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CESifo Working Paper No. 2665

Low Skill but High Volatility?

Abstract

Globalization may impose a double-burden on low-skilled workers. On the one hand, the
relative supply of low-skilled labor increases. This suppresses wages of low-skilled workers
and/or increases their unemployment rates. On the other hand, low-skilled workers typically
face more limited access to financial markets than high-skilled workers. This limits their
ability to smooth shocks to income intertemporally and to share risks across borders. Using
cross-country, industry-level data for the years 1970 - 2004, we document how the volatility
of hours worked and of wages of workers at different skill levels has changed over time. We
develop a stylized theoretical model that is consistent with the empirical evidence, and we test
the predictions of the model. Our results show that greater financial globalization and
development increases the volatility of employment, and this effect is strongest for low-
skilled workers. A higher share of low-skilled employment has a dampening impact.
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1 Motivation

Globalization may impose a double-burden on low-skilled workers. On the
one hand, the relative supply of low-skilled labor increases worldwide. This
suppresses wages of low-skilled workers and /or increases their unemployment
rates. On the other hand, low-skilled workers typically face more limited ac-
cess to financial markets than high-skilled workers. This limits their ability
to smooth shocks to income intertemporally and to share risks across bor-
ders. While a considerable amount of research effort has dealt with the
implications of globalization for the relative job market performance of low-
skilled workers (Feenstra and Hanson 2003, OECD 2007, Sitchinava 2008),
the second potential burden of globalization has remained largely unexplored.
Hence, the impact of financial globalization on the volatility of employment

and of the income of low-skilled workers is the focus of this paper.

While a large literature has been concerned with output volatility, relatively
little attention has been paid to the volatility of labor income. This literature
shows that, until the outbreak of the recent financial crisis, there had been
a decline in output volatility in many industrialized countries. The Great
Moderation with regard to output volatility, however, has not necessarily
been matched by a decline in employment volatility or in volatility at the
household-level or firm-level.! Comin et al. (2008) provide evidence for an
increase in the volatility of employment in U.S. micro-data. In the United
States, households at the lower end of the income distribution have also wit-
nessed an increase in consumption volatility (Gorbachev 2007). Firm-level

studies also show that the impact of increased competition on job stability

!See Davis and Kahn (2008) for a recent survey.



differs for workers at different skill levels (OECD 2007). Finally, the ratio
of consumption growth volatility to income growth volatility has increased
during the recent period of globalization, particularly for emerging market
economies (Kose et al. 2006). Differences with regard to financial market

access across countries could be one reason for this finding.

Since the evolution of the volatility of wages and employment across indus-
tries, countries, and skill levels has remained largely unexplored, we use the
EU KLEMS industry-level database to present descriptive statistics on the
volatility of hours worked and of wages (Section 2). Focusing on industry-
level data allows analyzing longer-run trends in volatility across different
countries while, at the same time, retaining information on differences across
industries. Our data cover a maximum of 22 industries, 11 countries, and 35
years. The database has been constructed to analyze developments in pro-
ductivity, and it also provides information on hours worked and wages across
different skill categories.? We use this database to compute employment and
wage volatilities. We employ the multifactor residual model proposed by
Pesaran (2006) to decompose macroeconomic and idiosyncratic components
of volatility at the industry-level. In contrast to an unconditional volatility
measure, we thus also use a conditional measure which accounts for macroe-

conomic factors.

We report three main stylized facts (see also Figures la and 1c). First, the
volatility of hours worked of high-skilled workers has been higher than the
volatility for medium-skilled workers. The volatility of hours worked for low-

skilled workers lies in between. Second, while there has been a negative time

2See www.euklems.net. Timmer et al. (2007) provide a detailed description of the
database and of methodological issues. Dew-Becker and Gordon (2007) use this database
to study the link between employment growth and productivity.



trend in the volatility of hours worked for medium-skilled workers, volatility
for high- and low-skilled workers has tended to increase. Third, the uncon-
ditional volatility of wages has been very similar across skill groups. The
conditional volatility of wages, in contrast, has been highest for high-skilled
workers. Trends in the conditional volatility of wages, however, are similar

across skill groups.

