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0\‘ SUMMARY

How does finance affect employment and inter-industry job reallocation? We
present a model that predicts that financial development (1) increases employment
and/ or labour productiity and wages, with a smaller impact at high levels of
the equilibrium wage and financial development; (1) may induce either more or
less reallocation of jobs depending on whether shocks to profit opportunities or to
cash flow predomanate; (iwi) amplifies the output and employment losses in cri-
ses, firms that rely most on banks for liquidity being hit the hardest. Testing
these predictions on international industry-level data for 1970-2003, we find
that standard measures of financial development are indeed associated with
greater employment growth, although only in non-OECD countries, and are not
correlated with labour productivity or real wage growth. Moreover, they correlate
negatively with inter-industry dispersion of employment growth. Finally, there is
some evidence of a ‘dark side’ of financial development, in that during banking
crises employment grows less in the industries that are more dependent on ex-

ternal finance and those located in the more financially developed countries.

— Marco Pagano and Giovanni Pica
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1. INTRODUCTION

The financial crisis of 2007-2009 and the subsequent recession have caused such
massive job destruction that recovering pre-crisis levels of employment will take
over 20 million new jobs worldwide (ILO, 2010)." In the United States, ‘the deteri-
oration of labor market conditions during this recession is the worst on record since
the late 1940s’ (Elsby et al., 2010, p. 2). The displacement of so many workers —
together with the huge burden placed on taxpayers — has prompted a good deal of
public anger at financial markets and bankers. Many people now consider the
financial markets as unproductive at best if not socially harmful. Even a business-
friendly magazine such as The Economist acknowledges: ‘Tinancial markets promised
prosperity; instead they have brought hardship” (Carr, 2009, p. 3).

While these indictments are particularly harsh in the wake of the recent crisis,

they are not new. In April 2005, during the national election campaign in

" This paper was presented at the 53rd Panel Meeting of Economic Policy in Budapest. We thank our discussants Thorsten
Beck and Francis Kramarz, two anonymous referees, Antonio Acconcia, Giuseppe Bertola, Tullio Jappelli, Julian Messina,
Miguel Palacios, Evi Pappa, Jean-Charles Rochet, Alfonso Rosolia, Fabiano Schivardi, Daniele Terlizzese, Thjis Van Rens,
Etienne Wasmer for insightful comments and suggestions. We are also grateful for the remarks and questions from partici-
pants to the CEPR-HSG Workshop on ‘Corporate Finance and Economic Performance’ (St Gallen), the ECB-CEPR Labour
Market Workshop on ‘Unemployment Developments after the Crisis’ (Frankfurt), the 2009 Clarendon Lectures on ‘Labour
and Finance’ by Marco Pagano (Oxford), the Euroframe Conference on ‘Labour markets after the crisis: policy challenges for
the EU economies’ (Helsinki) and seminars at EIEF and the University of Naples Federico II. Marzia Parascandolo provided
valuable research assistance. The authors acknowledge financial support from EIEF. Marco Pagano acknowledges the support
of the European Union for the ERC project ‘Finance and Labour’ (no. 295709 — FINLAB). Giovanni Pica acknowledges sup-
port from the University of Salerno grant programme ‘High Performance Computing — HPC — prot. ASSA098434, 2009°.
The Managing Editor in charge of the paper was Philippe Martin.

! This estimate refers to the countries that had not yet attained pre-crisis employment levels by the first quarter of 2010.

Economic Policy January 2012 pp. 5-55 Printed in Great Britain
© CEPR, CES, MSH, 2012.
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Germany Franz Mintefering, the head of the German Social Democratic Party,
likened private equity firms and hedge funds to ‘swarms of locusts that fall on com-
panies, stripping them bare before moving on’ and charged that ‘some financial
investors don’t waste any thoughts on the people whose jobs they destroy’. With an
equally colourful metaphor, in March 2007 John Evans, secretary of the Trade
Union Advisory Committee referred to private equity as ‘a cancer eating away at
the job-creation system’ (Arnold, 2007).

These damning accusations stand in sharp contrast to a vast body of work in
academic journals over the last twenty years: many papers have documented that
financial development tends to be associated with faster output growth and that the
correlation can be interpreted as causal, in the sense that more highly developed
financial markets contribute to economic growth. The divergence of opinion calls
for further research on the economic effects of financial development. The present
paper bears on three distinct aspects of the question.

First, in principle financial development could produce ‘jobless growth’ easing
financing constraints may allow firms to invest in more capital-intensive technolo-
gles and thereby expand output but not employment, only increasing productivity.
This means that the empirical evidence of a relationship between finance and
growth need not translate mechanically into a link between finance and employ-
ment.

Second, even if financial development does cause employment gains, it may not
do so across the board: the more efficient financial markets and intermediaries
become, the more selective they should become in allocating resources between
‘winners’ and ‘losers’, with more funding to more profitable firms and industries,
and less to the weaker, which may even be forced to shut down altogether. Finan-
cial development, that is to say, may increase the magnitude and frequency of job
reallocation across industries. But this is not a foregone conclusion, since more
highly developed financial intermediaries may also be able to provide more funding
to firms hit by liquidity shocks and so help stabilize employment and output. Thus,
in principle, better-developed financial markets could be associated with either
more or less severe job reallocation.

Third, despite the textbook description of the financial system as an efficient
machine for resource allocation, its actual operation is far from smooth and flaw-
less. The recent events have administered a sharp reminder that the financial mar-
kets may themselves be a source of risk, rather than a mechanism to price and
share it; and financial sophistication may itself be a source of instability, if it
encourages excess risk-taking. The question then becomes whether more developed
financial markets may not aggravate the crisis-induced losses of employment and
output. It stands to reason that economies that depend more heavily on the smooth
functioning of financial markets may be more severely damaged by their collapse.
So, while in normal times financial development may foster output and employ-

ment growth, in a crisis it may exacerbate their contraction.
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To guide empirical analysis on these three issues, in Section 2 we lay out a sim-
ple one-sector model in which the degree of financial development is gauged by the
ability of financial intermediaries to verify their borrowers’ cash flows, and financial
development itself produces greater availability of external finance to firms. When
firms are identical, financial development allows all of them to invest and produce
more. However, the extent to which they will also hire more workers depends on
the labour supply response: if labour supply is elastic, the effect will be mostly on
employment; if it is rigid, on productivity and wages, with a correspondingly large
increase in capital intensity. And if firms differ in efficient capital stock, the effect of
financial development on economic activity is non-linear: it gradually decreases and
eventually vanishes, because as the financial markets develop, fewer and fewer firms
remain finance-constrained.

To analyse the second issue — the effect of finance on the reallocation of labour —
we then extend the model, positing two industries of differing expected profitability.
In this case, financial development allows the more profitable firms to attract more
labour by bidding up wages, inducing labour reallocation from the weaker to the
stronger industries. By the same token, it amplifies the inter-industry differences in
the employment response to profitability shocks, implying that the cross-sectional
variance in profitability should result in greater cross-sectional variance in employ-
ment. At the same time, though, financial development also decreases the sensitivity
of employment to cash-flow shocks by increasing the fraction of unconstrained
firms, which are immune. So whether financial development actually results in
more or less cross-sectional employment variability should depend on which type of
shock prevails — to future profitability or current cash flow.

To adapt the model to deal with crises, we suppose that firms can deal with
liquidity shocks in either of two ways: self-insurance (hoarding liquidity) and bor-
rowing (relying on banks to provide funds when needed, thus hoarding less and
investing more). In this modified model, credit-rationed firms cannot count on bank
funds to overcome liquidity shocks, so they must either hoard liquidity or, equiva-
lently, preserve some unused debt capacity in order to borrow in case of shock. By
contrast, the unconstrained firms can and do count on banks. Thus, insofar as
banks themselves can actually perform this insurance function, financial develop-
ment allows the economy to hoard less liquidity and so frees resources for invest-
ment. But if banks should undergo a crisis that prevents them from supplying the
pledged liquidity, an economy in which most firms rely on banks’ liquidity services
will be affected more severely than one with a less-developed financial system, in
which firms can count on their own hoarded cash. In short, the eventuality of a
banking crisis reveals a possible ‘dark side’ to financial development.

The rest of the paper brings empirical evidence to bear on these three questions,
using UNIDO data for the period 1970-2003. Section 3 extends the empirical
approach of Rajan and Zingales (1998) to the relationship between financial devel-

opment and employment and wage growth. We find that financial development is
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associated with employment growth but not with productivity or real wage growth.
We also find, in keeping with theory, that the effect of finance on output and
employment 1s non-linear: it is positive and statistically significant in developing
countries, but not in developed ones; moreover, in the sample as a whole, it is posi-
tive and significant only in the 1970s and 1980s, not afterwards, when the financial
system had already become quite developed in most countries.

