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We analyze the welfare implications of liquidity constraints for households in an over-
lapping generations model with growth. In a closed economy with exogenous technical
progress, liquidity constraints reduce welfare if the economy is dynamically inefficient.
But if it is dynamically efficient, some degree of financial repression is required to
maximize steady-state utility, even though some generations are hurt in the transition.
With endogenous technical progress, financial repression may increase welfare even
along the transition path, thus leading to a Pareto improvement. In this case the
optimal degree of financial repression increases as the economy grows.

1. Introduction

A recent line of research argues forcefully that financial development affects the
level and the allocation of real investment. Most contributions highlight that
improvements in financial intermediation raise investment, by funnelling saving
to firms and allocating capital more efficiently among investment projects (for a
survey, see Pagano, 1993). Even though most of these studies do not contain an
explicit welfare analysis, they do carry the general implication that financial repres-
sion leads to inefficient outcomes.’

This literature focuses on lending and equity financing to firms, rather than on
the supply of credit and insurance to households. But in the latter case financial
repression can have quite different effects on capital accumulation: under plausible
assumptions, aggregate saving rises if households are prevented from borrowing
against their future incomes (Aiyagari, 1994) or from insuring against endowment
risk or rate-of-return risk (Devereux and Smith, 1994). At the empirical level,
indicators of constraints on households’ borrowing are one of the major factors
in explaining the international differences in private saving rates in the last three
decades (Jappelli and Pagano, 1994).

Since reducing the availability of credit and insurance increases saving and
investment, it is natural to ask if it can also increase welfare. In this paper we
show that liquidity constraints on households have two opposite effects on

! Bencivenga and Smith (1992) and Roubini and Sala-i-Martin (1992) argue that reserve requirements—
which act as a tax on banks—are beneficial only insofar as they raise the demand for currency and
seigniorage: this allows the government to reduce the welfare cost of other distortionary taxes.
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households’ utility.> They distort the intertemporal consumption profile but they
also raise households’ permanent income by fostering capital accumulation. The
benefit from higher capital accumulation can be large enough to outweigh the
distortionary cost of liquidity constraints. Financial repression can increase welfare
because the case considered is that of households with finite life. In an economy
where households have infinite life, instead, liquidity constraints entail an unam-
biguous reduction in welfare, as shown by Aiyagari (1994) and imrohoroglu (1989)
in models with uninsurable income risk.

Restricting access to household credit is by no means the only way to foster
capital accumulation in a model where households have finite life. Since Diamond’s
(1965) celebrated analysis, it has been known that national saving can be increased
by intergenerational redistribution schemes such as a tax-financed reduction in
public debt or a switch from a pay-as-you-go to a funded social security system.
If taxes are lump-sum, these policies transfer resources from earlier to later gen-
erations without intertemporal distortions. Alternatively, higher capital accumula-
tion can be achieved by stimulating saving via tax incentives or discouraging
household debt via reduced incentives to borrow. The welfare cost of this
policy—absent in the case of intergenerational redistributions—is a distortion in
individual consumption profiles, which hurts equally present and future genera-
tions. The experiment that we perform in this paper belongs to this second class of
policy instruments: we study the welfare consequences of introducing a quantity
constraint on borrowing, which effectively makes the cost of borrowing infinite
when the constraint is binding.

In Section 2 we set out the basic assumptions, an overlapping generations growth
model where each household lives for three periods and is subject to a borrowing
constraint when young. We analyze two versions of this model—one where tech-
nical progress is exogenous and the other in which an externality in production
makes technical progress endogenous.

In Section 3 we show that when technical progress is exogenous and the
economy is dynamically efficient, there is a degree of financial repression that
maximizes steady-state utility. In the transition following a financial restriction,
there are losers and winners: future generations eventually gain, but initial genera-
tions are hurt. The degree of financial repression that maximizes steady-state utility
increases with the size of government spending: public consumption crowds out
capital accumulation, raising the benefit from the forced saving due to liquidity
constraints.

The results described so far hold in the absence of international capital mobility.
With perfect capital mobility, however, the capital stock does not depend on
domestic saving, because firms can draw on the world capital market: liquidity
constraints distort the intertemporal consumption profile without affecting capital

2 Throughout the paper, the words ‘liquidity constraints’ are used as synonymous of ‘borrowing con-
straints’, as in much of the related literature.
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accumulation. Thus, in a small open economy it is desirable to lift financial restric-
tions in the domestic credit market for households. But what is optimal at national
level is not optimal at world level: if each country liberalizes the domestic credit
market, world saving and investment fall. Thus, a worldwide move toward capital
mobility can lead to an inefficiently low steady-state capital stock.

In Section 4 we analyze a version of the model with endogenous technical
progress, which arises from a production externality as in Romer (1989). Contrary
to the model of Section 3, in the long run financial repression invariably increases
welfare. The reason is that the higher saving induced by financial repression raises
the steady-state growth rate of output, as opposed to its level. This implies that the
trade-off between the loss from the intertemporal distortion and the gain from
increased capital accumulation is non-stationary. That is, while the loss is the same
for each generation, the welfare gain increases over time, and eventually dominates.
Interestingly, with endogenous growth a financial restriction may raise the welfare
of all generations, thus yielding a Pareto improvement.

