the interest rate at the level of marginal capital

output of both sectors
r= f{,kl = pfé,k:z

Proposition 11 For a government that implements CAD strategy using
three groups of policy instruments, the optimal choice of the policy variables

{p7 T, 'U)],q],k]}, ] = 1,27 satisﬁes

Uy = Uy = ¢
C'(e1) = bfie,
C'(e2) = pdf.,
r= fir, = Dfok,
E= X1+ (1 — ANka
(1= XA)g2 = Aza1 + (1 — N)w22

where x;; and e; are given by the solutions to problem PA.

Using the same example as above, we will prove that the best allocation
for catching-up strategy is implementable, and will characterize the optimal
institutional arrangements for implementing that strategy. In that example,

we know the demand functions are

z1j(powy) = (wje; + rk;)
1-— wie; + rk;
w2 (p,w;) = (L —7)( ; J i)

and the effort inputs are
a o\e
k =
6l( 17(11) <A1k(11)

q2 e
ea(ko,q2) = (Agk:?)




We consider the case where both v1 and vy are strictly positive at optimality,

which implies that p; = ps = 0. The optimal conditions are thus:

o _
Tl T2

e1=@(1 — a)ArkTe;
ez = ¢p(1 — B)Askle;”
r= ozAlsz‘*leifa = pﬂAngﬁ*leéfﬁ
k= Ay + (1= ks
(1 —=X)g2 = Aza1 + (1 — N)za

Substituting the expressions of z;; and e;, we have

d(wier + k1) = d(wees +1ky) =1
H(1 —a)A1ky = el
op(1 - B)Ask] = &
aAkdlelm = pBAKS tes P =1
ey +(1—Nky = k
(1 —~)(wrer + k)
p

To implement the best allocation {fcij, l%j, éj}, the government can sim-

ply selects k; = 12:]-, which are

. aly + 1¢) k

kL = A —
aly+1¢)+B(1L—7)A

oy = B —7) k

a(y+1¢)+B1—-y)1-A

where 1 is given by

Y A=) FAE Yy + [0)°T ]
e i ke (40)
¢ la(y +I9) + B(1 )]
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and selects ¢; such that
Qi = Akge
G = Agkgjey”

These {qj,l%j} satisfy the optimal conditions (2-5). The interest rate is

equal to the marginal output of capital, that is

>
|

r.a—1sl1—a
aAk]T e

(L-a)n]7 ; .
’H‘jfﬁ] [04(7 +1¢)+ B(1—7) k (41)

= Alaa [

Since ¢p(wjej + rkj) = 1, we have

b = (1—-7)
P(1 = A)g2
l—a
(I—a)A| 2
o [ v+ } kP

18 “ a—
4,7 [ =00 2 la(y+19) + B(1 =)

and the government-set wage levels

1 /1 -
Wi=— (= —7k;) j=1,2
’ €j<¢> ]>

It can be checked that {p, 7, w;; ¢;, I%J} satisfy the above optimal conditions,
and

zij (s 05345y ) = 2y
We summarize the main result of implementation as follows:

~

Proposition 12 The best allocation for the catching-up strategy, {i‘ij, €j, kj},
1s implementable by an institutional complex of price distortion, output con-
trol and directive allocation system.  Specifically, {ﬁ,f,wj;l%j;(jj} imple-

ments that best allocation.

This is the main result of this paper. It demonstrates that the best
allocation for a catching-up strategy, which is not implementable in a free
market mechanism, can be implemented by an institutional complex of price

distortion, output control and directive allocation. In the best allocation of
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{:i‘ij, €j, ];;j}, l%j itself is a policy variable, and the government can directly
select capital allocation k; = Ej. Though effort input is not observable, it
is ex post verifiable given the capital allocation k; and production function
fj(-s+). So through further output control §;, the government can guaran-
tee the minimal effort input of é;. Finally, by setting the relative prices,
{p,7,w;}, the government is able to determine the income and consumption
levels of the agents. For the comparison between p and the optimal price

p*, we have

Corollary 13 When ¢ > p}, in implementing the catching-up strategy, the

government will distort downward the consumption good price, that is, p <

*

D .