In Section 4 we show that measures of labour reallocation are correlated inversely
with financial development: this suggests that the stabilizing effect of developed finan-
cial markets due to firms’ lesser sensitivity to cash-flow shocks outweighs the increased
cross-sectional job reallocations that they produce through profitability shocks.

Finally, in Section 5, we explore whether the correlation between growth and
financial development may be weakened or even inverted during banking crises.
We find some evidence for this ‘dark side’ to financial development, even though
the 2007-2009 crisis period cannot be included in our sample for non-availability
of data.

2. A SIMPLE MODEL

Financial development stems from various sources and takes several forms. Liberal-
ization may allow the entry of new intermediaries, resulting in cheaper and more
abundant finance. Legal reform to strengthen creditor or shareholder protection
may reduce moral hazard in lending or in the provision of equity capital, thus eas-
ing firms’ financial constraints. Banks’ investment in better screening or monitoring
can produce the same result. In all these cases, financial development tends to
increase the external funding available to firms, facilitating business start-ups and
expansion. Financial development can also assist growth by allocating capital more
efficiently, channelling more resources to the more promising projects and thus
boosting aggregate productivity.

We offer a simple model to explore the ways in which financial development can
be expected to affect employment, productivity and wages. An advance in financial
development is modelled as a reduction in credit rationing, thanks either to
enhanced investor protection or banks’ greater ability to mitigate moral hazard in
lending/borrowing. Of course, there are other possible gauges for financial develop-
ment: sharper competition between banks or the elimination of unfavourable tax
and regulatory provisions. These alternatives, however, all share one essential fea-
ture with our own choice: they result in a more abundant supply of funding to
firms, especially the most promising, allowing them to demand more labour.” So

? Financial development may also take the form of better risk-sharing, say by increasing the opportunities for portfolio diver-
sification for both firms and employees. This may induce firms to undertake not only additional investments, as in our model,
but also riskier ones, as in the models of Saint-Paul (1992) and Thesmar and Thoenig (2004). This is an additional channel
through which financial development may lead not only to increased employment but also to greater employment risk — a
result that may arise also in our setting.
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while the analysis will inevitably differ depending on how financial development is
modelled, some of the basic results should be invariant.

2.1. Effects of financial development on labour market equilibrium

At first we posit an economy with one industry and a continuum of homogencous
firms, deferring the case of heterogeneous firms to the next section. Firms behave
competitively in both product and labour markets; they produce using capital K
and labour L with a Cobb-Douglas technology.” So the typical firm’s revenue is

Y = 0K 1* (1)

where 0 is a parameter capturing total factor productivity and o € (0, 1).4 Given
that the technology has constant returns to scale, in the absence of financing con-
straints there is no optimal firm size.” Section 2.1.2 explores how the predictions
change when the production function features an efficient scale. The price of a unit
of capital is standardized to 1, and the wage is denoted by w. The representative
entrepreneur purchases capital out of his initial wealth 4 plus any funds he can bor-
row from a set of perfectly competitive banks, at an interest rate that for simplicity
is standardized to zero.

The ability to borrow from banks is limited by the problem of moral hazard:
entrepreneurs can extract private benefits B from the firm by appropriating no
more than a fraction 1 — 4 of its operating profits 7" — wl before repaying the loan.
Private benefits can be extracted at the expense of the bank but not of employees,
who we assume to be better positioned to verify the firm’s revenues and enforce
their claims (thanks either to industrial action or to seniority over other creditors).
The fraction A of operating profits that banks recover depends on their screening
and monitoring ability, as well as on their legal protection. So A measures the
financial development of the economy, reflecting both the efficiency of intermediar-
ies and the quality of legal institutions.

The time line features three stages, indexed by ¢ = 1, 2, 3:

e ‘financing’: entreprencurs borrow external funds F and use them together with
their initial wealth A4 to purchase capital A;

* The results are qualitatively unchanged if capital and labour are perfect complements in production (although under this
assumption labour productivity is completely determined by technology, and thus unaffected by financial development). Fur-
thermore, Pezone (2011) shows that in this model the positive effect of financial development on employment holds for any
concave production function, provided the assumption of perfect competition in the output market is retained. Interestingly,
he also proves that this result may be reversed under imperfect competition: with CES technology and isoelastic output
demand, imperfectly competitive firms will react to financial development by lowering employment if the price elasticity of
demand is lower than the elasticity of substitution between labour and capital (in absolute value).

" As Tis the firm’s revenue, changes in 0 can also capture changes in the price of its output.

> This statement holds at the level of the individual firm, which takes the wage w as given. However, in equilibrium the size
of firms is pinned down in the presence of an upward sloping labour supply, which makes wages an increasing function of
firms’ size.
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e ‘labour hiring’: entrepreneurs hire L workers;
e ‘production’: the firm generates revenue ¥, workers receive wages wl, entrepre-

neurs extract private benefits B, and banks receive the rest.

At ¢t = 3, it 1s optimal for each entrepreneur to extract the maximum amount of
private benefits by choosing B = (1 — A)(Y — wL), since the firm’s input choices —
and therefore its revenue — have already been determined in the previous two
stages.

At ¢t = 2, the entreprencur chooses L so as to maximize his private benefits of
control B, since the capital stock A is predetermined at the financing stage by the
amount of investable resources 4 + F. The resulting level of private benefits must
exceed the entrepreneur’s initial wealth A4, in order for him to be willing to invest it
in the firm. Therefore, the hiring problem can be written as

mLaxB:(l—i)(Y—wL) (2)

subject to the entrepreneur’s participation constraint 5 = 4. Substituting 1" from (1),
the maximization yields the firm’s choice of labour as a function of its capital stock

and of the wage:

L= <°‘—9>ﬁ1< (3)

w
and the entrepreneur’s corresponding level of private benefits

B=(1-2) [(1 —a)(ﬁ)”eﬂK: (1 - 2)p(w)K (4)
w
In the second step of (4), the expression in square brackets — profits per euro
invested — 1is denoted by ¢(w), which is a decreasing function of the wage:
@'(w) < 0. Using (4), the participation constraint B > A can be rewritten as

(1-=2)p(w)K > A (5)

The maximum funding F that banks can provide at ¢ = 1 without losing money
is the firm’s ‘pledgeable income’ A(Y — wL), which is computed assuming that the
firm’s optimal hiring decision at ¢ = 2 will be given by (3) and that accordingly its
revenue will be ¥ = 0L*K'~*. Being competitive, banks set their lending F pre-
cisely at the break-even level:

F =Y —wL) = ip(w)K (6)

where the optimal labour input L has been substituted in from (3). Since ¢'(w) < 0,
the firm’s pledgeable income and external funding [ are decreasing in the wage w.
Recalling that the entreprencur can also fund investment out of his wealth 4, the
total resources available for investment are F + A:
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K<A+F=A+l¢p(w)K

This constraint means that the firm can pledge to repay €.¢(w) for each extra
€1 of funding. So two cases can arise:
o If A¢p(w) > 1, banks will lend any amount to the firm: constraint (7) is not bind-
ing, that is, the firm is not finance-constrained. In this case, the firm’s capital,
employment and output do not depend on the entreprencur’s wealth 4 and on the
degree of financial development /.
o If instead A¢(w) <1, €1 of investment generates less than €1 of pledgeable
income, so the finance constraint (7) is binding; that is, it determines the capital
stock of the firm:
R(w) = 1—ggre Jord ()< ®)
which is decreasing in w: a higher wage reduces the profitability of investment
¢@(w), tightening the firm’s rationing constraint. Indeed the condition that generates
rationing, ¢(w) <1/4, sets a lower bound w on the wage w: a firm is rationed if the
wage exceeds

w=¢ '(1/2) = o[2(1 — %) 7 0 9)

If the wage were below this level, firms would be so profitable that banks would
no longer ration credit. But when w > w , the finance constraint is binding.

However, the wage must not be so high as to violate the entrepreneur’s partici-
pation constraint (5) for K = K, which would discourage investment altogether.
That condition is met only if ¢(w) = 1, that is, only if the wage is low enough that
investment is viable. This is quite intuitive: the entrepreneur will not invest unless
€1 of investment returns at least €1 of profits; this condition translates into an
upper bound @w on the wage: for the entrepreneur to invest, w must not exceed

@=¢ (1) =a(l — o) 0 (10)

Hence, the firm’s constrained demand for capital is

0 . if w>w,
K’ ={ K€ [0,K(w)] if w=uw, (11)
K(w) if we (w,w).

where K(w) is given by Expression (8).° The firm’s constrained demand for labour
correspondingly is

© Notice that for values of the wage at or below the threshold w , firms — being unconstrained — would want to invest an
unbounded amount of capital and hire an unbounded amount of labour, leading to a situation of excess demand. This is
why in Equations (11) and (12) we disregard the region w < w (and the same applies to their variants (19) and (27) below). By
the same token, in equilibrium the wage will invariably be above this lower bound and firms will invariably be constrained,
in this baseline version of the model.
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Figure 1. Labour market effects of financial market development: the one-
industry case

0 if w > w,
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(sz)ﬁlf(w) if we (w,w).