There are two potentially important qualifiers which apply if liquidity con-
straints reduce spending on education and trigger intergenerational transfers.
First, liquidity constraints may discourage not only current consumption, as in
our model, but also educational attainment. If young people are prevented from
borrowing, they cannot afford the cost of schooling. Even if education is free, they
cannot attend school because they must work for a living. De Gregorio (1996)
models these effects, and shows that liquidity constraints foster saving, but reduce
the accumulation of human capital. To the extent that human capital is an engine
of growth, the effect of borrowing constraints on growth and welfare is a priori
ambiguous.” Second, altruistic parents may choose to alleviate the borrowing con-
straints of their children. To the extent that intergenerational transfers substitute
for capital markets, households’ horizon becomes effectively infinite, attenuating
both the distortion induced by liquidity constraints and their impact on capital
accumulation.

2. The basic framework

To illustrate the welfare effects of liquidity constraints, we resort to the overlapping
generations model used in our previous work to study the relation between saving,
growth and liquidity constraints (Jappelli and Pagano, 1994). We assume that
individuals live for three periods, earning labor income only in the second
period. Each individual supplies a single unit of labor inelastically. When young,
individuals borrow to finance current consumption; when middle-aged they repay
the loan taken out in the first period and save for retirement; and when old they

® The evidence indicates that proxies for liquidity constraints in the consumer credit and mortgage loan
markets are positively correlated with productivity growth (Jappelli and Pagano, 1994), suggesting that
the positive effect on saving outweighs the negative effect on human capital accomulation. De Gregorio
(1996) finds more mixed evidence on this issue.
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consume the savings accumulated in the second period of their life. If markets are
perfect, the young borrow the desired amount; we assume that with liquidity
constraints, they can borrow at most a proportion ¢ of the present value of their
lifetime income, for reasons that we do not model explicitly. Population is assumed
to be stationary. The preferences of the generation born in a generic period ¢ are
represented by a logarithmic utility function

U =In¢,+ flnc,yy + B 1n Cresa (1)

where (3 is the discount factor and the first subscript indicates the generation, while
the second refers to the timing of consumption. Households maximize utility
subject to
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where e, is real labor earnings at time ¢t + 1, and R, is the real interest factor
between time ¢ and ¢+ 1. Equation (2) is the intertemporal budget constraint.
Equation (3) is the borrowing constraint: the young can borrow at most a fraction
¢ of their discounted lifetime income. If the borrowing constraint (3) is not bind-
ing, the consumption of the young is

€ry1
Ri

where v = 1/(1 4+ 8+ 3%). If ¢ < 7, instead, the borrowing constraint is binding,
and first-period consumption is equal to the borrowing limit (the right-hand-side
of (3)). Thus the difference v — ¢ measures the gap between the desired and actual
consumption of the young, and provides a natural index of the degree of financial
repression of households.

Technology is summarized by the aggregate production function

Y, = AKX (4)

where Y, is aggregate output, K, the aggregate capital stock and L the (constant)
labor force, which will be set equal to 1 hereafer. Capital depreciates completely
within one period. The optimal consumption plan of an individual born at time ¢ is
given by the following sequence of consumption levels

Gt =7

e
Crp = ¢R:ll (5)
1-¢
Crip1 = mem (6)
Bl—o
Crpv2 = —(ITIB—)eH—IRH—Z (7)

Substituting these values into eq. (1), we obtain the indirect utility function
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U,:ln(¢e'“)+ﬂ1 < —9 )-i—ﬁzln (ﬁ( ¢)e,+1R,+2> 8)

(4
Ry 1+8 ! 1+0

Depending on how technical progress is modeled (the term A, in eq. (4)), one
obtains as special cases the neoclassical exogenous growth model and the Romer
(1989) endogenous growth model.

3. Welfare analysis with exogenous growth

One way of modeling growth is to assume Hicks-neutral technical progress, making
total factor productivity A, an increasing function of time

A=Al +p) )
where p denotes the productivity growth rate. In this section we first analyze the
effect of liquidity constraints in steady state, showing that perfect capital markets
do not maximize the steady-state welfare of households in a dynamically efficient
economy, but do in the dynamically inefficient case. We then analyze how the
welfare of households changes along the transition to the new steady state equi-
librium in response to an increase in the degree of financial repression. Finally, we
consider how fiscal policy and international capital mobility alter the degree of
financial repression that maximizes steady-state utility in this economy.

3.1 Steady-state equilibrium

Profit maximization by firms implies that the real wage and the interest factor are
respectively determined by the following first-order conditions

e = (1-a)A(1+p)'KY (10)
and
R, = aA(1 + p)'Ky™! (11)
At each point in time, the aggregate wealth of the economy (W;) is the sum of
the dissaving of young households and the saving of middle-aged households of the
previous generation. Capital market equilibrium requires that aggregate wealth
equals the subsequent period’s demand for capital by firms (K, )

_0-08, e

= e,
! 1+8 " "Ry

Using egs (10) and (11) in the capital market equilibrium condition yields the
difference equation

=K

k. _ 0= g)all A1 +p)
! (1+B)[a+ (1 - o]
As is shown in Jappelli and Pagano (1994), in steady state the logarithm of the

capital stock evolves according to
e 1 Bl-¢a(l-a)d In(l+p)  In(l+p)
InkK; = In — 5
l—a (1+8)a+eé(l-a) (1-a) 1-a

K

t (12)
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This expression indicates that in steady state the capital stock grows at the rate
(1+ p)/07 and is a decreasing function of ¢: other things being equal, an
economy with more stringent borrowing constraints will feature greater wealth
and saving, because young consumers borrow less than the desired amount and
the middle-aged have less to repay.