Proof. Divide (17) by (42), we get

v _[y00] T Jetio+s0-9]""
b v ay+B(1=7)

since & > B and I > 0 given ¢ >pi. m

The above corollary tells us that when a government wants to successfully
implement the catching-up strategy, it needs to reduce the relative price of
consumption goods. From this result, we understand the rationale behind
the selection of "price scissor" or "import substitution" policies by many
developing countries when they were pursuing a development strategy of
rapid industrialization. To compare the distorted interest 7 to optimal

interest r*, we have

b [T oo o]

y+1¢
' (A=) oy 4 (1 —
B ( Y ) a(y+ig)+80-7] "
N+ 1¢ ay +B(1—7)

and therefore for # < r*, we need

aly+1¢) +B(1 —7) 2<7+f¢(:> - ald
ay + B(1—7) v
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Let z=I¢ and b= ay+ (1 —7), the above inequality can be reformulated

2
[1—!—%} <1+Z<:>z[a22—b<b—2a>}<0
b ¥ Y

as

which is equivalent to

1
a?y

Corollary 14 When ¢ > p3, (1) If B(1 —7) > oy, then

I<

51— - 7]

< r* if I < ai@ [62(1 —7)% - aQ'yQ]
F>r* otherwise

(2) If B(1 — ) < ary, then 7 > r* always.

The condition 3(1 — ) > v is equivalent to v < 3/(a + ), which
means that agents spend only a small portion of their incomes on capital
goods consumption. It is quite realistic for and generally satisfied by agents
in the developing countries, who spend most of their money on food and
nondurable goods consumption. Under this realistic condition, when the
accumulation level is relatively low, implementing a catching-up strategy
requires reducing interest rates. However, when the accumulation level
is too high, it will finally drive up interest rates. Extreme accumulation
implies that much capital is allocated to the capital goods sector (see (27)),
and given that the effort input of the consumption goods sector unchanged,
it will eventually increase the marginal output of the capital of sector and the
equilibrium interest rate. Or intuitively, given the objective function of the
government, there exists a substitution relationship between consumption
and accumulation and extreme accumulation will squeeze out consumption

and drive up the marginal utility of consumption.

5 Necessity of the Three Institutional Components

In this part we explore in detail the effects of alternatively removing one of
the three components of the endogenous institutional arrangements on final

allocations and prices. Alternative removal implies that each time only one
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of the three components of the institutional complex is removed'. Each
removal changes one facet of the economic institutional arrangement, and en-
dows the agents with more freedom than before in their economic decisions.
For a policy variable that is removed from the pool of the government’s pol-
icy instruments, its equilibrium value will be determined through a market
mechanism. We will compare the equilibrium values of those variables with

their counterparts in best allocation.

5.1 Necessity of Output Control

What is the impact of removing output controls, when the other two com-
ponents of the institutional complex are kept unchanged? In this case, the
agents face only the institutional constraints of price distortion and directive
allocation of capital, but they can freely decide how much to produce. Un-
der the less restrictive institutional constraints of {p,r, w;; k;}, the problem

for the agent in sector j is now

maX{xijyej} u(xlj, xgj) - C(ej)

s.t. 15 + proj < wjie; + rEj

We easily get the optimal conditions that

uy; (1), 225) = puy;(T15, v25)
C'ej) = wjui;(w1,2)
T1; +pre; = wjej—i-rl_-cj

We denote the solution to this problem as {m%, x%, e;’?}, where the super-

script () means that there is no quantity control over the producers. By
intuition, without output control, the agents will invest less effort and the
result will be less output of the corresponding product, which is proved in

the following proposition.

Proposition 15 Given the institutional constraints of price distortion and

directive capital allocation, {p, T, W;; I;:j}, the effort input of an agent facing

10Removing all the components implies a situation of no government intervention at all
(free market economy).
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no output control is lower than that in the best allocation, that is,
e < ¢ (43)

Proof. Suppose not, then é; < e? and the output of product fj(/%j, e?) >
§;, which implies that the quantity constraint is not binding in (P4). So é;
cannot be the best effort input level in the best allocation for implementing

the catching-up strategy. m
Q5 5. (b @
Corollary 16 z;; < &;; and ¢; > f;(kj,e;).

