JOURNAL OF
Economic

amics
Journal of Economic Dynamics and Control & Control

ELSEVIER 21 (1997) 145 181

Financial markets in development, and the
development of financial markets

Jeremy Greenwood?®, Bruce D. Smith*:®

“Department of Economics, University of Rochester. Rochester, NY 14627-0156, USA
"Department of Economics, University of Texas, Austin, TX 78712-1173, USA

Abstract

What is the relationship between markets and development? It 1s argued that markets
promote growth, and that growth in turn encourages the formation of markets. Two
models with endogenous market formation are presented to analyze this issue. The first
examines the role that financial markets — banks and stock markets — play in allocating
funds to the highest valued use in the economic system. It is shown that intermediation
will arise under weak conditions. The second focuses on the role that markets play in
supporting specialization in economic activity. The consequences of perfect competition
in market formation are highlighted.
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1. Introduction

What is the relationship between the development of markets and economic
development? It is argued here that markets — especially financial markets - play
a central role in economic development and that economic development leads
to the formation of new markets. In pursuing this thesis, the analysis will focus
on five themes.

(1) Markets enhance growth to the extent that they serve to allocate resources
to the place in the economic system where their social return is greatest.
Markets, through the price signals and other information they provide. aid in
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this allocation. So does the risk sharing provided by (primarily financial)
markets, since this allows agents to rcallocate their savings toward more
productive investments by eliminating idiosyncratic risk.

(2) Market formation permits increased specialization. As production tech-
nologies advance over time, they tend to require increasingly specialized inputs
and vield increasingly specialized outputs. The exploitation of these technolo-
gical advances requires markets so that agents can trade these specialized goods
and services.

(3) Market structures affect agents’ incentives to accumulate various types of
physical and human capital, as well as other kinds of assets. This 1s true both
because changes in market structure affect the perceived returns to various kinds
of investments, and the risks associated with them.

(4) Market formation is an endogenous process. Arranging and effecting
trades requires resource expenditures. Bankers. stockbrokers, insurance agents,
realtors. placement agencies. and agents who enforce the terms of contracts
make a living doing precisely this. But poor economies are less well placed to
devote substantial resources to the trading process than are wealthier econo-
mies. Thus growth should lead to an increase in market activity. and this
increase may in turn further stimulate growth.

(5) If there is competition in the provision of market services, this provision is
likely to occur in a way that is perceived to be efficient by market participants.
This has several implications for what kinds of market structures are likely to be
observed.

While it may be taken as a truism that the trading opportunities provided by
the marketplace are essential to growth, the empirical evidence is only available
for financial markets. Goldsmith (1969). Jung (1986), Antjc and Jovanovic
(1993), and King and Levine (1993) document a positive correlation between
a variety of measures of financial market activity and economic development.
Economic history is also replete with examples illustrating the importance of
financial markets for growth.’

"Particularly striking are the experiences of the least well-known. and most impressive growth
successes of the early 19th century  Belgium and Scotland. Both of these countries were distin-
guished primarily by the efficiency of their financial markets. According to Cameron (1967. pp.
94-7)."in 1750 the per capita income of Scotland was no more than half that of England, but ... by
1845 it very nearly equalled England’s. Given its many disadvantages. and few positive advantages
for growth compared with its neighbors, the superiority of its banking system stands out as one of
the major determining factors.” The differences in the level of development of financial markets
between Scotland and England are illustrated by the fact that. in 1770, bank asscts per capita were
approximately equal in the two countries. In 1844, bank assets per capita were 2.5 times greater in
Scotland than in England (Cameron, 1967). Similarly, Belgium had few obvious advantages for
growth other than the developed state of its financial system. Yet Belgium was the great growth
success of continental Europe in the first half of the 19th century (Cameron. 1967).
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The economic importance of financial markets for growth derives from the
fact that they fulfill several of the functions emphasized in the first three themes.
Financial markets are the most prominent means, for instance. of channeling
investment capital to its highest return uses. These markets also provide
liquidity, and permit the efficient pooling of risk. Both of these activities alter
the social composition of savings in a way that is (potentially) favorable
to enhanced capital accumulation. Finally, financial markets foster specializa-
tion in entrepreneurship, entrepreneurial development, and the adoption of
new technologies. They do this by making funds available to potential entre-
preneurs for activities which - in developed economies — must typically be
undertaken on a larger scale than any small number of individuals can readily
afford.