That is, the demand for labour is nil if the wage goes above the threshold w, so
that investment is not viable; when the wage is exactly at the threshold @, demand
for labour is positive but undetermined, and is then decreasing in the wage w. Intu-
itively, the higher the cost of labour, the lower the firm’s pledgeable income, hence
the tighter the finance constraint and the lower the demand for labour. As w
approaches the lower bound w, the demand for labour tends to infinity, so that the
function approaches this lower bound asymptotically (Figure 1).

What counts here is that the higher is the degree of financial development 4, the
larger is the constrained capital stock K(w) and therefore the stronger is the
demand for labour at any given wage w: as banks are less exposed to opportunistic
behaviour by borrowers, they are willing to lend more against each euro of their

pledgeable income, so firms can invest more and hire more workers.

2.1.1. Labour market equilibrium. To analyse labour market equilibrium, we
assume that labour supply is a non-decreasing function L%w).” Equating it with the
constrained demand for labour L” in Equation (12) yields equilibrium employment
L*and wage w*, as shown in Figure 1:

@z)*l - i/qlb(w*) - (13)

If labour supply is increasing in the wage, such an equilibrium point will always

' A positive-sloped labour supply curve may result from workers placing a different reservation value on their leisure.
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exist and be unique, so that all firms are constrained in equilibrium. The same
applies if labour supply is perfectly elastic at a wage w® > w. The only exception
occurs if labour supply is perfectly elastic at a wage wS < w: in this case no firm is
finance-constrained. Put differently, with a perfectly elastic labour supply at the re-
servation wage ©°, the financial constraint on firms disappears when financial devel-
opment is above the threshold level 1= 1/¢(w’) <1. (Section 2.1.2 shows that if
firms have an efficient scale, they may be unconstrained even outside this special
case.)

The dashed curves in Figure 1 show how an increase in the degree of financial
development from A to A’ affects the labour market: it shifts the labour demand
curve north-east and extends its flat portion at the threshold wage @. Therefore,
financial development raises equilibrium employment, output and wages. In the
limit, if 4 rises to 1 (perfect capital markets), labour demand becomes a horizontal
line at the zero-profit wage @, which then coincides with the no-rationing wage
w: the interval between these two thresholds vanishes, meaning that in the absence
of moral hazard, external finance is not rationed even when firms make zero
profits.

Interestingly, by raising the equilibrium wage financial development induces firms
V=% and thus to
increase marginal labour productivity (w*) and average labour productivity (w*/o).

to substitute capital for labour (capital intensity being (w*/o0)

That 1s, according to the model financial development should generate not only
employment growth but also increased labour productivity. The decomposition of
the effect between employment and productivity depends on the elasticity of labour
supply. The flatter the labour supply curve, the larger the effect on employment; the
steeper the curve, the greater the impact on wages and productivity. Formally, the
response of employment to / is increasing in the wage elasticity of labour supply &
ar* 7. Ap(w") (14)

dz L' 1 — jp(w) +w

which is highest in the limiting case of an infinitely elastic labour supply, where the
equilibrium wage is fixed at its reservation level w®:

arr 2 A (w’

o 4 /quﬂ(w ) : (14/)
di L* 1 —¢(wd)

The opposite applies to the response of equilibrium wages and productivity to
financial development A, which is smaller the larger the elasticity of labour supply

882

% In computing the elasticities in Expressions (14) and (15), we use the fact that ¢'(w) = — [2/(1 = o)]p(w)/w.
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dw* /. 2p(w") 15
Al wt (1 — A (w)]eS + 1=(1=2)/(w") (15)

1—a

The model can also be used to investigate how financial development affects the
employment response to improved firm-level investment opportunities, modelled as
an increase in the parameter 0, for firm ¢ The response of equilibrium employment
to a rise in profitability is

L 0; 1 1

40; L 1—ol— ip(w) (16)

which is increasing in the degree of financial development A. This is intuitive: a
more developed financial system enables the firm to better exploit its improved
investment opportunities, and thus to expand employment and output.”

2.1.2. Allowing for unconstrained firms. So far, firms have been assumed to
have no maximum size, due to the constant-returns technology (1). As a result, in
equilibrium firms are invariably finance-constrained (at least if labour supply is
increasing in the wage), because the equilibrium wage will be above the lower
bound w. However, if there is an efficient scale for firms beyond which further
investment 13 wasted, this is no longer the case. In our terms, suppose that each
firm ¢ (for i = 1, 2, ..., N) has an efficient capital stock K;, above which investment

yields no further increase in revenue:
Y; = O[min(K;, K;)]' L (17)

The rationale for this condition is that in addition to labour and capital, produc-
tion also requires another input that is in short supply: say, the entreprencur’s
‘attention span’, limiting the size of the plant he can manage.

Unlike the firms analysed so far, those whose technology is described by Equa-
tion (17) may be either unconstrained or constrained, depending on whether or not
the credit F available to them matches the amount K; — A required to achieve the
optimal capital stock. Since from (6) each firm can raise external funds
F = A¢p(w*)K, firm ¢ will be constrained if ig(w*) < (K; — A)/K;. If constrained,
it behaves as in the previous section: its demand for capital Kg and labour Lfi are
given by Equations (11) and (12). An unconstrained firm j# i, for which
Ap(w*) > (K; — A)/K;, will choose instead the profit-maximizing employment level:

? Notice that since cach firm is small relative to the economy, in computing this response the equilibrium wage w* is taken
as given. This would not apply if the increase in 6 were economy-wide rather than firm-specific, unless labour supply is infi-

nitely elastic: for if labour supply elasticity is finite, then an economy-wide increase in productivity also raises the wage w*,

which reduces the response of equilibrium employment compared to (16): %IL’*

1
A | (1-a) 1 ip(ae)]
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w

which is increasing in the productivity parameter 0 and decreasing in the wage w

like the employment L”; of constrained firms in (12), but — unlike Lgi — 1s insens-

itive to the entrepreneuf’s wealth 4 and to the degree of financial development A.
Which firms are constrained and which are not depends both on their efficient

scale and on the degree of financial development. For concreteness, suppose there

are two types of firm: those with high efficient capital Kz and those with low effi-

cient capital K7. The former’s greater financial needs make them more dependent

on external finance. Hence, the economy can be in one of three ‘regions’ depend-

ing on the degree of financial development:

Degree of financial development Financing regime
Region A: low 4 /W)(UJ*)<K’,’(—:A All firms are constrained
Region B: medium /4 2p(w*) € [&K—?,AZ—;A> Firms with high financial

dependence are constrained,
firms with low financial dependence
are unconstrained

Region C: low 4 Jp(w*) > K= All firms are unconstrained

As the degree of financial development /4 increases, the economy moves from
region A to region C,'” so that the number of unconstrained firms rises, and
employment and output become less sensitive to shocks to entrepreneurs’ cash posi-
tion. But an increase in productivity 0 affects employment and output in con-
strained as well as in unconstrained firms. Thus while the impact of cash flow
shocks tapers off as financial development advances, that of productivity shocks
does not. Moreover, once the economy moves into region C, further increases in 4
no longer affect output and employment, suggesting that at later stages of financial
development their effects should weaken.

2.1.3. Empirical predictions in the case of a single industry. To summa-
rize, in the single-industry model set out above, financial development should raise
employment and labour productivity, thus expanding output via both channels —
their relative importance depending on the elasticity of labour supply.'' The model

' This statement is less self-evident than it may seem, because an increase in / raises the equilibrium wage w* and thereby
reduces the profitability of investment ¢(w*). Thus, it has a direct positive effect and an indirect negative effect on Ag(w*), the
pledgeable funds generated by €1 of investment. But the direct effect can be shown to dominate:
Alip(w)]

dl
but that even when ¢ = 0 its value is positive.

=¢(w)|1 7((171)[1—/‘@(1‘/‘)]si?[l—(173)2¢(1u~)] > 0. This can be shown by noticing that this expression is increasing in &%,

' Although in the model these predictions refer to the levels of these variables, they can be extended to their respective
growth rates if total factor productivity is assumed to grow over time.
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also offers two further predictions: (i) the response of employment should be less
pronounced as financial development proceeds; (i) financial development should
mitigate the impact of cash shocks on output and employment but not necessarily
that of investment profitability shocks, which it could even amplify. When the
model is extended to heterogeneous industries, it also provides insights into the

extent of job reallocation, as shown in the next section.

2.2. Effects of financial development on the reallocation of labour

Suppose now that the economy consists of two industries, /7 and L, each with the
same number of identical firms with the Cobb—Douglas technology of Equation (1),
except that in industry H firms are more profitable than in industry L: 0y > 0;.
(The analysis can be easily extended to multiple industries.) We assume that labour
is perfectly mobile across industries and therefore commands a single wage (we
comment below on the effects of relaxing this assumption). The two industries have
different products, which may sell for different prices. To keep the notation simple,
we consider 0; (for : = H, L) as the total factor productivity of industry i multiplied
by the price of its product, as 17; and 17 denote the revenue of industry ¢’s repres-
entative firm. We take the prices of products /1 and L as given, on the hypothesis
that industries /7 and L compete in the labour market but not the product market.
Still it 1s worth bearing in mind that the greater profitability of industry /4 may
stem from better productivity, higher product price, or both.

