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INTRODUCTION

The financial sector share in most industrialized economies has more or less
doubled in the last few decades. The expansion is associated with decreasing, rather
than increasing, growth rates over most of this period. Only in the last decade do we
see a trend towards increased productivity growth. This is puzzling, since there is a
well-documented positive correlation between financial and economic development,
[Goldsmith, 1958; 1969]. Growth-enhancing effects of financial markets seem to show
up only in the long run while the short-run effect is to temporarily inhibit growth.

A tentative explanation is offered here. An extension of the financial sector re-
quires organization of new markets. This can only be done in discrete steps due to
indivisibilities. A fixed cost associated with these indivisibilities temporarily raises
the relative cost of financial services. Thus, resources are diverted from production
causing a temporary fall in the growth rate. However, increased risk sharing favors
specialization, and as the economy adapts growth recovers. In the growing economy
the benefits of pooling risks sooner or later again outweigh the fixed cost of a further
extension of the financial markets, and so forth.

The model developed in this paper reconciles long-run growth-enhancing finan-
cial development with short-run slow-down effects. Since the mechanisms are em-
bedded in an endogenous growth model, saving rates take on a much more important
role than in the traditional Solow growth model, the latter only permits transitory
effects on growth while the former allows for permanent effects. Saving is negatively
affected by increasing costs in the transformation of saving to investment, and prob-
ably also by decreases in precautionary saving. This is consistent with another styl-
ized fact: the postwar decrease in national saving rates.

This paper provides a consistent theoretical framework to explain the dynamics
of a staggered development with regime shifts in the relation between the financial
sector and the growth of output in industrialized countries. The paper does not at-
tempt to empirically test this hypothesis. There is, however, empirical evidence of
regime shifts in the relation between the financial sector on one hand, and saving and
growth, on the other hand (for the United States see Jacobson et al. [1998] and for the
G-7 countries Lindh and Lindstrém [1997]). The next section reviews and summa-
rizes the empirical and theoretical background. The conjectured explanation is for-
mally modeled. The final section concludes and summarizes.
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FIGURE 1
United States Annual Data 1929-1996
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Shaded areas mark expansionary phases for the financial sector share. Source: National Income an
Product Accounts, U.S. Department of Commerce [1992; 1997].

FINANCIAL DEVELOPMENT, GROWTH AND SAVING

The first subsection briefly illustrates some empirical .facts in U.S.. da1};f1. ;{‘kilfortia:;x-
cal and empirical research that is relevant for the paper is surveyed in the following

two subsections.
An illustration: United States 1929-1996

The middle panel in Figure 1 shows the ratio of financial corporate GDP to total

corporate GDP in the United States. The growth rates of non-financial corporate GDP

1 1
are plotted in the upper panel and the gross saving share of GDP‘m t.he 1f)Wer panel..
The financial sector share shows quite different trend behavior in dlfferen;': p;;l-
ods. One can discern a division of roughly four periods be:;vezl 191:22])) Z.r;feiggm. anz
: i i including the Grea
first, 1929-1943, was a period of contraction, 1nc‘
ensding at the outbreak of World War II. The financial secto? share shrar_xk to less t]{aiag
halfof its 1929 value in 1943. Up to around 1958 the financial share rapidly expande
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TABLE 1
Sample Means and Estimated Linear Trends in Sub-periods
Contraction Expansion I Tranguility Expansion IT
1929-1943 1944-1958 1959-1981 1982-1996
Financial Share Trend —0.20 0.12 0.06 0.30
(0.03} (0.02) (0.01) (0.02)
Mean Growth Rate 4.0 2.4 4.4 3.4
(3.3 (1.2) (0.7) 6.7
Growth Trend 2.1 0.3 —(0.14 -0.02
{0.6) (0.4) {0.10) (0.16)
Mean Saving Share 9.1 146 20.7 16.5
(1.2) (1.4) 0.2) {0.4)
Saving Trend -0.01 0.6 —0.1 -0.2
{0.3) 0.3} {0.03) - (0.08)

Standard errors of the estimates are reported in parentheses. All measured variables are in percentages.

again, recovering to approximately its 1930 value. Then followed a period of more
tranquil growth in the share 1959-1981. In the last fifteen years the financial share
again expanded rapidly (from around 7 to 10.5 percent).

The correlation coefficient between the financial sector share and the growth rate
over the whole period is —0.14. Although this overall estimate is statistically insignifi-
cant, the correlation coefficients are negative in each of the sub-periods marked in
Figure 1. In the contraction phase 1929-1943 the correlation is —0.63 and is statisti-
cally significant at the 5 percent level. In the more tranquil phase 1959-1981 the
correlation is —0.35 which is borderline significant. In the expansionary phases of the
financial sector share 1944-1958 and 1982-1996 the correlation is still negative but
close to zero and statistically insignificant.