In Section 3, we develop a stylized stochastic dynamic general equilibrium
model of a small open economy that is consistent with these stylized facts.
In contrast to earlier literature, we assume that not all agents have access to
financial markets. The economy is populated by optimizing households, who
have access to bond markets, and rule-of-thumb households, who do not have
access to bond markets (Gali et al. 2004, 2007, Amato and Laubach 2003,
Bilbiie et al. 2008). Optimizing households represent high-skilled workers

3 Empirical

while rule-of-thumb households represent low-skilled workers.
research strongly supports our assumption that some households are rule-of-
thumb consumers. For example, Mankiw and Zeldes (1991) have found that
a substantial proportion of U.S. households do not hold stocks, possibly be-
cause of the presence of credit constraints. Moreover, despite the substantial
increase in the width and depth of financial markets since the early 1990s,
households’ financial assets remain highly concentrated among a relatively

small share of the population.?

3Recent work in open economy macroeconomics relaxes the assumption that all agents
have unrestricted financial-market access. In Levchenko (2005), domestic financial markets
are underdeveloped, and access to international financial markets is restricted for some
households. Leblebicioglu (2008) assumes borrowing frictions in a non-traded goods sector
as well as limited access of owners of firms in the non-traded goods sector to international
financial markets. The focus of both papers is on explaining the relatively high volatility
of consumption in emerging markets. Alvarez et al. (2001) and Occhino (2004) have used
the assumption that some households have limited access to financial markets to analyze
monetary-policy issues in closed economies.

“See Lusardi and Mitchell (2007) for the United States and DIW (2007) for Germany.



In Section 4, we test the predictions of the theoretical model by means of a
formal regression analysis. One key prediction is that financial globalization
should increase the volatility of hours worked for high-skilled households.
Financial globalization and limited access to financial markets should also
interact in shaping the volatility of hours worked. Finally, a higher volatility
of TFP should increase the volatility of hours worked for high-skilled house-
holds. We find that a higher degree of financial integration indeed increases
the volatility of hours worked. This effect is strongest for low-skilled workers.
A larger share of rule-of-thumb households mitigates the effect of financial
globalization on the volatility of hours worked, pointing to the significance of
interaction effects. We also find that the magnitude of this interaction effect
depends on workers’ skill levels, as predicted by our theoretical model. The
volatility of hours worked increases in the volatility of TFP, and this effect
is strongest for higher-skilled workers, as expected. As regards the effects of
TFP volatility on wages, we find similar responses across skill levels, in line

with the predictions of the theoretical model.

In Section b, we summarize our results and offer some concluding remarks.

2 Descriptive Statistics

What have been the trends in the volatilities of hours worked and of wages
at the industry-level? While the volatility of output is well-documented, the
stylized facts on the volatilities of hours worked and of wages are less well
known, in particular as regards differences across skill groups. In order to
set the stage for the theoretical analysis and for the more formal regression
analysis to follow, we next document the basic patterns in the data that we

want to explain.



2.1 Industry-Level Data

We use industry-level data from the EU KLEMS database, which provides
detailed growth-accounting information for European countries, Japan, and
the United States. The database covers the period 1970—2005, and, thereby,
allows analyzing trends in volatility of hours worked and wages over a rel-
atively long time range. The database includes information on primary,
secondary, and tertiary industries. It also gives consistent measures of hours
worked and of wages, in addition to information on productivity and output.
Hours worked can be split into high-, medium-, and low-skilled employment.
Because workers at different skill levels are likely to differ in their access to
financial markets and their ability to insure risks, this information is partic-

ularly valuable for our purpose.

— Please include Table 1 about here. —

Restricting the analysis to those countries which provide a breakdown of
employment by skill levels gives a dataset for 22 industries and 11 countries.
Details are given in the Data Appendix. Table 1 provides summary statistics.
Given that information on incomes by skill levels start only in the 1980s for

some countries, two panel datasets are created:

1. Panel 1 is “short and wide”. It contains data on 11 countries (Austria,

Denmark, Spain, Finland, France, Germany, Italy, Japan, Netherlands,
United Kingdom, United States), 22 sectors, and 21 years (1982—2002).

The total cross-section dimension is N = 241.