Industry s demand for labour (for i = H, L) is similar to that obtained for L” in
the one-industry model of Section 2.1.1 (see Equations (12) and (8)):

0 ifw >,
91’ %1 A . _ =
L?z _ ) Le |0, (%)] WZ(TI’)} ifw = w, (19)
' 1
(%)m lfﬂgi(w) ifw € (M’ ZD)

o ;
where ¢;(w) = (1 — a)(ot/w)™#05* is the profitability of investment in industry i,
analogous to ¢(w) in Section 1.2.1. Expression (19) shows that industry ¢ hires no
labour (that is, it shuts down) if the wage goes above the threshold

—o l
@ =¢ (1) =a(l - )7 0; (20)
Conversely, when the wage approaches the lower bound it tends to absorb any

amount of labour:

1
o0

w, = ¢;' (1)) = a[2(1 — )] 76 (21)

1

Since both of these expressions are increasing in 0,, both thresholds are higher
for industry /1 than for industry L: @y >wy, implies that industry /A will be active at
wages at which industry L cannot operate, and wy > w;, that industry /I’s demand
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for labour will be put a floor w; under the economy-wide wage, so that industry L
cannot hope to pay its workers less. Naturally, there is the possibility that this ‘loor’
wage 1s higher than firms in industry L can afford to pay, that is, wy>wr. From
(20) and (21), this is seen to occur if

A0, >0, (22)

a condition that will surely hold for a large enough value of A: to see this, simply
notice that it will certainly hold if capital markets are perfect (4 = 1), since by
assumption 0y > 0;. So when financial markets are sufficiently developed, the
stronger industry will ‘choke off’ the weaker, outcompeting it via the labour
market. Intuitively, as A increases banks lend comparatively more to firms in the
stronger industry, enabling them to bid aggressively for workers and push the
wage up to the point where firms in the weaker industry are driven out of
business.

But the same logic applies even if financial markets are backward enough that
the wage is in the interval (w, w;) where both industries are active, that is, if 4 is
too low to meet condition (22). In this region, an increase in financial development
channels proportionately more resources to the stronger industry and may actually
compel the weaker one to contract, though not shutting it off altogether. Specifi-
cally, suppose that 4 is low enough that the equilibrium wage w* is below @y, so
that firms in industry L make positive profits and are on the decreasing stretch of
their labour demand curve. In this region, labour market equilibrium is obtained
by equating labour supply with the aggregate labour demand Lf o+ Lf ;, given by
the bottom line in (19): '

(w*> 1 —)quH(w*)—'—(w*) 1— ¢, (w") L (w") (23)

as illustrated in Figure 2.

Equation (23) shows that, as in the one-industry model, advancing the degree of
financial development from A to A" increases the demand for labour. Now it does
so both in industry L and in industry H, so that aggregate labour demand shifts as
in Figure 2. But financial development benefits the strong industry more than the
weak. Intuitively, with more abundant finance the stronger industry can more easily
outbid the weaker one in the labour market. This can be shown by using condition
(23) to compute the way in which equilibrium employment in industry ¢ (for
i = H, ) responds to a change in A:

dL; 4 ip;(w) [ o dw* l} 1 dw* 2

L= - Zl-—== 4
di LF 1= ig;(w") l—odlw]| 1—odiw (24)

so that the difference between the percentage response of employment in the two

industries is
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Figure 2. Labour market effects of financial market development: the two-
industry case
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This expression is positive, since both expressions in square brackets are positive:
the first, because A¢;(w")/[1 — Ad,;(w")] is increasing in ¢ w"*), which in turn is
increasing in 0;; the second because otherwise Expression (24) would be negative
for both industries, which would contradict the result that the increase in A raises
aggregate employment. Hence, an increase in financial development prompts
greater employment growth in the strong industry and can even cause a contrac-
tion in the weak industry (i.e. Expression (24) may be negative for i = L), if the
wage response captured by the negative terms is powerful enough. Recall that as 4
increases the equilibrium wage response eventually becomes so great that the weak
industry disappears (its employment falls to zero, which is shown to occur in
Figure 2 when / rises to the level 1”). But even if the increase in 4 reduces
employment in industry Z, it raises it more sharply in industry #, so that in equi-
librium total employment increases. Thus financial development leads to job re-
allocation across industries, not just to greater aggregate employment, labour
productivity and wages. These effects of financial development parallel those trig-
gered by trade liberalization in Melitz (2003) and Pica and Rodriguez Mora
(2011), where exposure to trade induces reallocation of resources towards the more
productive firms and forces the least productive ones to exit, through firms’ com-
petition for labour.

In addition to directly prompting job reallocation, financial development ampli-
fies the reallocation induced by changes in firms’ profitability caused by productiv-
ity and price shocks. Suppose, for instance, that the profitability parameter 0; rises
in a single firm within either industry. The proportional response of employment is
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given by Expression (16), except that in the denominator the term @ w*) will be
indexed by #'?
ar; 0; 1 1

d0; L: 1 — o1 — idp,(w") (26)

Since @gw*) > @ (w"), Equation (26) shows not only that the employment
response to a firm-specific increase in profitability is greater in industry / than in
industry Z, but that this differential response is increasing in A: financial develop-
ment widens the difference between firms’ responses to profitability shocks in the

two industries, and in this way as well amplifies job reallocation.

2.2.1. Allowing for unconstrained firms in the two-industry model. The
conclusion that financial development triggers cross-industry job reallocation or
amplifies that induced by profitability shocks does not carry over to cash-flow
shocks. In this instance, indeed, financial development has precisely the opposite
effect, exerting a stabilizing influence.'” This can be seen by again extending the
model to allow for financially unconstrained firms as in Section 2.1.2, that is, posit-
ing that there is an efficient size for firms. In the present two-industry setting, even
if firms have the same efficient size K, their financing regime can differ because of
their different profitability: as 4 increases, firms in the strong industry move into
the unconstrained regime before those in the weak industry. As in Section 2.1.2, we
can distinguish three regimes, although the boundaries between the corresponding

regions arc now different:

Degree of financial development Financing regime
Region A ] }L<%W All firms are constrained
Region B VRS [% o (lwx> ,%W) Industry L firms are
constrained, industry / are
B unconstrained
Region C A> 1‘%‘ 7 (lw,() All firms are unconstrained

Since only constrained firms respond to cash shocks, in region A all firms
respond, in region B only firms in industry Z, and in region G none. Hence, cross-
industry reallocation induced by cash-flow shock drops to zero as A crosses from B
into C. While this is an extreme example, it serves to demonstrate that the effect of

%" As in Section 2.1.1, in computing this response the equilibrium wage w* is taken as given, because each firm is small rela-
tive to the economy.

¥ A similar result arises in the search-theoretic general equilibrium model by Wasmer and Weil (2004), who show that credit

frictions amplify the volatility of employment through a financial accelerator mechanism.
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financial development on employment reallocation is not necessarily increasing,
since by reducing the fraction of finance-constrained firms it eventually isolates
them from cash-flow shocks.

Throughout this section, labour has been assumed to be homogeneous and per-
fectly mobile between sectors, and therefore able to reallocate itself in the event of
a financial liberalization or other economic shock; by the same token, a single wage
clears the labour market. If, instead, workers cannot move freely between sectors —
say because employability requires industry-specific and irreversible investments in
human capital — then wage differentials between industries can emerge in equilib-
rium and may widen in response to a shock. The same might occur if job protec-
tion measures introduced frictions in the reallocation of workers across firms.
Maintaining the logic followed so far, in this modified framework one should expect
that with a more highly developed financial system shocks to expected profitability
will be associated with a greater increase in inter-industry wage dispersion. In prac-
tice, the most realistic scenario may be an intermediate one, in which labour is
neither completely mobile nor completely immobile: some (especially younger)
workers may be able to retrain and switch industries in response to shifts in demand,

so that shocks may result in both job reallocation and greater wage differentials.

2.2.2. Empirical predictions in a two-industry model. Thus, extending the

model to two industries generates new predictions about the effects of financial
development on the comparative performance of the two industries: (1) Financial
development produces a reallocation of employment and output to the more profit-
able industry and away from the weaker one, eventually ‘shutting down’ the latter
altogether. (i) By the same token, it amplifies the differential response of employ-
ment to shocks to profitability (if labour supply is perfectly elastic). And (iii) it miti-
gates the cross-industry reallocation due to cash-flow shocks by insulating
production and hiring decisions from firms’ cash position.