A correlation is no proof of a relation, but it is still surprising in view of standard
results showing a positive relation between financial development and growth. How
come? The value added in the financial sector would seem intuitively to be related to
financial development. High average growth rates in the 1960s and 1990s follow the
expansions of the financial share in the 1950s and 1980s with a quite considerable
lag. The gross saving share in the lower panel also seems to go down initially as the
financial sector expands.

Descriptive statistics in Table 1 show that average growth rates in expansionary
phases are lower than in the preceding periods. The linear growth trend estimate is
significantly positive only in the contraction phase while the hypothesis of a constant
growth rate cannot be rejected for the other periods. The corresponding saving pat-
tern is very volatile up to the 1950s and the first expansionary phase, but does show
a tendency to decrease in the second financial expansion period. From these data it
would thus be reasonable to conjecture that financial sector expansions are associ-
ated with lower growth and possibly also a decrease in saving rates.?
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Theoretical background

Financial development can influence growth in three distinct ways: by raising the
proportion of saving actually invested; by raising marginal productivity in the economy;
and by influencing the private saving rate. The first mechanism depends on the effi-
ciency of financial intermediation, (i.e., the fraction of saving absorbed to pay for
financial intermediation services). The second mechanism works by improving the
allocation of capital through information pooling [Greenwood and Jovanovic, 1990] or
risk pooling, (e.g. liquidity risks [Bencivenga and Smith, 1991]). The third mecha-
pism has ambiguous effects on growth since saving may go either way. If consumers
have utility functions with a positive third derivative, precautionary saving decreases.
When, as will be assumed in the model of this paper, the utility function is of the
constant relative risk aversion (CRRA) type, the relative risk aversion parameter is
then greater than one. Financial markets may also ease liquidity constraints by pro-
viding consumption credit. On the other hand, financial development may also in-
crease the rate of return and therefore boost saving. Devereux and Smith [1994] and
Obstfeld [1994] study models incorporating these mechanisms. Pagano [1993] pro-
vides a brief overview and summary of the literature about financial development
and growth. Levine [1997] contains a more extensive survey.

If there are inherent fixed costs in establishing financial markets—as ig very
likely since it entails new information networks—extensions will take place discretely.
Saint-Paul [1992a] models how fixed financial market costs that imply a trade off
between risky specialization and financial costs for diversifying income risks may
induce a poverty trap in an endogenous growth context. The model developed in the
next section takes Saint-Paul’s model as its starting point. Alternatively, indivisibilities
in the production technology may require a threshold level of financial development
in order to be insurable [Acemoglu and Zilibotti, 1997]. Yet another source for scale
effects caused by informational asymmetries is explored by Khan [1999].

Different theoretical approaches tend—as Pagano [1993] points out—+to yield simi-
lar implications for the relations between finance, saving and growth on the macro
level. Growth is enhanced by financial development through a variety of mechanisms
that improve productive efficiency or increase the volume of savings. Mechanisms,
such as screening and monitoring, higher transactional efficiency etc. working through
liquidity risks, informational pooling, and so forth have been proposed in the litera-
ture. Growth is negatively affected by the resource cost of financial markets and if
risk aversion is high enough, pessibly also by a negative effect on precautionary sav-
ings. Moreover, growth tends to feed back into increased demand for financial insur-
ance by increasing aggregate risks.

While most of the literature concerns a long-run steady state, what we observe is
a variation in the relations over different periods. Saint-Paul [1992a] and Acemoglu

“and Zilibotti [1997) allow for a one-shot take-off relevant for the discussion of how

developing countries may get out of poverty traps by tapping into the international
financial markets. This paper extends this work to a sequential process of market
extensions, which makes the same ideas relevant for developed countries. As illus-
trated in the U.S. time series there are clearly distinct periods of financial develop-
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ment. The relation between growth and saving on the one hand, and the financial

sector on the other, differ considerably i i i
R yin periods of financial ex i i
of calmer development or contraction. pansion from periods

Empirical Evidence

tﬂesfizrng agl Levine {15?93& and .19931)] examine eross-country evidence for 77 coun-
om, .6.0-1989 using four different measures of financial development and find
astrong po.smve correlation with average growth rates. King and Levine (1993h] "
predete.rlfnmed levels of financial variables to conclude that the correlation is a louse
run Pomtzve growth effect from financial development. Fernandez and Galetovic [191912
replicate the King and Levine study, but split the sample into OECD countries and
non—OE(?D 'countries, finding statistically insignificant coefficients for the OEa(;lD
sample, 1nd1cri1ting that for mature economies growth-enhancing effects are less.? Th
OEC_D countries, of course, also have more developed financial markets and th ‘ .
section averages hide a considerable expansion over the time period in uest'e n
’Ijhe causality of the empirical positive long-run relation between ggowthmn.d fi
flancml development is still a matter of controversy. It is also not clear wh thEm it i .
u.nproved productive efficiency or increased saving that affects growth Theeexe§ .
tion based on fixed market costs proposed in the introduction presumés that: T