The latter role of financial markets receives substantial attention from Hicks
(1969) and North (1981). They argue that the distinguishing feature of the
industrial revolution — compared with earlier times - was not particularly the
development of new technologies. Indeed the steam engine and several other of
the technological advances that played a prominent role in the industrial
revolution were invented much earlier. Hicks and North argue that the indus-
trial revolution was a revolution because, for the first time, the implementation
of technical advances became a highly capital-intensive process. As a result, new
technologies could be employed only by ‘tying up’ large-scale investments in
illiquid capital for long periods. This implied inflexibility made the provision of
liquidity for short-term needs essential. Moreover, again for the first time, the
levels of investment required for the adoption of new technologies were large
relative to the wherewithal of even the wealthiest individuals. This made the
pooling of funds essential. In addition, as argued by North (1981), the provision
of liquidity and the sharing of risk associated with financial market development
substantially reduced the perceived costs of investing in innovation.

The importance of financial markets in permitting innovation and the imple-
mentation of new technologies has, of course. long been recognized. Bagehot
(1873, pp. 3—4) argued that English success in development was due to the
superiority of their financial markets:

We have entirely lost the idea that any undertaking likely to pay. and
seen to be likely, can perish for want of money; yet no idca was more
familiar to our ancestors, or is more common in most countries. A citizen
of London in Queen Elizabeth’s time ... would have thought that it was
no use inventing railways (if he could have understood what a railway
meant), for you would have not been able 1o collect the capital with
which to make them. At this moment. in colonies and all rude countries,
there is no large sum of transferable money: there is no fund from which
you can borrow, and out of which you can make immense works.
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Another feature of economic organization that Hicks (1969) and North (1981)
identify as being central to the development process is increased specialization.?
By its very nature. increasing specialization in an economy implies that eco-
nomic agents produce goods and services which they may not consume. and
consume goods and services which they may not produce. In addition, it likely
implies that producers will not be well-diversified in the absence of financial
markets, and that therefore they will desire the risk-sharing services and access
to external funding provided by such markets. Thus increasing specialization
will require the support of a variety of trading institutions.

A final point raised both by Hicks and North is that there are important fixed
costs associated with the formation of markets. Therefore, growth in the size of
a potential market will reduce the costs to each participant of being active in
that market. As an implication, a particular market may not become active until
the economy has developed to the point where the market can sustain enough
activity to make it ‘cost-effective’. In other words ‘threshold effects’ will be
observed in market formation.

The connection between financial intermediation and growth has been
modeled recently by Greenwood and Jovanovic (1990), Bencivenga and Smith
(1991), and Obstfeld (1994). Each of these papers has the feature that financial
intermediation promotes growth by permitting a larger fraction of investment to
be directed to activities with high (social) returns. In order to study the relation-
ship between intermediation and growth, Section 2 of this paper uses a variant
of the Bencivenga-Smith model. There intermediaries alter the social composi-
tion of savings in a way that is favorable to more productive, illiquid capital
investment through liquidity provision (which in the model is simply a kind of
insurance). As argued by Patrick (1966), Cameron (1967), McKinnon (1973), and
Shaw (1973), this liquidity provision is growth-promoting.

Relative to the Bencivenga-Smith model, the model of Section 2 contains
several innovations. First, by streamlining the structure several results are
sharpened. In particular, intermediation is necessarily growth-enhancing (it was
not necessarily growth-enhancing in Bencivenga and Smith, 1991). In addition,
the formation of equity markets (rather than banks) need not be growth-
enhancing. Conditions that are necessary and sufficient for equity markets to
promote accelerated growth are derived.