2.3. Does financial development benefit workers?

The primary purpose of the simple model presented so far is to generate positive
predictions concerning the effects of financial development on labour market out-
comes, not to inquire into its normative implications. Deriving implications for
workers” welfare may appear arduous, considering that we have not specified the
utility function underlying workers’ labour supply decision. But since financial
development is predicted to raise the equilibrium level of wages and/or employ-
ment, it should also increase workers” welfare, according to revealed preference.

In our setting, even the effect of financial development on labour reallocation
across industries cannot be argued to hurt workers. As highlighted in Section 2.2, a
more developed financial system amplifies employment reallocation from less to

more profitably industries. But in our setting of complete labour mobility, this
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reallocation is beneficial for workers: they move across industries in response to the
higher wages that more profitable industries can offer them, and insofar as financial
development heightens such competition for their labour services, they should be
better off. Even if workers had to pay a cost to retrain or relocate themselves when
moving across industries, they would move only if the increase in wage were to
exceed this frictional cost, and therefore labour reallocation per se would occur only
if it were to yield a net benefit to employees.

Indeed, for financial development to hurt workers via an increase in labour
income risk, the model of Section 2.2 should be amended precisely by assuming
that not all workers are free to move across industries. For example, take the
extreme case where all workers acquire industry-specific skills that cannot be rede-
ployed elsewhere, and they make this investment before learning the profitability of
the two industries. Then, once the profitability of the two industries becomes
known, firms in each industry will compete for employees in its own pool of work-
ers, and in equilibrium the strong industry will offer higher wages than the weak
industry. Hence, from an ex-ante perspective, workers face the risk of training for
what turns out to be the less profitable industry, and earning a correspondingly
lower salary. Equipped with the previous analysis above, we know that financial
development reinforces the demand for labour in both industries, and therefore
tends to raise equilibrium wages (and employment, if labour supply is wage-elastic)
in both of them. However, it will tend to benefit more the stronger industry, and
therefore raise the income of its employees by more. Hence, from the standpoint of
a worker at the training stage, financial development will raise both expected
labour income and its variance. Thus, if workers are sufficiently risk averse, financial
development may reduce their expected utility: the implied increase in their labour
income risk could outweigh the benefit from a larger expected income.'*

This argument illustrates that there may be situations in which financial develop-
ment imposes some costs on workers. The question remains as to whether and
when these costs more than offset the benefits of higher employment and/or wages,
so that society may want to ‘throw sand in the wheels of capitalism’, as in Bersem
et al. (2010). The answer also depends on whether one can devise systems by which
the gains of the ‘winners’ can be partly redistributed to the ‘losers’, rather than
simply forgoing the efficiency gains of financial development.

In any case, this entire discussion relies on a rather optimistic view of financial
markets and intermediaries, since they are assumed never to fail in allocating funds
efficiently. The effective risk of such failure, as in banking crises, underscores that
financial development may impose other costs on workers or for that matter on
broader social strata. To this question we now turn.

" Incidentally, if some workers are mobile across industries this increase in labour income risk should be mitigated: labour
mobility will tend to reduce the divergence between industry wages in response to differences in profitability, and thus reduce
human capital risk.
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2.4. Banking crises and the dark side of financial development

As we noted in the introduction, the 2007-2009 financial crisis constitutes a sharp
reminder that financial markets do sometimes create and amplify rather than
merely reallocate risk. And the consequences may be borne by employees no less
than investors or taxpayers. For instance, given financial bubbles, indicators taken
as gauges of ‘financial development’ (a broader stock market, more abundant credit)
may actually be pathological (overvalued shares, reckless and predatory lending)
and foreshadow crisis, hence a drop in output and employment. So employment
risk may reflect not only efficient reallocation to ‘winning’ industries and firms, but
also the operation of dysfunctional financial markets.

The tendency to create asset price bubbles is one reason why developed financial
markets may harbour such dangers. Another is that in such markets innovation is
more frequent and pervasive, and the speed with which new, complex instruments
are introduced can outstrip investors’ ability to understand and price them. A third
is that when financial markets and intermediaries are highly developed, people tend
to count on them to hedge liquidity risk and so are more severely damaged when
markets and intermediaries are crippled and fail to deliver the promised liquidity.

We now show how this line of reasoning can be captured in our two-industry
model. To do so, we add a stage to the time line, between the creation of the firm
and the start of production, when the firm is hit by an idiosyncratic liquidity shock
with probability p. That is, once the firm has already ordered capital equipment
and hired employees, it may suffer a ‘cost overrun’ of size ¢k, that is, proportional
to its capital stock (¢ is a positive constant). If the firm cannot meet this extra cost,
production cannot proceed and revenue is zero. Imagine, say, that an essential and
very expensive piece of machinery turns out to be defective and must be replaced.
Further assume that this cost is unobservable to outside investors, who cannot verify
the truthfulness of the firm’s claim that a defective piece of equipment neceds
replacement.

Investors’ inability to verify the occurrence of the liquidity shock creates addi-
tional moral hazard over and above that engendered by the entrepreneur’s ability
to divert revenue to his pockets. Consider a finance-constrained entrepreneur who
used his entire debt capacity: ex post, he will always want to claim that there has
been a liquidity shock, so that the bank will have to grant an additional loan ¢
that the firm cannot repay; otherwise, the bank would lose its entire investment.
Anticipating this holdup problem, at the financing stage the bank will require the
firm to keep liquidity ¢A” on hand, or else retain enough unused debt capacity to
borrow ¢k and face the liquidity shock, without subsequently defaulting on this
additional loan.

However, the bank has no such concern if it contracts with an unconstrained
firm. If, as assumed in Section 2.2.1, firms feature a common efficient scale K and
capital markets are sufficiently developed, some firms may be able to borrow more
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than needed to reach this efficient scale. If these firms have enough slack to cover
the additional loan ¢k, banks will be ready to provide the extra funds, while firms
have no incentive to apply for it unless they actually do face a liquidity shock. As
banks can expect to be called upon to provide the extra loan ¢k with probability p,
by the law of large numbers they will need to set aside liquidity pcK” per uncon-
strained firm. "

Consider first a situation with an intermediate degree of financial development,
with industry-#7 firms unconstrained and industry-L firms constrained. For the
latter, the financing constraint is now K = A+ A¢(w)K — ¢K, so that their capital

stock and employment level are

0 ifw > ZEL,
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where the wage’s upper bound is w;, = qﬁzl(l + pe) (since the cost of capital now
includes the expected cost overrun p¢) and the lower bound 1s @ =
¢, (14 ¢)/2), due to the new form of the rationing constraint. Comparing
Expression (27) with (19), we see that owing to the non-verifiable nature of their
liquidity risk, constrained firms must invest less and hire less, as they must hoard
liquidity ¢ (or else retain an amount ¢ of spare debt capacity) per euro invested.
The need to hoard liquidity also expands the region where firms are rationed:
now industry-Z firms are constrained for a larger range of values of A than in the
analysis at the end of Section 2.2, as the condition for being in region C is now

)>157A 1 n ¢
T K du(w) ¢p(w)

By contrast, each of the unconstrained firms hires the efficient amount of labour

sz 5 (given by (18), upon setting i = H and K; = K) and sets no liquidity aside,
since it can count on banks in case of need. Therefore, in the event of a shock the
constrained firms draw on their liquidity hoard ¢k, while the unconstrained apply
to banks for liquidity ¢K.

A different situation would prevail if financial markets were so primitive as to
make all firms finance-constrained, that is, if A <(1+ ¢)/¢y(w). Then industry-H
firms too would have to hoard liquidity, invest less and hire less. That is, a further

!> Strictly speaking, in our setting unconstrained firms can do just as well by taking an extra loan ¢k anyway and repaying it
at the final stage, since the interest rate is zero. But if firms pay an interest rate » between the financing stage and the poten-
tial liquidity-shock stage, they will prefer to borrow the amount ¢&” only when actually hit by the shock: competitive banks will
charge the opportunity cost 7pck to provide unconstrained firms with a credit line of size ¢k, while if firms were to borrow ¢k’
they would pay an interest charge rck. So by taking a credit line on which to draw in the case of a liquidity shock, firms save
(1 = pyreR: by pooling many idiosyncratic liquidity risks, banks’ credit lines offer valuable insurance against liquidity shocks.
The reasoning in the text applies to the limiting case where the interest rate 7 tends to zero.
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benefit of financial development is the reduction in wasteful liquidity hoarding,
which induces more investment, employment and output.

On the other hand, financial development also heightens firms’ reliance (in our
example, in industry /) on the financial system to provide liquidity. In normal
times this is efficient. However, if with a very small probability banks happen to be
unable to provide all the liquidity pcK per firm that they have pledged, the uncon-
strained firms that patronize them will be unable to cope with the shock and under
our assumptions will go bankrupt. For instance, if banks can provide a fraction f§ of
the pledged liquidity, they can only rescue that fraction of the unconstrained firms,
so that the remaining 1 — f unconstrained firms will fail and dismiss their entire
workforce. '

Paradoxically, such a crisis will be more damaging to output and employment in
countries with highly developed financial markets than poorly developed ones (in
terms of our model, countries with lower A, hence more financially constrained
firms). Moreover, the crisis will hit stronger rather than weaker firms, as the latter,
anticipating that they cannot count on banks, will have set aside enough liquidity.