The positive effect of liquidity constraints on the capital stock brought out by eq.
(12) is particularly clear due to the assumption of logarithmic preferences. This
assumption implies that the savings decisions of the middle aged are independent
of the return to capital (see eq. (6)). With more general preferences, the effect of
liquidity constraints on the capital stock can be reinforced or attenuated by the
impact of the interest rate on the saving of the middle aged. If the substitution
effect dominates the income effect, the saving of the middle aged increases in
response to a higher interest rate. In this case, an increase in liquidity constraints,
by decreasing the return to capital, lowers the saving of the middle aged and capital
accumulation, thus attenuating the positive association between the severity of
liquidity constraints and the level of the capital stock. If instead the income
effect dominates, this relation would be reinforced.

Substituting into the indirect utility function (8) the optimal levels of consump-
tion (egs (5), (6) and (7)) and the equilibrium factor prices (10) and (11), and
assuming that the economy is in steady state, one obtains the steady-state equi-
librium level of utility (see the Appendix for the derivation)

¢(1 - a) (1-¢)(1—a)A . B(1=¢)a(l —a)A?
n—— 147 +5°In 155
+B8(1+28)(t+1)In(1+p) +[1 +af+ (2a—1)5"]In K5, (13)

Uf =1

+ Bln

Using eq. (12) in (13) and differentiating with respect to v — ¢, we obtain the
marginal effect of a permanent change in the degree of financial repression

dv* AUy 1-¢(1+8+8) 1+af+82a-1) "
iv—9) b o1-9)  (-a-dlatel-a)]

(14)

where the first equality follows from the fact that -y is a constant. The derivative is
time-invariant, reflecting the fact that in this model financial repression affects only
the level, not the growth rate, of output and capital. The first term of the derivative
measures the welfare loss from increasing the intertemporal distortions associated
with liquidity constraints; it is accordingly negative.

The second term represents the welfare change associated with the increase in
capital accumulation due to the fall in household debt. The sign of the second term
depends on whether the economy would be dynamically efficient or inefficient in
the absence of liquidity constraints. If the economy is dynamically inefficient, the
second term too is negative. The capital stock already exceeds the level that
maximizes steady-state consumption: financial repression is harmful because it
forces the economy to accumulate even more capital. If instead the economy is
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dynamically efficient, the second term is positive, and the overall sign of the
derivative ambiguous.

To prove this, note that when liquidity constraints are binding, i.e. when
v — ¢ > 0, the steady-state equilibrium interest rate is

ss (l+ﬂ)[a+¢(l -a)] 1/(1-a)

S (e 1)
which is a monotone and increasing function of ¢ (financial repression raises the
capital stock and lowers its marginal productivity). The interest rate achieves its
maximum value when capital markets are perfect, i.e. when ¢ = v

Dss __ 1+ a/B(l + /6) 1/(1-a)

R = Fi-a) (1+p)

In the absence of liquidity constraints, the economy is dynamically efficient if the
equilibrium interest rate R® exceeds the golden rule interest rate,
R = (1+ p)/U=%. This condition implies [1+aB(1+6)]/6(1—-a)>1, so
that the second term in (14) is positive and the overall sign of the derivative is
ambiguous. Thus, in the dynamically efficient case, the forced saving induced by
liquidity constraints is beneficial because it brings the economy closer to the golden
rule, although at the cost of distorting the consumption path of each generation.

As a result, in this case there is an optimal steady-state degree of financial
repression: this corresponds to the value of ¢ that maximizes the steady-state utility
of households, obtained by setting (14) equal to zero. Let us denote this value by
¢". This value is defined on the open interval (¢*', ), where ¢*" is the value of ¢
that sets the economy on the golden rule path (implying R* = R¥"): setting ¢ below
#*" would push the conomy into the region of dynamic inefficiency, while at and
above 7y the borrowing limit ¢ is no longer binding.* It is easy to show that the
optimal steady-state degree of financial repression, v — ¢", is a decreasing function
of 8 and a: if households are patient (large () or the marginal productivity of
capital is high (large ), the economy’s capital stock is high even when households
have easy access to credit. The benefits of a financial restriction in terms of addi-
tional accumulation are therefore relatively modest.

However, if the economy is dynamically inefficient in the absence of liquidity
constraints, then R¥ < R'. In this case, the economy is dynamically inefficient
when liquidity constraints are binding as well, because a lower ¢ is associated
with an even higher capital stock. Repeating the foregoing argument, one finds
that the second term of (14) is negative, reinforcing the effect of the first term. In a
dynamically inefficient economy, removing liquidity constraints is an unambigu-
ously welfare-improving policy: it eliminates an intertemporal distortion and it
brings the capital stock closer to the path that maximizes steady-state consumption.

*The second order condition for a maximum is satisfied, since the second derivative evaluated at
¢ =¢"is
dUF_a+¢(1-a)(1+8+5)
dg? ¢l —¢)la+ (1 - a)]

<0 WVt
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The same result obtains for the knife-edge case in which the decentralized equi-
librium coincides with the golden rule (R* = R¥').”

To summarize, the steady-state analysis shows that when the economy is dyna-
mically efficient with perfect capital markets, some degree of financial repression is
optimal in steady state, even at the cost of increasing intertemporal distortions.
When the economy is dynamically inefficient, imposing liquidity constraints always
reduces welfare; this case, however, should be regarded more as a theoretical
curiosity, rather than as a policy-relevant case in view of the evidence produced
by Abel et al. (1989). The following section investigates the extent to which these
statements also apply to the transitional phase after a financial restriction.

3.2 Transitional effects of financial restriction

Who gains and who loses from a financial restriction? Let us consider a policy
experiment consisting in a permanent and unanticipated reduction in the fractional
borrowing limit ¢, occurring at time 0. We denote its new, lower value by ¢'. The
policy shock immediately reduces borrowing by the young and thus increases the
current amount of saving (next period’s capital stock). At time 0 factor prices are
predetermined, but at time 1 the increase in the capital stock leads to a reduction in
the interest rate and to an increase in the wage rate.