Proof. It is self-evident, given é; > e? and the formula of demand functions.
|

These results demonstrate that there is an "over" supply of effort under
the full constraints of the institutional complex, in the sense that the mar-
ginal cost of effort input is higher than its marginal revenue (remember the
optimal conditions of problem P4). So when a government implements the
catching-up strategy, it will compel the agents to exert more effort than they
would do in free market situations. So to guarantee a certain level of effort
inputs, the government needs to impose the output requirements on the pro-
duction of the agents, and output control is indispensable for implementing

the best allocation for the catching-up strategy.

5.2 Necessity of Price Distortion

When the agents face only quantity control and directive allocation of capital
and there is no price regulation, agent j’s problem is to choose optimal
consumption and effort inputs under the constraints of {g;; k;}. In this case,
the demand for products in both sectors is determined only by consumer

demand, not by government demand. The problem for agent j is thus

MaXfy;;.e;} u(w1), 225) — Clej) B
s.t. T15 + pra; < wje; + T/fj
g5 = [i(kj, €5)

The key difference between this problem and problem P# lies in the fact
that when price is liberalized, equilibrium price levels are determined only

by market equilibrium. It is obvious that the distorted prices in the best
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allocation, {p,,w;} , are not sustainable as market equilibrium prices, since
there is at least excess supply of capital goods 1. So removing the component
of price distortion implies that the final allocation is (strictly) inferior to that
under the full constraints of the institutional complex.

In the problem above, e; is uniquely determined by ¢; = fj(kj,e;). In

our specific example, the demand function is given by

(1 = 7)(wje; + k)
p

z1;(p,w;) = y(wjej; +rk)  x25(p, wj) =
The market equilibrium requires that

My(wier +rk) + (1 — N)y(wees +17k) = Afi(k1,e1)
Lonetrt) oyt ) ea)
p p

A

The constraint of output controls also requires that

filki,e1) = @
fa(ka,e2) = @2

and we get

P:<1_7>)"@ (44)
(I=M7 @

and again, the superscript P means that there is no price regulation by the

government.

Proposition 17 Given the same optimal policy controls {/%j; qd;}, the rela-
tive price of consumption goods under additional price control is lower than

that without price control, that is

p<p<p’ (45)
Proof. Remember that
L A1 —7) G
p = e
(1=XN(y+19) ¢
p* — >‘(1 — ’7) . ﬁ
(1=A7 @

and ¢; > ¢f and g2 < ¢5. m
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It is intuitive that when removing the price regulation, the equilibrium
price of consumption goods becomes higher, but it is even higher than p*,
the price that supports the optimal allocation in a Walrasian equilibrium.
This is because the production of both sectors is still distorted under output

control and directive allocation of capital.

5.2.1 Necessity of a Directive Allocation System

The government’s objective of establishing the directive allocation system
is to allocate those under-priced products and production factors to target
sectors, i.e. the capital goods sector. Specifically, in our model, removing
the directive allocation system implies that the allocation of capital k; is
through market allocation schemes, rather than through government direc-
tive allocations. In this subsection, we investigate the effects of removing
the directive allocation system.

First, it is natural that, in a free market, if the interest rate is lower than
the market-clearing level (i.e. 7 < r*), there will exist excess demand for
it, and if # > r*, there then exists excess supply of capital. So it is self-
evident that the government needs to establish a directive allocation system
to direct the allocation of products and production factors at controlled
prices. In this subsection, we study a somewhat different environment in
which the agents still face output controls imposed by the government. And
we will see why the best allocation is not achievable when there are only
price and output controls {p,r,w;;q;}. In this case, the agents can decide
their capital demand or supply so that their marginal rate of transformation
between capital and effort is equal to the corresponding level of the marginal
rate of substitution. Specifically, we are interested in the question: When
capital is tradable at the regulated price 7, do the agents have incentives to
sell or purchase additional capital at the initial allocation of {Z;;,é;, I%j}?
We define the additional demand/supply of capital by an agent in sector j
as