1. f;g:il and financial development have a long-run bi-directional positive re-
2. financial market extensions can have persistent short-run negative effects on
5 growth,_ afnd accumulated gltov‘vth can cause financial market extensions.
. the positive effect of financial development on growth is mediated through
?mfiuctive efficiency by specialization rather than through savings y
4. 11.1d1re.ct effects from financial development through saving mightgo. in eith
direction but are more likely to be negative if people are risk aveie o

A set of papers use time series to explicitly study the direction of causality. An
ea'rly exalmple is Jung [1986] who tests Granger causality in a sample of 56 coun?;‘i
His ﬁnfﬁngs are mixed and indicate a changing temporal relation over tillf .
Demet.nades and Hussein [1996], apply modern time series techniques to cond et.
causality tests on time series from 16 countries that are not highly industrialized uccl
conclude that the relationship in most of the countries is bi-directional. Neuss and
Kugler [1998]* estimate co-integration relations between the ﬁnanciai sectorerhalIl
and total factor productivity (TFP), and study Granger causality. Their evidt%:nS at:re
vors long-run TFP growth being caused by the financial sector Wi{;h a feedback ;?' 2-
but the lcausai structure varies across countries. One interpret,ation of this evid, moois
Fhat' thé combination of the first and second conjecture is observed at different eItlce s
in dlfferen’t countries. The third conjecture is also supported by this last stud e

Berthfelemy and Varoudakis [1995, 1996] find convergence clubs in a 196)(7]'-1985
cross-section sample of 91 countries. Financial development is found to have a posi-
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tive impact on growth contingent on a sufficient educational level. A high correlation
between educational level and GDP level indicates a productivity feedback.De Gregorio
and Guidotti [1995] report further empirical evidence pointing in that direction. They
find that most of the growth effects of financial services are through the marginal
productivity of capital and not through investment volume. They also find a positive
relation to growth in a cross-section of about 100 countries from 1960 to 1985, but a
negative relation in a sample of six-year panel data for 12 Latin American countries
between 1950-1985. Although they explain the negative short-run relation by finan-
cial repression, it could also be interpreted as a short-run negative growth effect from
financial market extensions, thus supporting the second conjecture.

Atje and Jovanovic [1993] find effects on growth from stock markets in a broad
sample cross-country regression based on Greenwood and Jovanovic [1990], but fail
to find this for bank lending. A partial explanation might be found in J. appelli and
Pagano [1994] who find that household credit has a negative influence in mature
countries, and attribute this to the liquidity constraints in less developed countries,
which force higher saving for the young generation. This would also help explain the
Fernandez and Galetovic [1994] result and be consistent with the fourth conjecture in
developed countries.

Some direct firm evidence points to scale effects in the financial sector that would
be consistent with fixed market costs. Sussman and Zeira {1995] and Harrison et
al.[1999] find in U.S. cross-state data that banking costs are lower where income per
capita is higher and financial centers are geographically closer. In Saint-Paul [1992b]
a circular localization model based on the same idea of fixed financial costs as Saint-
Paul [1992a) explains dual economies by the segmentation of financial markets, mak-
ing it hard to diversify financially in some branches or regions of the economy. Em-
pirical evidence from Japan (over branches) and Italy (over regions) is consistent
with this.

Finally, regime shifts in the relations between saving, growth and financial sec-
tor shares are reported in Lindh and Lindstrém [1997] for the G-7 economies. The
structural breaks can be tied to major institutional changes in the financial markets
and regulations. Jacobson et al. [1998] apply Markov-switching regressions to U.S.
data 1948-1996 and find evidence of several regime shifts that also can be connected
to major institutional changes in the financial system. Short-run Granger causality
analysis indicates that the financial share Granger causes saving with a negative
effect but is otherwise inconclusive. All three variables combine to predict regime

shifts, indicating that this is endogenously determined.