Whether or not the economy is dynamically efficient, the current old (born at
time —2) are unaffected by the shock: their utility depends only on their capital
income, and the latter is unaffected because at time 0 the interest rate is predeter-
mined. However, the current middle aged (born at time —1) invariably lose from
the financial restriction: their current wage and the interest rate at which they repay
their consumer loans are unaffected, but they anticipate a reduction in their future
capital income, due to the fall in the interest rate at time 1. Therefore a financial
repression is not a Pareto improvement.

Finally, the current young (born at time 0) suffer from the financial restriction if
the economy is dynamically inefficient. If it is dynamically efficient, they may either
gain or lose; in this case, the policy shock has four distinct effects on their welfare:
they lose from the increased intertemporal distortion in consumption and from the
lower interest rate when old but gain from the higher wage rate and the lower
interest rate at which they repay their loans when middle aged. All subsequent
generations actually experience the same effects, but, as we shall see, their relative
magnitude changes as the economy approaches the new steady state.

To evaluate the net effect on the welfare of current and future generations, we
need to compute the transitional path of the stock of capital. In the Appendix we
show that in the period following the shock the capital stock grows according to

> In this case, the term [1 + a3(1 + 8)]/*(1 — ) = 1. This implies that the second term in (14) is
equal to zero, so that the overall derivative is negative. Thus removing borrowing constraints is optimal
if, in the absence of borrowing constraints, the economy would be following the golden rule.
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In(1+ p)

where )
_a+d(l-a
0:a+¢’(1—a) > 1

The expression shows that in period 1 the growth rate exceeds its steady-state value
because at time 0 the young borrow less, thus increasing the supply of capital. In
period 2 there is a second positive shock to the growth rate: having borrowed less
when young, the middle-aged save more, so that there is a further increase in the
funds available for investment. The general law of motion of capital from period 2
onwards is

!

In(K,/K,_1) = w +a" 'Inf+a"? lan—:%

Note that as n— oo, the growth rate of the economy reverts to its steady-state

value, (1 + p)l/ (17%); the acceleration of growth generated by the financial restric-

tion is temporary. The last two equations can be used to compute the equilibrium

utility level of each generation, starting with that born at time 0, and to compare it

with the utility that would have obtained if at time 0 the policy shock had not taken

place. We denote the change in the welfare of generation » induced by the financial

restriction by A,. As shown in the Appendix, for the generation born at time 0 the
welfare change is

Vn>0  (17)

Ay = ln%+ﬁ(l +6)In 11:(2 + (1 +af+ 208 - 3)Ino
_ﬁz(l—a)(alnG-i-lnll__Z/) (18)

for any subsequent generation n, the welfare change is

1 ? 1-¢

An—ln¢+ﬁ(l+ﬂ)ln1_¢
_ . ntl A ot
+(1+aﬂ+2aﬁz—ﬁ2)<%1n0+ll_zlnll_";)

/

¢
1_¢> Vn >0 (19)

In the Appendix we show that the sum of the first two terms of eqs (18) and (19)
is always negative. If the economy is dynamically inefficient, then the last two terms
are also negative: all generations born at or after the policy shock lose from a
financial restriction.® If the economy is dynamically efficient, though, the sum of
the last two terms is positive so that on balance the expression has an ambiguous
sign. Moreover, since the last two terms grow over time, the overall sign of the

- 06(1 —a) (o/'“L1 Inf+a"ln

® Recall from the stready-state analysis that the economy is dynamically inefficient (with perfect capital
markets) if and only if 1 + a8 + 208> — 8* < 0. This implies that the third term in eq. (19) is negative.
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Fig. 1. The welfare effect of a financial restriction with exogenous growth.

expression can change, starting negative and turning positive at some critical value
of n. The reason is that the distortionary effects of the financial restriction, the first
two terms in (19), are borne equally by all generations, while the countervailing
benefits, the last two terms, are compounded over time: during the transition to the
new steady state, financial restriction fosters more rapid capital accumulation and
output growth relative to an economy with perfect credit markets. As n— oo in
(19), one obtains the effect of the financial repression on steady-state utility, i.e. the
discrete counterpart of the derivative (14).

Figure 1 illustrates this intergenerational trade-off with a simulation. We set
a=0.4 and B = 0.7 so that, if capital markets were perfect, the young would
borrow 45.7% of their permanent income, i.e. 1/(1 + 0.7 + 0.49). We then con-
sider an array of policy experiments, all starting from a situation of perfect capital
markets (¢ > v = 45.7%). The horizontal axis gives the values of the new borrow-
ing limit (¢') after the policy change. On the vertical axis, we plot the change in
welfare of the generation born at the time of the shock (Ag) and of the subsequent
five generations (A, forn=1,...,5).

For any given value of ¢', a line traces out the welfare change of the generations
born at or after the shock: as noted above, later generations benefit more from the
restriction. For most values of ¢’ current and future generations gain. Later gen-
erations are hurt only if the financial restriction is extremely severe: if the borrow-
ing limit is reduced to 5% (down from 45.7%), generations 0 and 1 are hurt; for
even lower values of ¢’, all generations lose.

In the figure the degree of financial repression of households that maximizes
stready-state welfare, ¢*, corresponds to the highest point of the surface. For the
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parameter values used in Fig. 1, this optimal value of ¢ is 16.3%. The figure may
convey the impression that for ¢’ = 16.3% all the generations gain relative to the
case of perfect capital markets ¢ > . However, the figure does not show the
adverse effect of financial repression on generation —1, due to the lower interest
rate in period 1. Thus, we stress that moving from perfect capital markets to the
optimal degree of financial repression ¢* does not constitute a Pareto improve-
ment.