Second, the framework is extended to allow for the endogenous formation of
either banking or equity markets. Interestingly. while intermediation will arise
endogenously under weak conditions. equity markets will never emerge if the
costs of participating in them are no smaller than the costs of trading with
banks. (This is true even when the presence of equity markets is growth

*See Romer (1987) for a model of the relationship between increased specialization and growth.
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promoting.) Situations which would allow banks and equity markets to coexist
are also described.

Increasing specialization, market development, and growth is the subject of
Section 3. There a model is presented where the adoption of new production
technologies requires the use of specialized intermediate goods. The production
of specialized intermediate goods in turn requires the support of trading institu-
tions. Investment in institutional capital, however, is taken to be costly. Specifi-
cally, it is assumed that there are important fixed costs associated with opening
and operating markets. The analysis allows for some uncertainty about the
gains from specialization and the costs of market formation. The result is
a ‘threshold effect” markets open when the economy is wealthy enough to
support them. Growth leads to the creation of markets, and the creation of
markets increases the equilibrium rate of growth of an economy. In this latter
respect the analysis has a flavor similar to Greenwood and Jovanovic (1990).
Finally, since the business of making markets is modeled as being competitive,
the equilibrium obtained is Pareto optimal. The work, here, builds on Townsend
(1978) which stressed the consequences of perfect competition in the business of
intermediating trade.

2. Financial markets, liquidity provision, and growth

The first model considered is intended to demonstrate how the provision of
liquidity by financial markets can promote growth. The analysis effectively
embeds a version of the liquidity provision model of Diamond and Dybvig
(1983) into a modified version of Diamond’s (1965) neoclassical growth
model.

2.1. The entcironment

The economy consists of an infinite sequence of two-period-lived overlapping
generations. Each generation is comprised of a continuum of agents with unit
mass. Agents born at each date are indexed by i€ [0, 1]. and time is denoted by
r=01, ...

There is a single consumption good at each date. The consumption good is
produced using intermediate inputs according to a constant-returns-to-scale
production function. Intermediate goods, in turn. are produced using capital
and labor as primary inputs.

Each young agent i produces a quantity of intermediate goods at r denoted
x,(). Agent i produces this good using his own labor input, /,(i), and a capital
input k,(i). Suppose that labor is a nontraded factor of production. so that each
agent utilizes only his own labor. This agent, in turn. is endowed with one unit
of labor, which is supplied inelastically (labor generates no disutility). The
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technology for producing intermediate goods is given by
x i) = Ak, () (D) 2. (1)

Finally. assume that only young agents are endowed with labor, and that capital
depreciates completely in production. (The latter assumption is without any real
loss of generality.)

Time ¢ final consumption goods. denoted ¢,, and the time ¢ + 1 capital stock
k.. are produced using intermediate goods according to the technology

* L 10
¢+ (k1 /R) = [J v\'t(i)(‘di] - (2)
0

with 0 < 1. Note that (2) allows one unit of current consumption to be converted
into R units of future capital.

All young agents at ¢ have identical ex ante preferences. Letting ¢; denote age
j consumption by a representative individual (j = 1,2), these preferences are
given by the utility function

ey O p) = — [(] = @)y + ([)"21]—;"7- (3)
with v > — 1. The variable ¢, in turn. is an individual specific, iid (across agents)
preference shock. Its probability distribution is given by

5 {O with probability 1 — x,
O =

1 with probability =.

Agents are assumed to make a savings (portfolio) decision before observing their
realization of ¢. There are two assets which can be held. One is capital. One unit
of time 1 consumption placed into capital investment returns R units of capital
at t + 1. However, if this capital investment is interrupted at t. no capital or
consumption is received. Alternatively. each young agent has access to a techno-
logy for storing consumption goods. One unit of consumption stored at ¢ returns
n units cither later in period t (that is, if the investment is interrupted at that
date) or at ¢ + 1. This specification of the menu of assets resembles that of
Jacklin and Bhattacharya (1988).