A MODEL OF FINANCIAL MARKET INTERACTION WITH GROWTH AND
SAVING

The model modifies the conventional two-period overlapping generations (OLG)
model in several dimensions. Agents are spatially segregated. Investingin other loca-
tions requires an additional fixed cost. Technological choice is endogenous and made
by agents, acting as entrepreneurs. Following the tradition, labor supply is assumed
to be exogenous and normalized to unity at each location, with the additional restric-
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tion that it is only supplied to the local market. This allows us to view each local set
of agents as a representative individual. >

Insuz:an-ce against the uncertainty of old age income is achieved either by flexible
less specialized technologies at the cost of lower productivity, or by diversifyin in—,
erstment to other locations at a fixed cost. Extensions of the finanecial marketsg are
dls,.crete events. Specialization, on the other hand, is not immediate, due to convex
adjustment costs, since time-consuming investment, research, and le:drning are nec-
essary.

Formal Specification

Pocal production at location ¢ per labor unit is x. and £, is the average capital
services per labor unit. Without loss of generality itlis asszimed that all capital is
consumed over the production period. The local technology is affected by positive
externalities from &, such that average production becomes

(1) x,=Akl*and A, =B}

Since aggregate local produetion Bk, is linear in k, there are non-decreasing re-
turn§ to capital.’ The technology factor Bisa random variable with a distribution
condIti(_mal on the degree of specialization—a continuous index s . The choice of tech-
nollogy 1s restricted, such that the expected value of B. and its va;'iance both increase
s.tnctly with 5..° The B, in different locations are indel;endently distributed and iden-
tical for given s . Specialization will not be more explicitly modeled so this index could
also be more broadly interpreted as any increase in expected productivity that is
accompanied by increasing risk.

Finar_xcial markets link different locations by providing mutual diversification
oppor_‘tumties. The analysis here is conducted from the point of view of one specific
locatlmn taking the rest of the world as given. At each time there are a number of
ploss1ble connections to other locations, providing access to already established finan-
cial markets. The alternative extensions are ordered by a discrete index q. This index
measures the extent of the financial markets, such that, ceteris partbus, the expected
utility of a given investment is increasing in the index q.” ’

It takes at least one period to start changing the degree of specialization. Agents
theref_'ore take the current distributions, as well as the realization of their st;)chastic
labor income, as given. A competitive labor market ensures that labor income y equals
the marginal product of labor bA k'"* (skipping indices henceforth when unneces-
sary). Consequently capital income is (1—b)x = (1-5)Bk, which is consumed in the
retirement period.

Let F_be total financial costs at financial extensiong , such thatF > F by some
fixed amour%t. Let 3 be the discount factor and § the saving share of disg(;sabfe income
asftezh' financial costs, y¢ =y — Fq. Young agents maximize expected utility over their
lifetimes by choosing the share of disposable income to save and by adjusting thei
portfolios of investment shares a, in different locations. ¢ '
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FIGURE 2 .
. . . - e
Schematic Diagram of the Sequence of Decisions in the Mod
Period t-1 f t+1
i i -
gin#1? Consuming capital
Cohort #-1: P and mc9n;e fiom
contingent on 5;3 period -
gine? Consuming capital
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h 4
g in 41?7
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contingent 0n 5141
Speciatization in ¢ Specialization in +1 Spec'ialization in_ t+21
Entreprencurs: contingent on g in #-1 contingent on q in ¢ contingent on g in
d : —_
(2) max u((l - ﬁ)ytd)+ S (1 - b)Z B;a,; By } subject to Eai =1,
B.a; 4 i

wherec is consumption, and u(e) is a constant relative risk-aversion (CRRA) function.

= —'w—'“——CI_ 1 and #1
> () f

If p = 1 then u(c) = logc. The distribution of B, is Gaussian, or has ﬁnit,:a su.pﬁort,
so a unique maximum of expected utility of capital re1?urns, Eu((1 —_b)xfl ], w1t. re-
spect to s, exists. A competitive capital market equafhz'es r_eturns within ocgtlonls.
Entrepreneurs choose both capital intensity and spfemallzatlon, but the latte.r is 1;1 v
gradually adjusted to its optimal value. This choice is ne.t formally mod.el.ed since free
entry for entrepreneurs will ensure that s converges to its expecteq ut1_11ty-1;.1ax.m;f-
ing value. The competitive factor markets ensure that the local rea.lhz,atlop of B,is the
same for all local entrepreneurs, which is why we do not have to distinguish between

’ ital intensity and the average capital intensity. .
) ﬁr;}f?tizzlxiilr;nio ﬁngncial costs, risk-averse agents would pr'efer t(? ins?re agalflst
risk by spreading investments over as many locations as pOSS}bIe, .(1.e., mtegratlf:lgl
the financial markets maximally). The presence of a fixed cost implies that ﬁu@C}a
diversification will only be taken to the point where the incremental expected utility
offsets the decline in utility from the incremental cost. The young agent must there-
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fore also decide at which level of financial diversification his expected utility will be
maximized. )

This choice is made by comparing maximal utility in equation (2) for two financial
extensions, while taking current specialization as given. The sequence and timing of
decisions in the model are summarized in Figure 2.