Akj =kj —k; (46)

where k; is the final per capita capital used for production in sector j. And
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the agent’s problem is

MaAX {1 j,225,€5,k;} u(w1), z25) — Clej) )
s.t. w1 + proj + rAk; < wje; +rk;
fi(kj ej) > qj

Given the fixed output requirement ¢;, an agent can reduce capital demand
by increasing effort input, or vice versa. And the optimal combination of
capital and effort inputs is determined by relative prices and output require-

ments {p,r,w;;¢;}. The Lagrangian of the problem is
ﬁ = u(l‘lj, iL‘Qj)—C(ej)—?h [$1j +px2j + TA]CJ' — wjej — T/%j] —MN9 [Qj — fj(k‘j, €j)}
and the optimal conditions are

Tij - U/1j =M

Toj i Up; =P

e C'ej) =mw;+mofj.,

kit mr=mnafi

n 1 +pro; + TAkj = wje; + lelj
ne i g5 = [fi(kjeh)

By rearrangement, the optimal conditions are now

! _ /
puy; = Uy
!
fie;  C'ej)—uf jw;
! - !
Jkj 15"

T1j + pra; = wjie; — ’I“Akj + ’r‘];,‘j
q; = fi(kj, )

Remember in trinity institutional arrangements, the conditions for marginal

rate of transformation is ,

| (.
-Z’ej — C /(e]) (47)
j.k;j Uy

while in this case, it is
/ ’
Jiej C (ej) wj 48
T e (48)
Jikj 1y

Using our specific example, the condition for the marginal rate of trans-
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formation under only price and output controls, {p, 7, w;; §;}, is

1—a)k; e+ 7k Bi
( a-(zj-) i _ wﬁJ:T ej—ejAk:j—%
7€

and the corresponding MRT conditions under trinity institutional arrange-

ments is .

(1 — Ozj)kj _ ﬁ)jéj + 7k .
Oéjéj T

J

where oy = @ and ap = 3. We want to compare the value of k; to I%j.
As a starting point for analysis, we first assume k; = l%j, which implies
that Aky = 0 and e; = é; since the output requirements remain unchanged.

For sector j agent, it is obvious that

(1 — Ozj)]%j > wjéj + fk?é ﬁij

b J P
Q€ T T

To get the optimal condition to held, we need to reduce the capital input
below l;:j and increase the effort input over ¢€;, and we get the following

result.

Proposition 18 When there are only regulations on prices and outputs,
{p, 7, wj;q;}, and capital is tradable, the demand for capital in either sector
is strictly lower than that in three-in-one environments, that is, k;j < l;:j, for
j=1,2.

Given the opportunity of trading capital and if that trade can really
happen, we will have that the incomes of agents in both sectors will be
higher than before, that is, wje; — rAk; + rk > w;é; + 7k, which will
result in greater demand for both products than under trinity institutional

arrangements.

Corollary 19 When there are only regulations on prices and outputs, {p, 7, W;;d;},
and capital trade is feasible, there will be more consumption of capital goods

and less industrial accumulation than in the best allocation, specifically,

A

${§~>§flj IK<I

It is worth metioning that the above results are based on the condition

that capital trade is feasible. Only under this condition could the agents
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purchase or sell capital at the regulated price #. And with that opportunity,
the agents are able to adjust their effort inputs and consumption decisions,

and therefore affect the final allocation in this economy.

6 Conclusion

After the Second World War, many newly independent countries adopted
the catching-up strategy of rapid industrialization. =~ However, for those
developing countries, prioritizing the development of industrial sectors, es-
pecially the heavy industry sectors, was against the comparative advantages
of their economies. And the catching-up strategy was not implementable by
laissez-faire market mechanisms. To implement that strategy, the govern-
ments need to establish a series of institutions that exclude the functioning of
markets and are able to mobilize enough economic surplus for industrial ac-
cumulation. Under the catching-up strategy, similar institutional arrange-
ments were established in those developing countries, no matter whether
they were socialist countries.