2.2. Trade in good and factors
Producers of final consumption goods purchase a quantity x,(/) of intermedi-

ate goods from agent i at 1; i€ [0. 1]. Let p,(i) be the price charged for these inputs
(in units of current consumption) by agent i. Since i is the only producer
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of x,{i), he is modeled as being imperfectly competitive - that is, he does not take
p,(i) as given.

Final goods producers. however, are assumed to take p,(i) as given. With

current consumption as the numeraire, they therefore choose a schedule of
intermediate inputs x,(/} to maximize

1 1o 1
[f -\’,(i]"di} J pdi)x, () di.
0 0

Letting y, = [, x,(1)°’di]" . the first-order condition for this problem has the
form

Pl(i) = ,1}1 - »\'r(i)U7 1- (5)

Eq. (5) represents an inverse demand function for x,(/) by final goods producers.

Young producers of intermediate goods obtain capital inputs in a competitive

rental market, paying the rental rate p, at . Thus, young agent i chooses values
for x,(iy and k,(i) to solve the problem

max [ p(I)x,(1) — pkAi)]. (P.1)

subject to (1). (5), and /,(i) = 1. This problem, in turn, can be transformed into

max (y; TTAkAD] — pk D)) (P.1)

ke ()

by substituting (1), (5), and (i) = 1 into (P.1). The problem (P.l') has the
first-order condition

(),‘.ll 7()A()kt(i)()71 _ pt- (6)
Equilibrium

Since all young agents are symmetric (as goods producers), an equilibrium is
sought where x,(i) = x, and k(i) = k,. Vie [0.1]. Egs. (1) and (2) then imply that

Vv, =X, = Ak,. (7)
Substituting (7) into (6) vields

p = 0A. (8)
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[t remains to describe the (maximized) income of young agents, measured in
current consumption. Let w,(i} denote this income for agent i. Substituting (6)
into the expression (P.1'), one obtains

wi(i) = (1 — O)y! ~[Ak ()]’ 9)
Using k(i) = k; and (7} in (9) gives

w(i) = (1 — DAk, = w,. (10)
which holds for all 1.

2.3. Savings behavior

The savings behavior of young agents depends on the kind of financial
markets to which they have access. Three financial market structures will be
considered: financial autarky, banking, and equity markets. For the present take
financial market structure as exogenous: later, the formation of financial mar-
kets will be endogenized.

Each market structure assumes the same timing of activity. At the beginning
of period 1, young agents undertake the production activity just described. In
doing so, they earn an income of w,. These agents next decide how to allocate
this income among the various assets available to them; of course this availabil-
ity depends on the structure of financial markets. A savings/portfolio decision
must be made by each agent before ¢ is realized. This implies that no consump-
tion (by young agents) will take place prior to making a savings decision, since it
is not yet known by any agent whether young consumption will generate utility
for them.

After savings/portfolio choices are made, ¢ is realized for each young agent.
Agents with ¢ = 1 wait until old age to liquidate assets and consume. Agents
with ¢ = 0 value only young consumption. however. Hence they liquidate all
their assets at the end of period t and consume the proceeds. Notice that this
timing convention requires such consumption to occur before the next genera-
tion appears, and hence all young consumption must be done out of goods
storage.® The timing structure is depicted in Fig. 1.

*In other words, intergenerational transfers are not possible. In this respect the timing conventions
differ from Bencivenga and Smith (1991. 1992). The timing conventions employed are essentially
drawn from Champ. Smith, and Williamson (1992).
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Fig. 1. Timing structure.

2.3.1. Financial autarky

When young agents are financially autarkic, they store goods and accumulate
capital on their own behalf. If these agents are holding some capital and ¢ = 0,
this capital can no longer be rented (factor markets have closed - see Fig. 1) or
sold, since there are no equity markets for transferring claims to ownership of
capital. Moreover, if ¢ = 0 old-age consumption has no value. so it will be
assumed that autarkic agents with ¢ = 0 simply lose their capital investment.*
Thus, all young consumption must be financed by storage.