Does this ‘dark side’ of financial development imply that society may not wish to
maximize it, and thus choose the maximum investor protection? This brings us back
to the question of efficiency discussed in Section 2.3. The answer depends on the fre-
quency of crisis episodes. If they are frequent, it may well be positive, but if they
occur very rarely, it may be ex-ante efficient to bear these rare output and employ-
ment losses in exchange for the implicit year-in, year-out output and employment
gains in normal times. This, in fact, was the view of the nineteenth-century business-
cycle theorist Clément Juglar: “The wealth of nations can be measured by the
violence of the crises which they experience ...; one should not be frightened by
them, considering that their duration is rather short’ (Juglar, 1891, p. 648)."” But
going deeper into normative analysis i3 beyond the scope of this paper. The exten-
sion basically serves to show that our model can help illuminate the way in which
financial development may exacerbate the disruptions caused by banking crises.

EVIDENCE ON FINANCE, EMPLOYMENT AND WAGE GROWTH

This section takes the most basic predictions of the model developed in Section 2

to the data: that finance should have a positive effect on employment and wages

' Since the probability of such a banking crisis is assumed to be very small, it will not pay for unconstrained firms to self-
insure against its occurrence by hoarding liquidity.

7 Juglar (1891) goes on to argue that crises are thus a price well worth paying for long-run growth: ‘However great the
disaster, one cannot conclude that it destroys all the benefits of the prosperous years. Crises can occur and renew themselves
without ruining countries, as it is sometimes argued; certainly they stop activity and cause business losses, but the growth of
wealth still follows its course; which explains how, despite their periodicity, a country exposed to crises may not only not
become poorer, but enrich itself much more rapidly than sheltered countries, that is, countries that live in state of business
stagnation that, while preserving them from shocks, actually deprive them of all hope of large gains. Avoiding some chance
of loss enormously reduces the chances of gain’ (pp. 648-9, authors’ translation).
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and that this effect should be stronger in countries with low initial financial devel-
opment. In the model, finance should affect output, employment and wages only
in industries where firms are financially constrained, having a small volume of
investable resources relative to their efficient scale. In empirical work, such indus-
tries are often referred to as ‘financially dependent’. Indeed, as we shall see, our
empirical strategy relies precisely on the differing responses of industries to finan-
cial development according to their degree of financial dependence — an
approach first proposed by Rajan and Zingales (1998) and used in many sub-
sequent studies.

Before presenting our methodology, data and results, let us place them within
the vast empirical literature on finance and growth. It is well known that measures
of the size of financial markets are correlated with output growth, but this mere
correlation obviously does not establish that ‘finance causes growth’. To test for this
causal link, researchers have used econometric techniques and identification strat-
egies to control for possible feedback of growth on financial development. The
studies to disentangle the causality issue have used three types of data: country or
state-level, industry-level and firm-level.

Using country-level data, King and Levine (1993a, 1993b) relate economic
growth rates to measures of lagged financial development in 80 countries. Their
main finding is that all the indicators of economic performance are positively asso-
ciated with the predetermined component of financial development, defined as the
size of the financial sector at the beginning of the sample period. However, the use
of predetermined variables to measure financial development only partly overcomes
endogeneity problems. An omitted common variable could still drive both long-run
growth and the initial level of financial development, generating a spurious correla-
tion. To resolve this problem, researchers have sought instruments that are unques-
tionably exogenous. Some scholars have selected the type of legal system, which La
Porta et al. (1998) show to be correlated with the size of a country’s financial mar-
ket. This variable can be considered exogenous because legal systems were created
centuries ago and spread mainly through occupation and colonialism. Beck et al.
(2000a) accordingly use legal origin as the instrument for financial development,
and again find that the size of the financial sector has a positive and robust correla-
tion with the rate of growth of per capita GDP and of total factor productivity — a
result later corroborated and extended by other studies including Beck et al. (2000b)
and Demirgitig-Kunt and Levine (2001).

Other works have exploited state-level data for the US, exploiting changes in
financial market regulation to inquire into causality. For instance, Jayaratne and
Strahan (1996) provide evidence that the relaxation of geographical restrictions on
bank expansion has been associated with faster local economic growth (although
Huang, 2008 questions the economic significance of their results). Dehejia and
Lleras-Muney (2007) document the same relationship with earlier data, showing

that changes in state-level banking regulation between 1900 and 1940 were also
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associated with higher growth after controlling for factors that could confound a
causal interpretation of the correlation.

Another strand of inquiry relies on industry-level data to address causality, on
the hypothesis that, as in our model, financial market development should be more
beneficial to the industries that are more dependent on external finance. Rajan and
Zingales (1998) construct their test by first identifying each industry’s need for
external finance from US data (and defining the US financial system as highly
developed by assumption) and then interact this industry-level ‘external depend-
ence’ variable with a country-level measure of financial development. They then
include this interacted variable in a regression for industry-level growth, where its
coefficient should capture the severity of constraints on growth due to degree of
financial development, using fixed effects to control for other country and sector
characteristics. Applying this approach to industry-level data for a large sample of
countries in the 1980s, they find that measures of financial development do indeed
affect economic growth disproportionately in externally dependent industries.
Recently, using the same approach, Michelacci and Schivardi (2011) analyse the
real effects of another aspect of financial development, namely access to risk diversi-
fication opportunities, and find that OECD countries with low levels of diversifica-
tion opportunities (as measured by the prevalence of family firms or the scarcity
of widely held companies) feature lower productivity, investment, and business
creation in sectors characterized by high idiosyncratic risk.

Further evidence on the nexus between finance and growth can be drawn from
firm-level data. Guiso et al. (2004b) find that in Italy local financial development, as
measured by self-reported information on houscholds’ access to credit, increases an
individual’s probability of starting a business, the ratio of new firms to the popula-
tion, the growth rate of firms over and above internally financed growth, and per
capita GDP. They control for the potential endogeneity of financial development
by instrumenting their indicator with bank branch density as determined by regula-
tion in 1936. Guiso et al. (2004a) apply the Rajan—Zingales approach to micro-
economic data for companies in the EU and in Central and Eastern Europe,
producing firm-level estimates consistent with those of studies based on industry-
level data and finding that financial development fosters the growth of smaller firms
in particular. Firm-level data have also been used to detect the impact of financial
development on market entry for small businesses. Aghion et al. (2007), applying
the Rajan—Zingales approach to harmonized firm-level data in 16 industrial and
emerging economies, find that financial development encourages entry by small
firms in the sectors that are most dependent on external finance. And Klapper et al.
(2006) show that in Europe financial development favours entry in the sectors that
are relatively dependent on external finance.

Surprisingly, however, the empirical research on the effect of financial develop-
ment on labour markets is still fairly limited. The evidence so far available suggests

that financial development tends to raise employment and wages, as predicted by
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our model. Bertrand et al. (2007) find that the French banking reforms of 1985 were
associated with faster employment growth in the more bank-dependent sectors.
Benmelech et al. (2011) show that the response of employment to firms’ financial
health parallels that of investment to cash flows, based on three ‘quasi-natural
experiments’ in the United States. Beck e al. (2010) find that bank deregulation
tightened the distribution of income in the United States by boosting firms” demand
for low-skilled workers and thereby raising their wages rates and working hours.
Guiso et al. (2011) provide evidence, based on Italian data, that financial develop-
ment also affects the time profile of wages: firms operating in less financially devel-
oped areas offer lower entry wages but faster wage growth than other firms,
cffectively borrowing from their employees to overcome their credit constraints.

3.1. Empirical specification and data

Our basic specification builds on the idea that the impact of financial development
on growth should be heterogeneous across industries, depending on their technolo-
gical need for external finance. Because dependence on external finance is an
unobservable variable, we follow Rajan and Zingales (1998) and gauge it by the
reliance on external finance of US listed companies in the Compustat database. We
take as dependent variables not only the average annual growth rate of real value
added (as in Rajan and Zingales), but also those of employment, real wages and
labour productivity between 1970 and 2003, by sector and country. Denoting the
dependent variable by 71 our baseline specification is:

Yie = 0(FD, X ED;) + W/SHARE;CWO + W+ H g (28)

where the subscripts ¢ and ;j index countries and sectors, respectively, FD, is a
country index of financial development as measured by the ratio of total
credit and/or stock market capitalization to GDP, and ED; is industry ;s
external finance requirement. The variable SHARE}C970 denotes the industry’s
share of 1; in the manufacturing sector in 1970. Fixed sector and country
effects are denoted by p; and u, respectively, and ¢ is the residual. Fixed
effects are included in order to rule out the possible spurious correlation
between finance and real variables due to unobserved heterogeneity in country
or industry characteristics.