In this paper, we develop a simple two-sector model to explain the ra-
tionale behind that institution formation in those developing countries. We
prove that the best allocation for a catching-up strategy can be implemented
by an institutional complex that consists of price distortion, output control
and a directive allocation system. We further explore the counterfactual ef-
fects of alternatively removing one part of the institutional complex on final
economic allocations. We show the following results: (1) removing price
regulation will result in higher price of consumption goods, (2) removing
output control will induce less effort inputs by the agents, and (3) removing
the directive capital allocation system will result in more consumption and
less industrial accumulation. In short, none of these three components of
this institutional complex is dispensable for a successful implementation of
the catching-up strategy. In a simple two-sector model, this paper provides
a framework for understanding the endogenous institution formation under
the catching-up strategy in developing countries after World War II, and
shows that how a government can establish certain institutional arrange-
ments to implement allocations that are not implementable by laissez-faire
market mechanisms.

The formation and evolution of economic institutions in developing coun-

36



tries under various development strategies is a important topic for research.
This paper represents a first step in this line of research, and more work
certainly needs to be done in the future. First, this paper studies just
the formation of special economic institutions under the catching-up strat-
egy, and does not explore the dynamic effects of that institutional arrange-
ments on the long run economic growth, which requires the development
of dynamic models. Second, the framework developed in this paper can
be extended to investigate various issues in economic development, such as
famines in the developing countries and socialist countries, the relationship
between inequality and development strategy, and so on. And finally, for
the testable hypotheses that arise from the theoretical model, we also need

to verify those hypotheses through rigorous empirical research.

A Comparative Statics Analysis of z;;’s

For demand functions, we have

8331]' 8:1:1]- 8331]' 8x1j 8:z:1j 8x1j
< 7 >0 >0 <0 >0 >0
dp ow; or Ok; 0q; ok
81'2]' 81‘2]' 6331]' aij 8372]- 81‘2]'
< 0 >0 >0 <0 >0 >0
Op ow; or Ok; 0q; ok
Proof. The optimal conditions for the problem is
/
Uy = M
uy; = Mmp
C'ej) = Nafje; +Mmw;
wje; + rk = T15 + T2

a = [i(kj ej)
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by total differentiation, we get the following results'!

pufy —ulyy puly —uly, 0 dzyj —uydp
1 P —wj dxoj | = | —wxoidp + kdr + ejdw; + rdk
0 0 fj7ej de; —fj’kj dk; + dq;
|H|<0

from which we have

1 —ujdp puyy — ugy 0
dzry; = W —xojdp + kdr + ejdw; + rdk P —w;
_fj,kj dk; + dg; 0 fj,ej
Therefore,
Oryj Fie; | —u}  pully —uly )
dp [H| | —x0; p
8x1j _ fj,ej 0 pu&’Q — qu -0
Ows |H| € D
01 _ fj,ej 0 pully —ul, =0
or H| | & p
01, _ _fj,kj pufs —uzy 0 <0
Ok; H| | p —w;
Oryj ¢ pully —uly 0 =0
0q; |H[| p —w;
O0x1; _ Fie; | 0 puly —uy <0
ok H| | r p
And
1 pui; —uy  —ujdp 0
dxgj = H 1 —xoidp + kdr + ejdw; + rdk  —w;
T About the notation here,
s 8%u
21 Gazgj@xlj
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Therefore,

References

[1] Acemoglu, D., 2006, "A Simple Model of Inefficient Institutions", Scan-

a.’L‘gj
dp

85132]'
3wj

8:1:2]-
or

8$2j
ok;

0z

8332]'
ok

!

fjuej
|H|

!

fj7ej
| H|

/

fj7ej
|H|

/

fj,Ej
|H]

—4
|

’

| H|

" "
pPuqp — Ugy

" "
pPuyp — Ugy

" "
puyp — Ugy

1 "
puy; — Ugy

" 1
Puyp — Ugy

1 14
puyp — Ugy
1

r

dinavian Journal of Economics, 108(4), 515-46

[2] Acemoglu, D., 2007, ‘Modeling Inefficient Institutions’. In R. Blun-
dell, W. K. Newey and T. Persson (eds), Advances in Economics and
Econometrics, Theory and Applications: Ninth World Congress of the

Econometric Society. London: Cambridge University Press.