2. Panel 2 is “long and narrow”. It contains data on four countries (Ger-

many, Italy, United Kingdom, United States) with information on



hours worked by skill levels starting from the 1970s (N = 87). It
runs from 1970 to 2004 (T = 35).

2.2 Conditional and Unconditional Volatility

In Figure 1, we present descriptive statistics for the median volatilities of
hours worked and of wages across industries and countries. For compari-
son, we also provide information on the volatility of TFP. In order to isolate
developments at the level of the individual industry from macroeconomic de-
velopments, we present conditional and unconditional measures of volatility.
The unconditional volatility is the standard deviation of growth rates over a

five-year time interval.
— Please include Figure 1 about here. —

In order to compute conditional growth volatility, we need to distinguish an
idiosyncratic, industry-specific component of growth from a macroeconomic,
systemic component of growth. Not all of these macroeconomic factors are
readily observable. Instead, some unobserved factors may affect all industries
and countries. In order to account for observed and unobserved macroeco-
nomic factors, the multifactor residual model developed by Pesaran (2006)
is used. The logic of this model is as follows. Suppose that growth of hours

worked or of wages is given by

Vit = Oé;dt + ﬂéa:z—t + €it, (1)

where: = 1,2, ..., N is the number of industry-country pairsand t = 1,2, ..., T
is the number of years. Equation (1) states that industry-level growth de-

pends on a k x 1 vector of observable macroeconomic factors, d;, and a vector



of observed industry-specific factors, x;;. The errors are assumed to have a

multifactor structure:

€it = ’Y@l'ft + Ui, (2)

where f; is an m x 1 vector of unobserved macroeconomic factors, and u;;
are the industry-specific (idiosyncratic) errors, which are assumed to be dis-
tributed independently of d; and z;;. The unobserved factors can be cor-
related with d; and x4, hence the industry-specific factors are modeled ac-

cording to
wip = Aydy + Ty fy + v, (3)

where A; and I'; are factor-loading matrices, and v;; are components of x;;
which are independent from macroeconomic factors. The heterogeneous fac-
tor loadings, «; and ~y;, can be estimated consistently when both N and T

are large.

In most applications, the interest is in the slope coefficient, 3;, in Equation
(1). Instead, we are interested in the term, w;, which gives conditional
growth in industry ¢ which is uncorrelated with observed and unobserved
macroeconomic factors. The key challenge is to isolate developments at the
industry-level from aggregate developments while taking into account that
some of the macroeconomic factors that affect all industries are unobserved.
In order to isolate the factors d; and f; from industry-specific variables, x;,
the growth rates of hours worked and wages are thus regressed on observed
and unobserved macroeconomic factors. These regressions are run separately
for each of the cross-sections, and the residuals from these regressions are

retained.



The multifactor residual model is applied to the “long and narrow” panel,
including four observed macroeconomic factors that affect aggregate volatil-
ity (growth in GDP per capita, inflation, energy prices, and trade openness).
Following Pesaran (2006), the unobserved macroeconomic factors can be
proxied through the sample means of industry-specific variables. We use
mean output growth, mean TFP growth, and the mean change in relative
prices across industries. The dependent variable is the log growth rate of

hours worked or wages.

Because the multifactor residual model requires sufficiently long time series,
it cannot be applied to the “short and wide” panel. For this panel, the condi-
tional, industry-specific growth component is obtained by running a pooled
regression of the change in log wages and hours worked on a full set of time-
country and time-industry fixed effects. The purpose of these regressions
is to demean growth rates and to purge them from macroeconomic develop-
ments affecting all industries and countries. The residuals of these regression

equations are the conditional, industry-specific growth components.

With a measure of conditional growth of hours worked and of wages at hand,
the rolling average standard deviations for conditional and unconditional

growth rates over a five year window are computed as:

ot

1 4 2
= Z uz t+k — ) (4)
k=0

where 1;; is the residual, industry-specific component of growth, and 4; is
the corresponding mean. Equation (4) is applied to the volatility of wages
and of hours worked at different skill levels. In order to check the robustness
of the regression results reported below, a quasi-panel of non-overlapping

volatilities is used as well.