Properties of the Equilibrium

Conditional ong ands, the first order necessary maximization conditions for equa-
tion (2) require that marginal utilities between periods are equalized by choosing

N
@ viu (ct)zﬁ—l;%l—)

and, simultaneously, that marginal utilities of each local investment are equalized by
the portfolio choice

aEu(ct 1)
P Juinnbad W x2 ¥4
(5) 50,

where m is the shadow value of each investment unit. The first-order condition in
equation (4) with respect to B can be rewritten, using the CRRA specification (3) and
dividing by (y#)' 7, as

=m for i= 1,...,nq’

I-p
®) G—BTP=5ﬂ—bF*ﬁ‘PI[ZBm{] do,
Qe

where @, is the joint distribution function of the random production returns B at the
locations encompassed by the current financial markets, and £ is its support.* The
LHS increases monotonically with B, while the RHS decreases monotenically in g.

For g =0 the LHS of equation (6) is obviously positive but finite. The RHS goes to
infinity. For 8 = 1 the opposite holds, L.e., the LHS goes to infinity, while the RHS is
finite and positive. It is clear that the two schedules must intersect as in Figure 3.
Existence and uniqueness of an optimum is therehy proved.

1-p
Define for short R=§(1 - b)l—p f [E Bia,;} d®, which is independent of B. R
Qi

is monotonically related to the expected utility of a unit investment but not exactly
the same. We can then write (6) more succinetly as

) @-p)y?=p2R.

In Figure 3 the LHS schedule is therefore fixed and the RHS schedule shifts up
(down) as R increases (decreases).
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FIGURE 3 -
Schedules of the Left and Right-Hand Sides of the First Order Congditions
for Optimal Saving and Investment Decisions

marginal
utility RHS LHS

Financial Extensions and Specialization

With the degree of specialization given, there are three effects of an extension of
the financial regime. First, it decreases variance in expected old age income; second,
it decreases disposable labor income; third, the optimal B changes as the asset portfo-
lio is reallocated. To analyze how B changes we only need to kno?v hoW R changes.

Expand the integral in R in a second order Taylor approximation around the

expected value, u= E(S;B;a; ).

e L )ou P Var| 3.B }
1% =g === ar fied]
(8) {%B;an] Iz 2(1 plpp (i

If expected returns are constant over the two regimes it is ob.vious thz-it R decreas?s
(increases) as variance is decreased ifp > 1 (p < 1) and the optimal savings sha.re W}li
decrease (increase) correspondingly. With low risk aversion the agent will shift fhs-
posable labor income to investment as risk decreases to increa.se future consumption.
With higher risk aversion he will prefer to shift disposa:ble income to'current con-
sumption instead. A slightly more complicated argument in the Appendix shows that
this conclusion holds also when expected returns change.

To the agent an extension becomes favorable as the optimal expt?ctfed ult
the current financial regime becomes less than in the alternative. Eliminating con-
stants on both sides, the equilibrium at extension g becomes sub-optimal as

ility in
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Crg” ¢ty cigh A

'l g 3 R +Lg+

(9) T +6 —-d1_ ®q<ﬁ1_ +8 | @dl_ Doy
P Q, p P Qo r

The first order conditions in equation (4) imply that

S
(10) =52 dd
1-8 o B
Using this and multiplying both sides with 1 — p we get, whenp > 1
I- 1-p
(11) ct,qp Ct,q+1
1- ﬁq 1- ﬁqul .
If p < 1 the inequality is reversed. Since ¢ = (1 —~ B}y — F) this implies
1_
y_Fq-z-l i 1_13q+1 i
(12) T < )
i 1-84

This condition will eventually hold, if disposable income growth is strictly posi-
tive. Since p > 1 the savings share B, > B,,,; so the RHS in equation (12) is greater
than unity and the LHS converges to unity from above as y grows. Reversing in-
equalities when p < 1 the condition will again hold eventually. Then B, < B,,; so the
RHS in equation (12) is less than one while the LHS goes to one from below.

Total savings, By¢, will obviously fall when p >1 as the financial market is ex-
tended. For p < 1 total savings will decrease in some cases, too, since disposable labor
income decreases.?

As entreprenecurs adapt s to the new financial regime, risk increases in produc-
tion, but is balanced by increases in the expected value of B. Entrepreneurs will only
change s to increase the expected utility of agents, but, as above, the behavior of B
depends on risk-aversion. It is shown in the Appendix that the R again decreases
(increases) when p > 1 (p < 1). So when specialization has adapted, the savings share
will be even lower (higher).