But the Pareto criterion is extremely demanding and need not forestall all policy
intervention. Even if there is no obvious candidate for a social welfare function
when households are not altruistically linked, any benevolent planner will try to
trade off the interests of current and future generations by weighting their utilities
appropriately. Unless no weight is assigned to future generations, some degree of
financial repression will be desirable; the larger the weight given to future genera-
tions, the closer ¢ will be to its optimal steady-state value.

3.3 Fiscal policy

In this section we study the connection between government spending and the
optimal steady-state value of ¢. In particular, we ask whether financial repression is
more desirable after a permanent balanced-budget fiscal expansion. We assume
that public consumption does not affect households’ utility and grows at the
growth rate of the economy

g = g(1 +p)/0

The expenditure is financed by a proportional income tax and the budget is
balanced in each period

& =Té€

Performing the same steps as in Section 3.1, the logarithm of the steady-state
capital stock can be written as

5 B(1 - p)a(l — a)A In(1+p) In(1+p)
an‘_1—al“(1+ﬂ)[a/(1—r)+¢(1—a)] (1—a) 1—a '

This expression shows that the capital stock is a decreasing function of government
spending. More public spending requires a higher tax rate 7 for any given level of
national income; the reduction in disposable income determines a fall in the level
of saving and in the capital stock.

As before, the marginal effect of a permanent change in the degree of financial
repression is found by differentiating steady-state utility with respect to v — ¢

duf 1-¢(1+B+F) [L+aB+F2a— 11 -7(1-a)

= +
d(y—¢) o(1—-9) (1 —a)(1 =)o+ ¢(1 —a)(l - 7)]
which reduces to (14) for 7 = 0. In the dynamically efficient case, equating this
expression to zero yields an implicit expression for the optimal steady-state degree

of financial repression, v — ¢"
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AU .
m—F(V—Qb ;B,a,7) =0
We are interested in knowing how an increase in the size of the government affects
the optimal degree of financial repression. Total differentiation of this first-order
condition yields
d(y—¢') OF/or
dr  OF/0¢*
since OF /07 and OF/0¢" are both negative.
Thus an increase in government spending is associated with an increase in the
optimal degree of financial repression. The reason is that the increase in govern-
ment spending crowds out capital accumulation, pushing the economy further
away from the golden rule growth path. At the margin, this raises the benefit of
the forced saving induced by liquidity constraints. Therefore, countries that choose
to devote a large share of resources to public consumption should compensate the
implied crowding out of investment by restricting households’ access to credit.

>0

3.4 International capital mobility

If the assumption of a closed economy is dropped, the results of our welfare
analysis change considerably. In a small open economy with perfect capital mobi-
lity, the domestic capital stock is determined by the world interest rate R,,, not by
domestic saving. In fact, from eq. (11) the capital stock evolves according to

aA(l—l—p)t 1/(1-a)
R={"%r
w

In this economy a financial restriction distorts the intertemporal allocation of
resources without affecting the equilibrium level of capital, output, and factor
prices. As a result, the restriction reduces the welfare of all generations, not only
in the transition but also in steady state. The change in the welfare level of a generic
generation n is

(b/ 1_ ¢/
A, =In p + 61+ ) In -
which corresponds to the first two terms of (19). As is shown in the Appendix, this
expression is unambiguously negative: in a small open economy, it is always opti-
mal to liberalize internal credit markets. Thus, an interesting normative implication
of our model is that the removal of capital controls should be accompanied by the
liberalization of the market for household debt. This indeed appears to have been
the experience of several European countries during the eighties: Spain, Ireland,
Italy, and the Scandinavian countries considerably softened regulatory obstacles
and barriers to competition in the consumer credit and mortgage markets shortly
after liberalizing capital flows.
A concurrent explanation for the simultaneous lifting of capital controls and
credit markets restrictions is that there is no point in restraining lending to domes-
tic firms and consumers once they can freely borrow from foreign banks. The only
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effect would be a massive disintermediation of domestic banks. By the same token,
it would be hard to liberalize the market for corporate loans without removing
liquidity constraints on households, since this would open the door to arbitrage
opportunities. For instance, many households could increase their current con-
sumption by borrowing via family-owned businesses.

While from the standpoint of each individual country liberalizing the market for
household debt enhances the welfare of citizens, this policy is not optimal if one
considers its effects on the world supply of saving in the wake of a generalized move
toward free capital movement. For the world economy as a whole, naturally, the
results obtained for the closed economy in Section 3.2 are still valid: in the dyna-
mically efficient case, there is an optimal steady-state degree of financial repression
at the world level.

With perfect capital mobility each government perceives that its country’s saving
makes a small, perhaps negligible, contribution to global capital accumulation and
will be accordingly reluctant to impose on its citizens the cost of a forced saving
policy to raise its contribution to the world capital stock. Each government there-
fore fails to internalize the effect of its decisions on the world supply of saving: this
inefficiency can be avoided only by international policy coordination.