The essential coefficient in Equation (28) is d, which captures the effect of finan-
cial development on the dependent variable. The estimate of this coefficient can be
interpreted as the differential response to financial development in ¥; by industries
with different external finance requirements. If the dependent variable in Equation
(28) is employment growth, a positive and significant estimate of ¢ is consistent with
the thesis that financial development facilitates hiring in sectors that are highly
dependent on external finance. Since the model predicts that this effect will be
stronger in countries with less developed financial markets (coinciding broadly with
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less developed countries), we estimate Equation (18) separately for OECD and non-
OLECD members. And since this facilitating effect may be partly offset by national
regulations hindering hiring and firing, we also estimate it separately for countries
with ‘strong’ and ‘weak’ employment protection.

For reasons of data availability, the sample for the estimation covers three dec-
ades but not the years of the financial crisis of 2007-2009. We use the UNIDO
INDSTAT3 2006 database, which contains annual data for three-digit industries
(28 sectors, listed in Appendix A.2, available online) on value added, employment
and wage bill for the period 1970-2003."" Since indicators of financial development
and other institutional variables are not available in many countries, we use at most
63 of the countries in the database (listed in the Web Appendix A.1). The United
States 1s excluded from the analysis because it is our benchmark country. Addi-
tional observations are lost due to missing data on output, value added, or other
variables used in the regressions, which somewhat reduces the final sample. The
measures of employment protection legislation are drawn from the FRDB Database

of Structural Reforms: Employment Protection Legislation, available at www.frdb.org.

3.2. Results

Table 1 presents the estimates of Equation (28) using as dependent variables the
growth rate of value added, as in Rajan and Zingales (1998), and the growth rates
of employment, real wages and labour productivity. For comparability with the
existing literature, we proxy financial development by two measures of financial
activity: the ratio of stock market capitalization to GDP (1980-95 average) and the
ratio of private credit to GDP (1980-95 average). Using the average of these indica-
tors over the first 15 years of our sample period should allay the concern that our
measures may reflect not financial ‘development’ but overlending or stock market
bubbles. Anyway, later we also provide separate estimates for ‘normal’ and ‘crisis’
periods.

The estimates of 0 for the full sample reported in Panel A of Table 1 show that
with a higher degree of financial development both value added (Columns | and 2)
and employment (Columns 3 and 4) tend to grow faster in the sectors that are
highly dependent on external finance, while there is no significant correlation with
the growth of real wages (Columns 5 and 6) or labour productivity (Columns 7 and
8). In light of our model, this evidence suggests that financial development allows
firms to expand output by raising their use of both labour and capital, rather than
shifting to more capital-intensive technologies and thereby prompting an increase
in labour productivity and wages.

' We chose the 2006 release because the subsequent releases have more missing observations, particularly for developing
countries.
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To get a sense of the magnitude of the effects, we can compute the percentage
differential in the real growth rates between industries at the 75th and at the 25th
percentile in terms of external dependence (textiles versus non-metal products),
when they are located in countries at the 75th and the 25th percentile in terms of
financial development (Ireland vs Panama in Column 1, Spain vs El Salvador in
Column 2). The differential ranges between 0.16% and 0.52% for value added and
between 0.23% and 0.83% for employment.

Panel B of Table 1 reports results for the subsample of OECD countries. Here
financial development appears to have no significant impact on the growth of value
added, employment or wages: the coefficient of the interaction between external
dependence and measures of financial development is small and not significantly
different from zero.'” In contrast, Panel C indicates that financial development does
spur the growth both of value added and of employment in the subsample of non-
OECD countries, again with no effect on wage growth.”” This suggests that, as the
model predicts, the results discussed above are driven by the non-OECD countries,
since that is where firms are more likely to be finance-constrained. This result is
consistent with Aghion et al. (2005), who plot the average growth rate of GDP per
capita against the average degree of financial development in a cross-section of 71
countries over 1960-95, and notice that the positive correlation between financial
development and growth vanishes for countries whose degree of financial develop-
ment is higher than that of Greece.?'

Table 2 reports results of the estimation of Equation (28) separately for countries
with strong and weak employment protection. If strong job protection reduces
labour mobility and prevents firms from seizing profitable investment opportunities,
one should expect financial development to foster growth more in weak-protection
than in strong-protection countries. Panel A in Table 2 suggests that this is hardly
the case in our sample: the results on employment and wage growth are mixed,
changing with the financial development proxy chosen.

To address the concern that financial development may be endogenous even
after controlling, via country and sector effects, for spurious correlation due to

' The OLS results in Table 1 from regressions on the OECD subsample suggest that labour productivity grows more slowly
in sectors that are highly dependent on external finance when the degree of financial development is higher. But this finding
is not robust to the IV specification (see Table A4 in the Web Appendix), and accordingly we conclude that financial devel-
opment does not affect labour productivity growth.

20 Similar results are obtained by re-estimating these regressions on the original data set used by Rajan and Zingales (1998),
available at http://faculty.chicagobooth.edu/luigi.zingales/research/topics/fin.dev.html. In those data too the correlation
between financial development and growth obtains only for non-OECD countries.

21 To capture the predicted non-linearity of the effect of financial development on growth, we have also estimated a specifi-
cation in which this explanatory variable is entered in logarithmic form: the results are virtually identical to those shown in
Table 1, with only value added and employment growth being affected by financial development and the effects being driven
by non-OECD countries. For the same reason, we have estimated another specification where financial development enters
both in level and in squared form: consistently with the predicted non-linearity of its effects, the coefficient of the linear term
is positive and that of the quadratic term is negative, and both are significantly different from zero if financial development is
measured by private credit/GDP. However, neither one is significantly different from zero if it is measured by stock market
capitalization/ GDP.
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unobserved heterogeneity, Table A4 in the Web Appendix also reports instrumental
variable (IV) estimates. Like Rajan and Zingales (1998), we instrument financial
development with legal origin dummies and the property rights index. The instru-
ments enter almost always with statistically significant coefficients in the first-stage
regressions and the F-test of excluded instruments always confirms their joint rele-
vance. The IV estimates show that our results are substantially unaffected.

Since our data cover more than 30 years, we explore whether the results are
stable over time by splitting the period into three decades, so as to take into
account that some national financial systems have changed quite substantially in
the interim. The results are reported in Tables A5, A6 and A7 in the Web Ap-
pendix: financial deepening is associated with value added and employment growth
in the 1970s and the 1980s but not in the 1990s, consistent with the thesis that
financial development matters more at its early stages.

Finally, we can relate our findings to the debate on which financial structures are
more conducive to growth: so far we have two distinct measures: stock market cap-
italization to capture the development of security markets and domestic private
credit to capture that of banks. To link up with the debate on financial structure,
we run an additional specification including both variables, so as to appraise which
is more strongly associated with employment growth. The results in Table A8 of
the Web Appendix show that the driver of employment growth is private credit,
whose estimated coefficient remains positive and significant, while stock market cap-
italization becomes insignificant. This suggests that a strong banking sector is more
important for growth than the stock market. Since in financially integrated eco-
nomies firms may gain access to finance not only domestically but also from
abroad, we also add a measure of financial openness (i.e. (total foreign assets + total
foreign liabilities)/ GDP) to our explanatory variables; in this case, private credit is
still positive and significant, but financial openness is now significantly associated
with employment growth.”?

EVIDENCE ON FINANCE AND LABOUR REALLOCATION

The version of the model with heterogeneous firms developed in Section 2.2 pre-
dicts that well-functioning financial markets affect the rate of job reallocation in
ways that depend on the nature of any shocks to the economy. Financial develop-

ment may increase job reallocation by facilitating the transfer of resources from

2 We also experiment with alternative measures of financial development and financial dependence. First, we re-estimate
Equation (28) using the stock market turnover rate (i.e., trading volume/market capitalization) as a proxy of financial develop-
ment, instead of the stock market capitalization/GDP ratio, and find that with this variable the estimate of ¢ is still positive,
but no longer significant. Second, we consider the measure of an industry’s liquidity needs developed by Raddatz (2006), i.e.
the ratio of inventories to annual sales in 1980-89, as an alternative measure of financial dependence, which should capture
an industry’s need for working capital. As in Kroszner et al. (2007), the coefficient of the interaction between the Raddatz
measure of liquidity and our measures of financial development is not statistically significant.
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low-growth to high-growth sectors, but on the other hand it allows more firms to
weather cash flow shocks, thereby helping to stabilize employment. Again, we first
review the empirical results of previous studies and then present our own methodo-
logy and data (Section 4.1) and results (Section 4.2).