If F_was increasing with output or investment, specialization might ultimately
de-stabilize the new financial extension and lead to a contraction of the financial
markets. Depending on the rate of growth, this may even give rise to cyclical behav-
ior. Such cost behavior could for example arise if costs are tied to the volume of trad-
ing, as they often are.

However, in the real world we would also expect some offsetting factors, (e.g.,
economies of scale in information handling, a downward drift in financial costs due to
improved transaction technologies, and external effects from neighboring financial
markets).
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TABLE 2
Summary of the Expected Effects in the Transition to an Extended Finan-
cial Regime and the Following Increase in Specialization if F/y Decreases

Transition p>1 p=1 p<l Specialization p>1 P p<I
B - 0 + B - 0 +
By %ty - - ? Byly ? ? ?
g - — ? g + + +
Foly + + + Foly - - -
Growth Rales

For a tractable analysis of growth rates we simplify further in this subsection by
assuming that the B, are identically distributed over all locations encompassed by the
current financial markets. This implies that investment in local production equals
the total investment of local agents.’ Then the growth rate of output is

d
:It+1 “1:Bkt+1 _lzBﬁyt _I:Bﬁ(b—ﬁ)_l.
Xy Xy Xz Xt

(13) &

The growth rate of local disposable income (for the young) is higher

d

bx,. 1 ~F, F

=3’:;1_1= t+1d q—1=Bﬁb-— 3_1
Yt Yt e

(14) Ey

as can be seen by taking the difference

(15) g
_Fi_BﬁFq_F x; — Bflyy W_Fq

gx'"gy" d —tg d - d gx .
Yt * XeY¢ ¥t

With positive growthiny, g converges tog, which in turn converges tobBj3 — 1, if
financial costs decrease relative to income. The financial regime associated with a
higher ¢ will on average have an initial slump in the growth rate since By? decreases
for empirically plausible values of the risk aversion parameter. As entrepreneurs
adjust specialization to the new regime, the expected value of B will increase, and
hence the growth rate also decreases while 3 decreases further. Recall that a decreas-
ing saving rate refers to y?. Since the relative leakage through financial costs de-
creases, the effect on savings as a share of y is a priori ambiguous. Expected utility
increases with specialization and variance increases. The increase in risk is balanced
by an increase in the expected growth rate. Of course, the higher the risk aversion,
the more sluggish will the increase in the growth rate be.

Whether growth rates increase relative to the previous equilibrium depends on
the parameters. The pattern of growth to expect from the model would be a saw-tooth
diagram of the growth rate, collapsing as a new financial regime was introduced and
then slowly recovering again. The financial cost share would be expected to show
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) FIGURE 4
’,[jwo Possible Patterns Implied by the Model for Respectively the Finan-
cial Share, the Saving Share of Disposable Income, and the Growth Rate

Financial share

——

—

Time
Savings rate
s
Time
Growth rate
-
Time

sharp- iflcreases at transitions. Whether this share tends to grow or decrease between
transitions would depend on exactly how costs are related to the scale of production
I}l any case the relationship between growth and the financial share would not bé
linear over time. Savings as a share of gross product would decrease at the transition
and is indeterminate between transitions.

‘ Table 2 summarizes the effects predicted by the model for different values of the
r}sk—aversion parameter. These predictions are, however, contingent on the assump-
tllon that F'/y decreases in the period following an extension. In Figure 4 the dashed
lines presume that financial costs increase with production fast enough to dominate
tl.le scale economies generated by the fixed costs. This gives an impression of the
differences. These graphs are not formally derived from the model but illustrate pos-
sible patterns that are consistent with the model.

. In the real world there are interactions between couniries, changes in institu-
tional and political regimes, and so forth, that will cause patterns to differ over time
Moreover, there are adjustment costs, which are likely to cause considerable delays‘
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in reactions, and so on. Referring back to Figure 1 it would be natural to interpret t¥71e
expansionary periods as corresponding to the jumps in Figure 4, where the financial
extension is drawn out over a longer period. The message of Figure 4 should thus n.ot
be interpreted too literally; the empirical prediction of the model is not that W(? will
observe regular patterns like those in the graphs. What we would expect to. see if the
model has empirical relevance is coordinated regime switches in the behavior of sav-
ing, growth and the financial cost share. That has indeed been observed [Jacobson et

. al., 1998; Lindh and Lindstréom, 19971.

The question is: are fixed financial costs really that important? Harrison et al.
[1999] estimate that banking costs in the United States rose from- 4 percent of ex-
tended credit in 1965 to 6-7 percent in the 1990s. Taken literally ln_the model this
implies an increased leakage in the transformation of savings to capital and should
slow capital accumulation down to the same extent. In the simple growth model here,
this is immediately translated into growth rates. Thus, a slowdovx-fn on the (.)rder of 2
percent of the growth rate since the 1960s is quite well in line with the evidence on

financial costs.