4. Welfare analysis with endogenous growth

The trade-off between the loss from distorting intertemporal choices and the gain
from increasing capital accumulation also obtains when productivity growth is
endogenous. However, unlike the case of exogenous growth, the trade-off is
non-stationary. While the distortionary loss associated with the borrowing con-
straint is the same for all generations, the welfare gain of each generation increases
over time, because tighter liquidity constraints raise the steady-state growth rate, as
opposed to the level of capital. This insight applies to the steady state comparison
of two economies with different values of ¢, as well as to the analysis of a policy
experiment where ¢ is permanently and unexpectedly reduced.
Suppose that A;, rather than being an exogenous process, is given by

A, = AK] (20)
Thus, the state of technology evolves not as a function of time (as in the previous
section), but rather as a function of the aggregate level of capital. Equation (20) can
be motivated by the assumption of production externalities. Individual firms
behave competitively and maximize profits taking A, as given. This leads to an
aggregate production function featuring increasing returns

Y, = AKPH"
where the degree of increasing returns depends on the value of 7. Assuming that

o+ n =1, as in Romer (1989), production is a linear function of capital, that is,
Y, = AK,. In this case the equilibrium factor prices are

e, = (1 — a)AK, (21)
and
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R=oA (22)
The capital market equilibrium condition is
(1-¢)8 €1 A1 = g)a(l — a)A
e — ¢ K,

1+4 Ripy (14 B)a+¢(1-a)
which implies that the steady-state growth factor is
o B0l —a
(1+B)a+6(1-a)]

Liquidity constraints increase the growth rate, not the level of the capital stock as in
the exogenous growth version of the model.

Substituting the equilibrium factor prices (21) and (22) in eq. (1) one obtains the
steady-state utility of generation ¢

(1-¢)(1-a)A

W, =

=K1 =

(23)

B(1 — ¢)a(l — a)A’

ss ¢(1 B a) 2
Uy =In 5 + Gln 143 + 6°In .
+(14+8+F)InK,,, Wt (24)
where
InK,,, =InKy+ (Ing)(r+1) (25)

As in the previous section, we first examine the effect of ¢ on steady-state utility
and then consider the transitional effects of a financial restriction.

4.1 Steady-state equilibrium

At the margin the welfare effect of a permanent increase in the degree of financial
repression, as measured by v — ¢, is

duf  1-9(1+8+5) 2y dIn Ky
iy —¢) si—g) TUTITIT
2 2
_ Lol BHF) LB E Ly v ()

o(1 - ¢) (1= ¢)la+¢(1 - a)]
where the derivative is taken holding K constant. The expression shows that when
growth is endogenous financial repression still has an ambiguous impact on wel-
fare. But in this case the second term of the derivative is unambiguously positive, as
we found in the dynamically efficient case with exogenous growth. This should not
be surprising, in light of the fact that one-sector endogenous growth models always
feature capital under-accumulation.” While the negative term of the derivative is
constant, the positive one is non-stationary: as the economy grows, the marginal
effect of the higher saving induced by liquidity constraints increases, and eventually
outweighs the first term. Intuitively, since financial repression promotes growth,
the resources controlled by each generation compound at a higher rate: this
positive effect is proportionately larger for later generations than earlier ones,

7 King and Ferguson (1993) and Azariadis and Reichlin (1996) show that balanced growth equilibria are
always dynamically efficient in one-sector competitive models with endogenous growth.
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while the negative effect of tightening the constraint affects all generations in the
same way.

4.2 Transitional effects of a financial restriction

As in Section 3.2, assume that the borrowing limit ¢ is reduced to a lower level ¢’
at time 0. The main difference from the case of exogenous growth is that here a
financial restriction can lead to a Pareto improvement, strengthening the case for a
forced saving policy. As in the exogenous growth case, the current old (generation
—2) are unaffected by the policy change; in contrast to that case, however, the
middle aged (generation —1) are also unaffected by the credit restriction: since the
interest rate is constant at the level @A, their capital income when old is not
reduced by a fall in the interest rate as in the exogenous growth model. Subsequent
generations may all gain, as we show below.

Denote the growth factor of the capital stock at time n: K, /K,_; = g,. In the
Appendix we show that the growth rate increases twice from its initial steady state
value g, that is

E=H <& <& (27)
The first increase in growth in period 1 is fueled by the lower debt of the young; the
second, in period 2, by the higher savings of the middle-aged; g, is the new steady-
state growth factor.

Using this sequence of growth factors, we evaluate the utility of the generations
born before and after the shock. As in Section 3.2, we define the change in the
welfare of generation n due to the financial restriction by A, = U, — U,.. In the
Appendix we prove that generation —1 is unaffected by the shock (A_; = 0), while
for all subsequent generations the welfare change is

¢' 1-¢

A 1-¢'
An—ln¢+/3(1+,3)lnl

¢+(1+B+62) (n+1)In 0+ nln-

Vn>0 (28)

The first two terms are identical to those of eqn. (19) in Section 3.2: they are
unambiguously negative and capture the distortionary effect of the credit restric-
tion. The last term is positive and grows over time, reflecting the beneficial effect of
the higher growth rate.

To gauge the impact of a financial restriction, we evaluate A, for the same set of
parameter values used in Fig. 1. The results are plotted in Fig. 2. This figure shows
that at most the financial restriction hurts generations 0 and 1 and benefits all
subsequent ones. Indeed, if ¢ is reduced to any value above 11.6%, the welfare of all
generations increases: within this range, a financial restriction is a Pareto improve-
ment. If ¢ is further reduced to values between 11.6 and 1%, the current generation
is hurt, but the welfare of all others increases. The second generation is damaged
only if one performs a drastic financial restriction in which borrowing is virtually
prohibited (reduced to 0.1% of permanent income).

This content downloaded from 129.79.13.20 on Thu, 19 Jun 2014 12:29:59 PM
All use subject to JSTOR Terms and Conditions


http://www.jstor.org/page/info/about/policies/terms.jsp

TULLIO JAPPELLI AND MARCO PAGANO 425

7_.
5_.
34
Change in 1
welfare
: -1 T 11T T3 17T 3
2
-3 . Generation
5 0
0 0 N B & B L ok
2 8 3 &8 3 2 5 8 3o
o o o o o o

Borrowing limit as a fraction of permanent income

Fig. 2. The welfare effect of a financial restriction with endogenous growth.