The studies to date have used only firm-level data referring to specific countries,
not cross-country, industry-level data, to determine whether the size and breadth of
financial markets fosters the reallocation of employment or output between indus-
tries. Nickell and Nicolitsas (1999) show that for British firms financing constraints
(assumed to be inversely related to a flow measure of leverage) deter hiring.
Bertrand et al. (2007) show that the French banking reforms of 1985 were associ-
ated with greater corporate restructuring and job reallocation in the more bank-
dependent sectors. After deregulation, banks were less inclined to bail out poorly
performing borrowers, while firms in the more bank-dependent sectors became
more likely to restructure, inducing more inter-industry employment reallocation.

Other studies have analysed the employment impact of corporate restructuring
carried out by private equity firms, but the findings differ considerably from country
to country. Davis et al. (2008), in a study of 5,000 private equity interventions in US
firms between 1980 and 2005, find that employment shrinks 7% more in private
equity targets than in a control sample, but that in the two subsequent years these
firms have 6% greater greenfield job creation than the control firms, and more
acquisition and divesture activity as well. They conclude that private equity firms act
as ‘catalyst for creative destruction’. Arness and Wright (2007) and Cressy, Munari
and Malipiero (2007) find that in the UK private equity interventions are associated
with short-term employment declines but an increase after 5 years. Instead, Boucly
et al. (2009) document that in France companies restructured by private equity firms
have 14% greater employment and wages than the control group.

These studies suggest that financial development — whether in the form of more
intensive bank monitoring or of private equity intervention — leads to more re-
allocation of employment. However, there is also some evidence that financial
development lowers the sensitivity of employment to shocks. Sharpe (1994) shows
that employment in more highly leveraged US firms responds more to fluctuations
in aggregate output, and Caggese and Cufat (2008) document that finance-
constrained Italian SMEs have more volatile employment and more temporary
workers. This contrast in results may reflect the fact that, as in the model of Section
2.2, the sign of the effect of financial development on labour reallocation may
depend on whether shocks are to profit opportunities or to cash flow.

4.1. Empirical specification and data

We test the relationship between degree of development of financial markets and
rate of job reallocation using the UNIDO industry data. We regress a measure of
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inter-industry reallocation on measures of financial development, according to the

following specification:
Sd(de) = 0FDy + Mo+ py Ejet (29)

where the dependent variable sd(1},) is the cross-sectoral standard deviation of 17,
(industry J's value added, employment or wage growth) in country ¢ and year ¢, FD,,
is a time-variant country index of financial development (measured alternatively by
the ratio of total credit to GDP, stock market capitalization to GDP or total stock
market trading to GDP), pu, are country fixed effects, y, are calendar-year effects,
and ¢, is the residual. The inclusion of country fixed effects implies that identifica-
tion comes from the time variation of the indices of financial development, while
calendar-year effects control for the possible time-series correlation between finan-
cial development and the intensity of inter-industry reallocation of employment or
output, as reflected for instance in fluctuations in credit or in stock market valua-
tions. Since the extent of reallocation may also be affected by national regulations
on hiring and firing, we also estimate Equation (29) separately for countries with
strong and weak employment protection.

Recalling that the model predicts that financial development will increase the
inter-industry dispersion of employment in response to shocks to profit opportunities
but not necessarily to cash flow, we construct a measure of the dispersion of profit
opportunities by computing the cross-sectional standard deviation of stock returns
for each country and year, sdDRI,). We draw sectoral stock returns from Data-
stream, matching them as closely as possible with our UNIDO industries.”® To
minimize the endogeneity problems arising from the possibility that the reaction of
the stock market may be affected by the country’s level of financial development,
we use the return indices at continent level. For example, for Italy we use the
changes in the return index at the European level.

We then estimate the following specification, where financial development is also
interacted with this measure of dispersion of profit opportunities:

Sd(Y}'Ct> = 5FDL¢ + ’VSd(DR[][t) X PDCI‘ + ,Llc + ,ut + Sjct (30)

Based on the predictions of the two-sector model in Section 2.2, we expect the
coeflicient y to be positive, since financial development should increase employment
reallocation in response to profit shocks. Insofar as the interaction with sd(DRI;)
captures the effect of the changing variability in shocks to firm profitability, adding
it to the set of explanatory variables should reduce the estimated value of the coefhi-
cient d, which should then mainly capture the effect of cash flow shocks on job
reallocation. Thus Specification (30) permits a tighter test of the predictions of the
model than Specification (29).

% The index of returns in Datastream is the theoretical growth in value of a notional stock holding, inclusive of gross divi-
dends.
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4.2. Results

Table 3 reports the estimates of Specification (29) in Panel A and Specification (20)
in Panel B. For robustness, we also use the value of stock market trading scaled by
GDP as an additional measure of financial development. Panel A indicates that
financial development is associated with significant reductions in the inter-industry
dispersion of value added growth (Columns 1, 2 and 3) and of employment (Col-
umns 4, 5 and 6). There is also evidence that it is associated with a reduction in
the inter-industry dispersion in wage growth (Columns 7, 8 and 9). Recall that the
model provides no guidance on this issue, as it assumes perfect labour mobility,
hence no wage differentials. However, insofar as financial development affects the
dispersion of employment growth, in the presence of frictions to inter-industry
mobility its effect may extend to wage dispersion as well.

So Panel A of Table 3 suggests that financial development, rather than height-
ening employment risk, exerts a stabilizing influence on inter-industry output and
job reallocation, as well as on wage growth dispersion. However, the estimates
shown in Panel B paint a subtler and more intriguing picture. Precisely as the
model predicts, the coefficient y of the interaction sdDRI,) X FD,, is positive in
all specifications, and in most cases significantly different from zero, while the
estimates of 0 stay negative. The threshold of profit volatility above which the
relationship between financial development and labour market volatility switches
sign 1s 0.29, which is between the 95th and 99th percentile of the volatility’s dis-
tribution. This means that only in case of very severe profitability shocks does
financial development increase the volatility of employment.

Therefore, the estimates are consistent with the model’s predictions that financial
development should amplify the dispersion of output and employment changes
when these reflect high cross-industry dispersion in stock returns, and therefore in
profit opportunities, but reduce the dispersion of those changes when the cross-
industry dispersion in stock returns is low, that is, when cash-flow shocks prevail.

Finally, Table 4 reports results from the estimation of Equation (29) separately
for countries with strong and weak employment protection legislation. In principle,
one would expect such legislation to hinder job reallocation and thus attenuate the
impact of financial development on job reallocation. But the empirical results
lend no support to this argument: in this case too, the coefficients of the financial
development proxies tend to be fairly similar for countries above and below the
median of the country-year distribution of employment protection.

5. EVIDENCE ON FINANCE, EMPLOYMENT AND WAGES IN BANKING CRISES

This section considers the possibility of a ‘dark side’ to financial development — the
thesis that although it may foster growth in normal times, a developed financial
market exacerbates the repercussions of financial crises on value added,
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employment and wages. The argument — illustrated by the model in Section 2.3 —
is that in an economy with sophisticated financial markets firms rely more heavily
on external finance and so are more severely hurt when a crisis cripples financial
intermediaries than in an economy where firms ordinarily rely mainly on own
resources for investment and growth.

Some studies have investigated whether financial development strengthens the
resilience of the economy to shocks (say, by enabling firms to withstand temporary
cash-flow shocks), and whether this effect differs between normal and crisis periods
when the financial sector is itself crippled and so unable to provide liquidity to the
real economy. Braun and Larrain (2005) find that the more financially dependent
industries are hit harder in recessions but that this effect is less severe in countries
with high accounting standards and in industries with more tangible assets, which
suggests that financial development does improve the resilience of firms. In a bank-
ing crisis, however, this no longer applies. Using the Rajan—Zingales approach,
Kroszner et al. (2007) distinguish between normal times and banking crises in the
period 1980-2000, and find that sectors that are heavily dependent on external
finance suffer a much sharper contraction of value added in countries with a higher
degree of financial development. They do not seek to determine whether these
adverse effects extend to employment and wages.

There is also substantial microeconomic evidence that firms are affected by the
failure or distress of the banks with which they have a lending relationship, espe-
cially in a financial crisis, along the lines of the model presented in Section 2.3.
Slovin et al. (1993) document that 29 firms borrowing from Continental Illinois
suffered a loss in stock market value averaging 4.2% when the bank almost failed,
followed by a gain when it was eventually bailed out. Likewise, Bae et al. (2000) find
that credit downgrades of Korean banks during the Asian crisis of 1997-98 led to
average abnormal returns of —4.4% for their client firms; and Djankov et al. (2005)
show that bank closures in Indonesia, Korea and Thailand were associated with
borrowers’ negative abnormal returns (—3.9%). Chava and Purnanandam (2009)
find that during the 1998 Russian crisis firms that borrowed from the banks
involved had significantly larger valuation losses and cut their investment signific-
antly more sharply. Finally, Carvalho et al. (2010) find, for a sample of publicly
traded firms with syndicated loans in 34 countries, that stock prices fell more in
20072008 for those whose syndicate leader was in distress at the time of the
collapse of Lehman Brothers a