CONCLUDING COMMENTS

The OLG model of discontinuous financial development analyzed in this paper
implies a non-linear relation between growth and the financial s'ector share. Each
new financial market formation is associated with fixed costs leading to a temporary
growth stump. In the long run the improved risk sharing provided by th.e new mar-
kets induce more risky but also more productive specialization that raises gx:owth
rates again. However, the fixed costs constitute a leakage in the tra:nsfom.latlon of
saving into investment. If agents have iso-elastic risk preferences with a‘rlsk-aver-
sion parameter above unity, precautionary saving will fall, to_o. Thus, even in the long
run saving rates will be depressed. When the scale of production has grown enough to
offset the cost of the next financial extension, the cycle starts over again.

The stylized model reconciles the observed short-run slow-do-wn in growth rates
when financial markets expand with the stylized fact that financial developn‘lent en-
hances long-run growth, as well as providing an explanation for the decreasing sav-
ing rates that can be empirically linked to financial development. Th_e decreas_e in
saving rates implies that the positive growth effects of further ﬁn@c1a1 e:_{tensmns
will exhibit diminishing returns, because the increases in productive efficiency are
offset hoth by decreases in saving rates and by an increased cost leakage that slows
down capital accumulation. Thusg, financial development should prove most benefi-
cial to the least developed countries, _ _ _

The interpretation of financial markets in the model is entirely in terms of d1vc.ar—
sification of risk over investment opportunities, (i.e. as stock markets). But ﬁnanc.lal
pooling has other benefits, like transactional and informational efficiency. It :f'emams
to explore how such mechanisms would interact with those modele(;l 11‘.ere, but it seems
unlikely that this would radically change the conclusions. The basic idea of the model
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could, in principle, be extended to any form of financial insurance, including social
welfare and other institutions for income insurance.

A natural extension would be to consider insurance against variability in labor
income by a social welfare state or other institutions like long-term labor contracts.
One would expect that differences in cost structure between different insurance de-
vices,( i.e. social institutions), would become crucial to long-term growth.

Finally, it could be noted that this kind of model is a natural complement to the
literature on technological shifts. As David {1991] shows very convincingly with re-
gard to the electric dynamo there is a quite considerable lag of 20 to 30 years before
new general purpose technologies actually starts to yield a productivity payoff. This
is because new intermediate components, new organizations, and new distribution
channels need to be developed and not least the labor force needs to be trained, before
the potential in the new technelogy can be realized. Many believe that the so called
“new economy” is a sign of the computer technology finally starting to yield produc-
tivity gains, which previously have been hard to find. A quite extensive literature—
both theoretical and empirical—now studies such technology shifts, (see Helpman
[1998] for a sample). This relates to this paper in that the initial phase of develop-
ment and training calls for quite extensive investment to replace old technology, thus
producing a demand for increased financial intermediation. In Eriksson and Lindh
[2000] a formal model of this process is shown to produce patterns very similar to
those implied by the financial development model in this paper.

APPENDIX

In the section entitled, “Financial éxtensions and specialization” it was asserted,
that the saving rate increases (decreases) as the risk-aversion parameter is below
(above)unity and also when expected returns change. This assertion is formally proved
here,

Proposition:

a) The saving rate 8 increases (decreases) at the transition to a more extended
financial market when the risk-aversion parameter p <1 (p > 1). If p = 1the
saving rate is constant,

b) The saving rate 8 increases (decreases) as production becomes more special-
ized when the risk-aversion parameter p<1(p>1).Ifp=1the savings rate
is constant,. .

Proof:

a) First note that equation (7) can be written (B(1-B)¥ =R Taking the differen-
tial confirms that 8 increases monotonically with R. Second, note that the
difference in optimal expected utility at a transition must be positive:
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g+t _ d9 1=
(-8 fg1yen % a B Pd®,, - J@- 087G %.a:B;) Pdo,
1= =,

(A1) Sn - e >0
-p

0 <p < 1: Equation (A.1} implies that (8 .y 'R _, >d (B qud)l‘PRq.Hence if
>B, thus con-

R_, <R it follows that g v, % > B qud. Sinee y >y 2= B, :
tradicting that g increases monotonically with R. Therefore it must be
that R <R and B > pB. ]

(i) p>1: Fq]quati(i)n (A. 13 in this case implies that (8 .,y ' "R, <(By VR

By equation (7) we get

1-p
1- d P B P
A q+fR‘1+1 < Yq . Py Bgn - Ban _ A - By Ban

<
(A.2) S5 PR, yfjﬂ BqBy Y74 (- 5,)P R,

s0 we can divide away the Rs. Since <, = 1 —5,> 1-B,,we obtain

a contradiction and can conclude that 8_, < 8.
p = 1: Then u(c) = log ¢ and the first order condition w.r.t. 8 reduces to