This section has shown that financial repression can yield a Pareto gain for
a wide range of parameter values. What prevents households from achieving this
gain by private contracting? The ‘market failure’ that leads to inefficiently low
saving originates from the production externality that characterizes this economy.
When choosing investment, each firm takes the aggregate capital stock as given,
neglecting that its own investment will lead to a higher capital stock and therefore
to higher productivity. As a result, the decentralized outcome features an
inefficiently low demand for capital. Borrowing constraints raise the equilibrium
capital stock, offsetting the externality and increasing welfare. The same outcome
could be achieved by a cooperative arrangement whereby current and future
generations agree to save more than the amount warranted by their private incen-
tives: clearly, such a sophisticated social contract is very hard for individuals with
finite horizons to implement. One can interpret the financial repression of young
households as a device employed by an infinitely-lived institution to enforce such a
social contract.

As noted in Section 1, constraining household borrowing is just one among
many ways to increase national saving and the capital stock: any policy intervention
that transfers wealth from the old to the young generations can achieve this result,
and so can a plan of saving incentives or investment subsidies. In the endogenous
growth model of this section, any of these policies may yield a Pareto improvement.
Saving incentives also share with liquidity constraints the feature of distorting
intertemporal choices. Empirically, however, there is very limited evidence that
saving incentives raise national saving, since the private sector response depends
on the balance between income and substitution effects and tax incentives generally
lower government saving. Furthermore, liquidity constraints do not entail a cost in
terms of government resources. For these reasons, liquidity constraints may be a
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more effective instrument in raising national saving: the evidence in Jappelli and
Pagano (1994) suggests that they indeed raise national saving significantly.

5. Conclusions

In this paper we show that in models with finite horizons liquidity constraints on
households have two opposite effects on welfare: they force the consumption of the
young below the unconstrained level but raise their permanent income by fostering
capital accumulation.

When productivity growth is exogenous, the trade-off arises only if the economy
would be dynamically efficient in the absence of liquidity constraints: if under
perfect markets the interest rate exceeds the growth rate, the forced saving induced
by liquidity constraints brings the economy closer to the golden rule, although at
the cost of distorting the consumption path of each generation. In this case there is
a degree of financial repression that maximizes steady-state utility. Even though a
financial restriction hurts the generation born in the period before the policy shock,
simulations show that for reasonable parameter values all subsequent generations
gain. So a benevolent planner who cares about the welfare of all generations will
generally find that some degree of financial repression is desirable.

The trade-off between the loss from distorting intertemporal choices and the
gain from increasing capital accumulation also appears when productivity growth
is endogenous. In this case the trade-off is non-stationary. While the distortionary
loss associated with the borrowing constraint is the same for all generations, the
welfare gain of each generation increases over time, because tighter liquidity con-
straints raise steady-state growth. This insight applies to the steady state compar-
ison of two economies with different borrowing limits, as well as to a permanent
and unexpected financial restriction. Simulations show that for a wide range of
parameter values a financial restriction may lead to a Pareto improvement.

Our analysis weakens the case for liberalizing the market for household debt. So
far the liberalization of this market has been widely regarded as beneficial because it
enlarges consumers’ opportunity sets. This view neglects that these policies lower
national saving, investment, and growth, and thereby reduce the standard of living
of current and future generations. This point should be recognized by policy-
makers, who are currently confronted by a worldwide shortage of saving due to
the combination of high government deficits, a growing demand for capital by the
dynamic economies of Asia, Latin America, and Eastern Europe, and a fall in
private saving in OECD countries. The latter can be attributed in part to the
recent liberalization of the consumer credit and mortgage loan markets.
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Appendix

1. Derivation of stready-state equilibrium utility
We first rewrite the optimal levels of consumption in terms of the capital stock by substitut-
ing the equilibrium factor prices (10) and (11) into egs (5), (6), and (7)

e _l-o

=——-K
t+1
Rit a

e = (1 —a)A(l +P)I+1 o

2 _
eiRiyy = ol — a)A2(1 +p) s to-li—tha+21
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1/(1-a) ++1 and the third expression can be written as

In steady state, K%, = (1+ p)
et+1Rt+2 = a(l — a)AZ(l + p)Z(H’])( tsil)Za—l

Substituting these expressions in the indirect utility function (8) and collecting terms, one
obtains

¢(1 - a) (1—¢>)(1-a)A+ﬂzlnﬂ(1 — 9)a(l — a)A?

1+ 1+ 3
+B(t+ 1) In(1+ p) + B In (1 + p)]2(t + 1)
+1n Kf5, + BlIn (K351)") + A [In (K50)™ 7

o(1 — o) (1=¢)1—a)A | . B(1-¢a(l—a)A’
a 1+ 0 +Fn 1+ 0

+B(1+28)(t+1)In(1+p)+[1 +aB+ (2a—1)3]In K,

U’ =In + fBln

=In + Bln

which is the steady-state equilibrium level of utility in eq. (13).