[3] Allen, R. C., 2003, Farm to Factory: a Reinterpretation of the Soviet
Industrial Revolution, Princeton, NJ, and Oxford, UK: Princeton Uni-

versity Press.

[4] Bhagwati, J.N. and Srinivasan, T.N., 1975, Foreign Trade Regimes and

Economic Development, India, New York,: Columbia University Press

[5] Gregory, P.R. and Harrison, M., 2005, "Allocation under Dictatorship:
Research in Stalin’s Archives". Journal of Economic Literature, 43, (3),
721-61.

39



[6]

[10]

[16]

Gregory, P. R. and Stuart, R. C., 2001, Russian & Soviet Economic
Structure and Performance, (seventh edition). Boston and New York:
Addison Wesley.

Greif, Avner, 1998, “Historical and Comparative Institutional Analy-

sis”, American Economic Review, 88(2): 80-4.

Grossman, G. M. and Helpman, E.;1994, ‘Protection for Sale’. Ameri-
can Economic Review, 84, (4), September, 833-50.

Knight, John, 1995, "Price Scissors and Intersectoral Resource Trans-
fers: Who Paid for Industrialization in China?", Oxford Economic Pa-
pers, 47, February: 117-35

Krueger, Anne, 1995, ‘Policy Lessons from Development Experience
Since the Second World War’. In J. R. Behrman and T. N. Srinivasan
eds, Handbook of Development Economics, Volume 3B. Elsevier Science
Publishers, 2497-550.

Krueger, A.O. and Tuncer, B., 1982, "Growth of Factor Productivity
in Turkish Manufacturing Industries", Journal of Development Eco-
nomics, 11: 307-25

Lal, Deepak and Myint, H, 1996, The Political Economy of Poverty,
Equity and Growth, Oxford: Clarendon Press.

Lin, J. Yifu and Jeffrey, B. Nugent, 1995, "Institutions and Economic
Development", in Jere R. Behrman and T. N. Srinivasan eds, Handbook
of Development Economics, Vol.3A, North-Holland

Lin, J. Yifu, Marshall Lecture at Cambridge University, mimeo

Lin, J. Yifu, Cai, Fang and Li, Zhou, 1996, China’s Miracle: Develop-
ment Strateqy and Economic Reform, Chines Univesity of Hong Kong
Press (English first edition); 2003 (English second edition); 1994 and
1999 (Chinese first and second edition respectively)

Lin, J. Y. and Zhang, P., 2006, ‘Appropriate Technology, Technology
Choice and Economic Growth in Developing Countries’. Chinese Eco-
nomic Quarterly, (in Chinese), 5, (4), July, 985-1006.

40



[17]

[18]

[21]

22]

Moravcik, 1., 1965, ‘The Priority of Heavy Industry as an Objective of
Soviet Economic Policy’. Soviet Studies, 17, (2), October, 245-51.

Rattsg, J. and R. Torvik, 2003, "Interactions between Agriculture and
Industry: Theoretical Analysis of the Consequences of Discriminat-
ing Agriculture in Sub-Saharan Africa", Review of Development Eco-
nomics, 7(1), 138-51

Sah, R. K. and Stiglitz, J. E., 1984, ‘The Economics of Price Scissors’.
American Economic Review, 74, (1), March, 125-38.

Sah, R. K. and Stiglitz, J. E.; 1987, ‘Price Scissors and the Structure
of the Economy’, Quarterly Journal of Economics, 102, (1), February,
109-34.

Shleifer, A. and Vishny, R. W.,1994, ‘Politicians and Firms’. Quarterly
Journal of Economics, 109, (4), November, 995-1025.

Shleifer, A. and Vishny, R. W.,1998, The Grabbing Hand: Government
Pathologies and Their Cures, Cambridge, Mass.: Harvard University

Press.

41