Let s? be goods storage by an autarkic young agent at ¢, and let K{. be the
value, in current consumption, of capital accumulation by this same agent. The
return on goods storage is n. independent of when consumption occurs. The
return on capital is zero if ¢ = 0. If ¢ = 1, for each unit of current consumption
invested, R units of r + 1 capital is recetved. This can be rented for p, +; per unit,
so the return on capital invested between t and t + 1 is

Rp, ., = RAQ. (11)

The resource constraints for an autarkic young agent, then, are

st + Kb < wy, (12)
Cqy g ns;l. (]3)
¢y < ns* + (RADK?, . (14)

*1f capital had any ‘scrap value’ (say x per unit). young agents with ¢ = 0 would obviously scrap
their capital before it could be rented. The formulation in the text is simply the limiting case of this
situation as x — 0.
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The problem of a young agent is to solve

max — (1 — myeq + mes 1 (P.2)

[STREITEIY AN
subject to (12)-(14).

This problem can be conveniently transformed as follows. Define
gt = Ki- {/w, to be the fraction of an autarkic agent’s portfolio held in the form
of capital. Then the problem (P.2) can be rewritten as

max  —w, (1 — o[l — ¢+ nlnl — ¢y + RAOG' ] "}/ (P.2)

O<q<l

If there is an interior optimum, it satisfies

¢* = Q*(RA0) = [ARA0) — 11/ {[ARAD) — 17 + (RAO/n)]. (15)
where
HRAO) = [n(RAO — n)/(1 — mm]" "7 (16)

Apparently. there is an interior optimum iff /(RA0) > 1. This condition is
equivalent to

nRAO > n. (17}

Henceforth. (17) is assumed to hold.” In this case, the savings/portfolio behavior
of young agents is completely summarized by the function Q*( — ).

2.3.2. Banking

A discussion of savings behavior in the presence of banks necessitates a de-
scription of what banks do. Banks are assumed to take deposits (from young
agents), to invest in capital, and to hold goods in storage. As noted previously,
young consumption must be financed out of storage: from a bank’s perspective.
assets stored constitute reserves against ‘early” withdrawals.

Having accepted a deposit. a bank promises to pay a time ¢ depositor who
withdraws at t {one who has ¢ = 0) r, per unit withdrawn. If the same agent
withdraws at 1 + [ (has ¢ = 1), he receives r,, per unit deposited. Suppose that

SIf (17) fails. the optimal ¢ = 0. Then after ane period (the autarkic version ol) this cconomy has no
capital. and a steady state equilibrium with no real activity is reached.
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at the time withdrawals occur, it is too late to undertake further goods storage.
This implies that only agents with ¢ = 0 withdraw “early’.

Banks. then, can be viewed as announcing (ry,, r5,) pairs at ¢. [t is assumed that
banks are Nash competitors, so that these announcements are made taking the
interest rates offered by other banks at r as given.

Banks are identified with generations.” so that the resource constraints faced
by a bank are as follows. Anticipating the result that all young-period savings
(which here equal w,) are deposited,” an active bank receives per person deposits
of w,. Letting s; denote (per depositor) goods storage by the bank and
K?, | denote (per depositor) capital investment by the bank. the bank faces the
constraints

P+ KP <, (18)
(1 — mr v, < nsb. (19)
T 2 Wy < R/)H— 1K1b+ 1= (RA{))Krbﬂ- - (20)

Egs. (19) and (20) reflect the fact that a bank serving a large number of
depositors has a fraction 1 — n () of their depositors withdrawing at t(t + 1).
(19) and (20) also assume that the bank liquidates all its reserves (goods in
storage) at t. This will be optimal for them if Rp,,, = RA0 > n. This condition,
of course. 1s implied by (17).

Banks compete against each other for depositors. This competition implies
that bank choices {ry,. 1. sP. KP, ) must be selected to maximize the expected
utility of a representative depositor; that is, to solve the problem

max —w, ‘[(1 — m)ry, + ey )i (P.3)

subject to (18)—(20) and the obvious nonnegativity constraints.