2.3 Volatility of Hours Worked and Wages

Figure 1 plots volatility, distinguishing the “short and wide” Panel 1 (Figures
la—1b) from the “long and narrow” Panel 2 (Figures 1lc—1d). For each of
these panels, the conditional and unconditional volatilities of hours worked
and wages (Figures la and 1c) and of TFP (Figures 1b and 1d) are plotted.
We also present evidence on the time trends in employment shares and in
debt market integration (Figure le). These variables will be used as regres-
sors in Section 4 below, and they are key parameters of the theoretical model

in Section 3.

Figures 1a and 1c show some distinct differences in the level of volatility of
hours worked by skill group. While, in terms of hours worked, medium-skilled
employment is the least volatile employment category throughout (0.036 in
the “short and wide” panel, see also Table 1), high- and low-skilled employ-
ment are relatively volatile (0.061 and 0.050, respectively). The differences
between high- and low-skilled employment in the “long and narrow” panel

are not that large.

Time trends in volatility of hours worked differ as well across skill groups.
For medium-skilled workers, there has been a trend decline in volatility. Such
evidence for a Great Moderation in volatility of hours worked is much less
evident for the other skill groups. These differences in the time trends of
volatility of hours worked could be the result of different responses to TFP
volatility and to international financial integration. As shown by Figure 1b,
the volatility of TFP has been on a trend decline in the “short and wide”
panel, in particular since the mid-1970s. In the “long and narrow” panel,
there is some evidence for an increase in TFP volatility in recent years (Figure

1d). The degree of debt market integration has increased throughout (Figure



le). Figure le also shows different time patterns of employment shares, the

most important trend being the decline of low-skilled employment.

As regards the volatility of wages, the first observation that can be taken
from Figures la and lc is that the unconditional wage volatility has been
very similar across skill groups (0.108). There has been a Great Moderation
in wage volatility in the 1980s and 1990s, which has partly reversed in recent
years. Conditional wage volatilities again bring out differences across skill
groups. Wages of medium-skilled workers respond most to macroeconomic
factors, and conditional wages of medium-skilled workers are thus the least
volatile. The general trends in the conditional volatility of wages, however,
are similar across skill groups. Generally, there is evidence for a downward

trend in conditional wage volatility.

Finally, it is important to note the differences in volatility levels for wages and
hours worked. The unconditional volatility of wages (0.108) has been much
higher than the unconditional volatility of hours worked (0.028). Conditional
volatilities of wages and hours worked, in contrast, are much more similar

(0.026 versus 0.021) (Table 1).

In sum, this section shows three main stylized facts. First, the volatility of
hours worked of high-skilled workers has been higher than the volatility for
medium-skilled workers. The volatility of low-skilled workers lies in between.
Second, the unconditional volatility of wages has been very similar across
skill groups. The conditional volatility of wages has been highest for high-
skilled workers, but the general trends in the conditional volatility of wages
have been similar. Third, while there has been a negative time trend in the
volatility of hours worked for medium-skilled workers, volatility of high- and

low-skilled workers has tended to increase.

10



3 Theory

How does financial globalization affect the volatility of hours worked and of
wages? How is this link affected by the presence of workers with different
skill levels? In order to organize our thinking about these questions, we
analyze a dynamic general equilibrium model which allows studying the link

between financial globalization and labor market volatility.

We model financial globalization in two ways. First, we assume that workers
at different skill levels differ with regard to their access to financial markets.
Second, we assume that buying and selling financial assets across borders
entails transaction costs, which affect the volume of cross-border capital
flows. Distinguishing these aspects of financial integration is important for
our empirical analysis below. In our regression analysis in Section 4, the em-
ployment shares of low-skilled workers as proxies for limited market access
will vary across industries and countries. The degree of debt market integra-
tion as a proxy for transaction costs, in contrast, will differ across countries.
Empirically, we will also allow for differences in financial development across

countries.

Our dynamic general equilibrium model is broadly consistent with the styl-
ized facts laid out in Section 2. In particular, our model implies that the
volatility of wages is the same across skill groups, and that the volatility
of hours worked is higher for high-skilled households than for low-skilled
households. The model also has empirically testable predictions regarding
the links between financial globalization and the share of low-skilled workers
in the workforce, on the one hand, and the volatilities of hours worked and
wages, on the other hand. We shall analyze the predictions of the model in

Section 4 using the data presented in Section 2.