B /1—p) = 8 so the savings rate will not depend on financial extension.

b) In this case no fixed cost need be considered, so it is sufficient to reviejav the
case when specialization increases between two periods with given dispos-
able income. If expected utility is increased it must hold that

g _ g 1
| (B, LaB)'Pdo, - i (f, La;B)y Pdo,
t+1 i Qst L=1

(A.3) Dn >0

1-p

i) 0 <p < 1: Essentially the same argument as in @) (i) remains Frue only
with the modification that we do not need the argument that disposable
income has decreased. _

(i) p > 1: Again we proceed as in case ) but in this case the mu'idle part of the
first inequality in equation (A.2) is not needed. Altematl.veiy note that
the change in the distribution as specialization inlcreases will, by agsump-
tion, cause more density to be concentrated at higher outcomfas on aver-
age. The fact that the integrand is decreasing in outcome will then di-
rectly imply that By <R and fs <5, .

(iii)p = 1: Exactly the same argument asin a). QED
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The data are calculated from the National Income and Product Accounts of the United States (1929-
1947 from NIPA 1993 and 1948-1996 from NIPA 1997). The financial share is obtained by dividing
row 18 {financial corporate GDP) by row 1 {total corporate GDP) in current value estimates in table
1.16. The growth rate is log {xyx, 1) where x is row 36 (real non-financial corporate GDP) defiated by
a chain index back to 1948. For the years 1929-1947 real value estimates of this variable were not
available. The current value estimates (row 19) were therefore deflated by the implicit price deflator
for the business sector (row 2 in Table 7.14). These two real series were then ratio linked in 1948. The
two deflators for overlapping years differ in the late 1970s and early 1980s, but otherwise are very
similar. The saving share is gross saving divided by GDP, Table 5.1, row 1 divided by Table 1.1, row
1

The Great Depression, World War IT and the Korean War may seriously distort data in the first two
periods. Before 1958 data are not necessarily consistent with later definitions and deflators espe-
cially are less reliable. The evidence for the two later periods should therefore be given more consid-
eration than the two previous periods.

Most cross-section growth correlations have turned out to be very sensitive fo changes in the set of
control variables—as emphasized in a seminal paper by Levine and Renelt {1992]. It is therefore
important to point out that Levine and Zervos [1993, 1996] find the correlation between growth and
several financial development indicators (infer alia risk price measures) robust in this sense.

They use financial sector GDP to measure financial development, as does Kuznets [1971, 107] He
notes an unusually clear relationship between average income and the proporticn of the finance,
insurance, and real estate sector in a cross-section of 27 countries in 1958.

Besides ensuring a simple endogenous growth mechanism, this has the convenient property that all
growth paths are balanced. It also implies that higher saving boosts the growth rate permanently.
See Rebelo [1991] for more ahout the linear capital model as a representative of the class of endog-
enous growth models with convex technology.

These two statistics are taken to be sufficient for agents to rank the expected utility of local technolo-
gies. Commonly used ranking criteria such as mean-preserving spread and second order stochastic
dominance implies increasing variance with risk,

The set of possible connections can obviously be partially ordered in terms of costs and diversification
opportunities. The trade off of costs against diversification will under the assumptionsg below be
independent of the scale of investment, implying that alternatives can in fact be linearly erdered.

By rewriting the expectation integral explicitly: .[ {t- b)z:: Biaiﬁy? Dg differentiating w.rt. p and
JEu a; 0By m

&, and using the linearity properties of the integral operator, it follows that ﬁ =% E" E = B8
From equation (6) it is clear that m is independent of B only in the special cage when p =1.

It can be shown that it holds in the neighborhood of p =1, which is obvious, but alsoas p - 0. and
agents become risk-neutral, To exactly delimit the potential set in between, where it might not hold,
the distributions of B, and the cost F need to be specified. Since p empiricaily is found to be guite
high, this is of limited interest. Kandel and Stambaugh [1991] give an overview of estimates. They
argue on theoretical grounds that the relative risk aversion may be as high as 20 or above. There is
1o consensus on any exact number, but most estimates, both from micre and macro data, are well
above one. In the context of a CRRA utility function the reciprocal value of the relative risk-aversion
parameter is the intertemporal elasticity of substitution, which thus should be well below unity. Hall
[1988] for example finds values of this elasticity below 0.1.
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10. The more general sefting above would not qualitatively affect the argument below, but the growth
rate would depend on the weighted averages of parameters and variables over the lecations encom-
passed by the current financial market. :
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