The problem (P.3) can be transformed as follows. Define ¢P = K. ;/w, to be
the fraction of the bank’s portfolio invested in capital. Then (19) and (20) can be
rewritten as

P < (1 — gl — ). (19
ra; < (RAOYP /7. (207

®See Bencivenga and Smith (1991) for further discussion.

"As in Diamond and Dybvig (1983} and all related modcls, this will be an equilibrium outcome if
banks are not regulated.
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The bank’s problem can be written as maximizing the expression in (P.3), subject
to (19') and (20").
The solution to this problem sets

4’ = Q°(Rp, 1) = Q°(RAY). (21
where

Q°(RAD) = n(RAD)/[1 + n(RAO]. (22)

HRAD) = 7(RAO/n)~ """ *741 — n). (23)

The function Q°( — ) completely describes savings behavior when banks oper-
ate.

Observe that the function Q°( — ) is decreasing in ;: that is, the more risk-
averse agents are the less is saved in the form of illiquid capital. Note further that
asy — — 1 (as agents become nearly risk-neutral), Q°( — ) — 1. so that all assets
are invested in long-term capital. When ; = 0 (preferences are logarithmic),
Q°( —) = 7. Since in general Egs. (19') and (20') will hold with equality, these
observations make it apparent that ry, > ( < )niff y > ( <)0. If agents are more
(less) risk-averse than the logarithmic preference case, then they desire a return
in excess of (less than) n in the event of early withdrawal. This corresponds to
a willingness to accept a yield less than (in excess of ) RA0 if assets are held ‘to
maturity’. Of course, in either case. banks are exploiting the law of large
numbers in order to provide insurance against adverse realizations of ¢.

An important question concerns how banks affect the fraction of young
savings that are placed in the form of capital. This question is answered by
Proposition 1.

Proposition 1. (a) Q°(RA0) > Q*(RAO) holds iff’
(1 — ) > [/l — o] P TOMRAO — n)/RAO]N T — (n/RAG) 7. (24)
A sufficient condition for (24) is that
A —0.5)>0.
(b) O"(RAY) > nQ*(RAD) abways holds.
The proof of Proposition 1 appears in the Appendix. Part (a) of the proposi-
tion states when the improvement in risk sharing attained via intermediation

results in a larger fraction of the “risky asset’ (capital) being held in the con-
solidated portfolio of banks and young savers. Part (b) of the proposition states
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that the proportion of saving maturing in the form of long-term capital must be
unambiguously greater in the presence than in the absence of intermediation.
(Recall that in autarky the fraction = of long-term investment projects will be
lost.)

2.3.3. Equity markets

Again, in order to describe savings behavior in the presence of equity markets,
it is necessary to provide a description of how equity markets operate. To this
end, assume that, after each agent’s value of ¢ is known at ¢, an equity market
opens in which agents with ¢ = 0 sell claims to capital in process to agents with
¢ =1 in exchange for claims to their storage (this is the description of equity
markets in the Diamond-Dybvig model originally given by Jacklin, 1987). Let
z, be the number of units of storage that must be exchanged for a unit of capital
(that is, z, is the relative price of capital at ¢ in the equity market).

Agents who know equity markets will operate at r choose a storage level, s,
and a capital investment K7, ; at ¢ in order to solve the problem

max — [(I — m)ey,” + mesy,” 1/ (P.4)
subject to

s+ K&y < w. (25)

¢y < nsy + nz, K., (26)

2 < (Rp e )LKF 1 + (57/2)] = (RAO[KT 4 + (57/2))]. (27)

As before, let ¢f = K7, ,/w, be the fraction of a young agent’s portfolio held in
capital. It is easy to show that the optimal choice of g; satisfies

. {1 if z,>1, (28)
=0 0 s <,

and that ¢fe[0,1] if z, =

Equity market equilibrium

Young agents who must liquidate their long-term capital investment will
supply this capital inelastically in the equity market. The supply of capital at t is
therefore given by (1 — m)giw,. The demand for capital in this market is
1l — gHw, /= if RAB/n > z,, and is zero otherwise. From this observation and
(28) it is apparent that an equilibrium in the equity market requires that z, = 1,