2. The transition with exogenous growth

2.1 Derivation of the growth rates

The capital market equilibrium condition immediately before the financial restriction (time
—1), at the time of the restriction (time 0), and #n periods later (time n > 0) are respectively

(14 B)a+ ¢(1 — a)]Ky = B(1 = p)a(l — a)A(1 + p) 'K, (29)
(14 8)[a+¢'(1 — a)]K, = B(1 — d)a(l — a)A(1 + p) 'Ky (30)
(1+8)a+0'(1 - a)K, = B(1 — ¢")a(l — a)A(1 + p) 'Ky (31)

Dividing (30) by (29), taking logarithms and recalling that in period 0 the growth rate is
In (Ky/K_,) = [In(1+ p)]/(1 — ), one obtains eq. (16) in the text. Similarly, dividing eq.
(31) for n = 1 by (30), taking logs and using (16), one obtains the growth factor in period 2

In(1+ p) 1—¢'
In(K,/K;) = ——= Inf+1
n (K,/K;) T a + aln +n1_¢
Recursively, one obtains eq. (17) in the text.
2.2 Derivation of the welfare levels
Denote by U, the utility of the generation born at time t = 0, 1, ..., when at time 0 there is a

financial restriction, and by U, the utility of the same generation if at time 0 no restriction
occurs. The corresponding capital stocks in the two regimes are denoted by K, and K,.
Substituting (11) and (10) in the utility function (8) in the text and rearranging, one obtains

Uy =In ‘b’(la‘ I ¢1’)J£1ﬂ— DA L g1 (b;)i(;ls — a)A?
+[B(t+1) + 82 +3)]In (1 + p) — B(1 — a) In (K,/K;)
+(1+af+ 208 - F)[In (K, /K,) +In Ky (32)

The corresponding expression in the regime without financial restriction is
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2
0, = 1n¢(1;°‘) +ﬁln(1 - a:)j(Llﬂ— a)A e lnﬁ(l - ¢1)0Jcr(1ﬂ— a)A
+[B(t+1) + 2t +3)]In(1 + p) — 21 — @) In (K, /Ky)
+(1+ap+20p - 8)[In (K, /Kp) + In K] (33)

Since the change in ¢ occurs at time 0, the capital stock is predetermined and K, = K,.
If no financial restriction occurs, the growth rate is always equal to its steady-state value:
In (K,;1/K,) = [In(1 + p)]/(1 — @), Vn. Substituting the growth rates derived above in

(32) and (33), and taking the difference Ay = U, — U, one obtains eq. (18) in the text.
Similarly, the utility of generation 1 after the ﬁnanc1al restriction is
B ¢'(1—a) 1-¢"N1-a)A ﬁ(l—qﬁ')cv(l—cv)A2
U =In " + fAln 17 + 47 In 115
+[B(t+2) + B2t +4)]In (1 + p) — F(1 — &) In (K;/K;)
+(1+af + 204" - §°)[in (Ko/Ky) +In (Ki/Ko) + In K] (34)
The corresponding expression in the regime without fnancial restriction is
o fl-a) o (1-@)(1-a)A 5 B(1—d)o(l— A’
Uy =In " + Bln 147 +6°In 117
+[B(t+2) + B2t +4)]In(1+p) - F(1 - a)In(K:/K,)
+(1+aB+2a8 - 3)[In(Ky/K,) + In (K, /K,) + In Ky (35)

Substituting the growth factors (16) and (17) in the last two expressions and taking their
difference yields

A, :1n%+ﬂ(1+ﬁ)1n11‘¢

+(1+a,8+2a[32—ﬁz)((1+a)ln0+ln ¢I>

—6 oy
¢I
_ﬁ(l—a)<a ln0+aln ¢) (36)
Iterating these steps produces the law of motion of A, (equation (19) in the text), namely

A,,:ln%Jrﬂ( + A2

1-— an+1 1__¢I
><< ——In a+ al 1_¢>

!
_ﬁ(l—a)(a"Han—i-a"lnll ¢>, Vn>1

+(1+af+2a8 -3

The sum of the first two terms of A, is negative for ¢’ < ¢ < +, because the sum equals 0
for ¢ = ¢’ and achieves a unique maximum at ¢’ = . The sum of the last two terms is
positive in the dynamically efficient case (where 1 + a8 + 23> — 3* > 0), as can be seen by
writing them as

1-a" 1—a™! 1-¢/
1 2 x
(14 aB +2ap ﬁ)(l_alnG-l— - lnl_¢)

+[(1_g)(1+a+g)+aﬂ(a+26)](a Inf+ o™ 111‘11 _(Z)
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3. The transition with endogenous growth

3.1 Derivation of the growth rates

At the time of the policy shock the capital market equilibrium condition is

(14 B)le + (1 — a)lgo = B(1 — d)a(l — a)A (37)
In period 0, it becomes

(1+B)a+¢'(1-a)g = B(1 - p)a(l —a)A (38)
and at time 1 and in all subsequent periods it becomes:

(1+B)la+0'(1-a)lg =B(1 - ¢ )a(l —a)A (39)

This sequence of capital market equilibrium conditions implies the inequalities in (27).

3.2 Derivation of the welfare levels

The utility of of the generation born in the period before the restriction is

=) (=9)(1-)A 5 B(1-g)a(l - a)d’
U_I—IHT"‘ﬂID l+,8 +ﬂln 1+ﬁ
+ (14 8+ )k, (40)
and that of the subsequent generations is
. ¢1-a) (1-¢)1-a)A o B(1-¢")a(l - a)A’
U"—logT+ﬂlogT+ﬂlog 115
+(1+8+8)InKy +1Ing +nlng) Yn>0 (41)

If ¢ does not change at date 0, the respective welfare levels are given by the expression

+(1+ 8+ ) InKy + (Ing)(n+1)] Vn (02)

As can be seen by subtracting (42) from (40), the welfare of generation —1 is unaffected by
the restriction (A_; = U_; — U_; = 0). Subtracting (41) from (40) and substituting the
growth factors g; and g, from (38) and (39), one finds the welfare change for subsequent
generations, that is eq. (28) in the text.
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