11



We consider a stylized small open economy populated by a large number of
infinitely-lived households of total measure unity and a continuum of per-
fectly competitive firms. A proportion, 0 < 1 — A < 1, of housecholds has
access to financial markets. Households with access to financial markets max-
imize their expected present-discounted value of utility. To this end, they
can invest in internationally traded one-period riskless bonds. The remain-
ing proportion, A, of households does not have access to financial markets.
These households are rule-of-thumb consumers who consume, in every pe-
riod of time, their labor income. We associate the type of household with
its skill level. Hence, optimizing households are high-skilled while rule-of-
thumb households are low-skilled. In contrast to the empirical analysis, we

thus simply the analysis and abstract from workers with medium skill-levels.

3.1 Optimizing Households

Optimizing, high-skilled households maximize the intertemporal utility func-

tion, V:

V=Eo ) Bu(c,hg)), (5)

t=0

where E; denotes the conditional expectations operator, 0 < 8 < 1 denotes
a discount factor, u (cf,hy) denotes a period-utility function, and ¢ and h{
denote consumption and hours worked, where the superscript “0” denotes
optimizing, high-skilled households. Following Gali et al. (2004) and Bil-
biie et al. (2008), we assume that the period-utility function is of the form
u(cy,hy) = °

L (91— h2)*)' 77 where ¢ and v are positive parameters.

5A sufficient condition for saddlepath stability is ¢ > 1.

12



Optimizing households maximize Equation (5) subject to the following se-

quence of budget constraints:
0 =\ JO o o 1/} 0 7\ 2
diyy = (1 +7)df —wehi +cf + b) (dt+1 - d) ; (6)

where df denotes optimizing households’ foreign debt measured in terms of
one-period real bonds, and w; denotes the real wage determined in a per-
fectly competitive labor market. In line with the results reported in Section
2, the real wage is the same for optimizing households and rule-of-thumb
households. In order to focus on the effects of globalization on labor market
volatility, we deliberately abstract from effects of globalization on relative
wages. The parameter 7 denotes the positive and constant real interest rate.
We assume a small open economy, hence the interest rate exogenously given.
The final term on the right-hand side of Equation (6) captures portfolio ad-
justment costs. Portfolio adjustment costs are a measure of the degree of
financial globalization.® The parameters 1) > 0 and d define the adjustment-
cost function, where d denotes foreign debt in the non-stochastic steady

state.

The first-order conditions for optimizing households’ utility-maximization

problem with respect to cf, h{, and d7,; are given by

ouy -

(902’ - )‘t - 07 (7>
oug

D + Mwg =0, (8)
—B (47 B+ N (1- 0 (42, - d)) =0, (9)

5In addition, the portfolio adjustment costs make the non-stochastic steady state of
the model stationary (Schmitt-Grohé and Uribe 2003).

13



where \; denotes the Lagrange multiplier on Equation (6). The first two
first-order conditions are the households’ intratemporal optimality conditions
for optimal consumption and labor supply. The third first-order condition
gives the intertemporal optimality condition for foreign debt. High-skilled
households can borrow and lend internationally to smooth their consumption
profile over time and to cushion their consumption against fluctuations in

income. We assume that the usual transversality condition holds.

3.2 Rule-of-Thumb Households

Rule-of-thumb, low-skilled households do not have access to financial mar-
kets, and they simply consume their labor income. They maximize the
period-utility function, w (¢}, h}), which has the same parameters and func-
tional form as the period-utility function of optimizing, high-skilled house-
holds. This assumption allows focusing on the implications of differential
access to financial markets. Rule-of-thumb households maximize utility sub-

ject to the budget constraint

c; = wehy. (10)

The superscript “r” denotes rule-of-thumb, low-skilled households. The first-

order conditions for their utility-maximization problem imply (Gali et al.

2004):
1
T 11
R (11)
A (12)
T

14



The consumption of rule-of-thumb, low-skilled households is proportional to
the real wage, and the hours worked by rule-of-thumb households are con-
stant over time. Consistent with the stylized facts presented in Section 2,
the volatility of hours worked of optimizing, high-skilled households thus ex-
ceeds the volatility of hours worked of rule-of-thumb, low-skilled households.
Note that, as rule-of-thumb households lack any insurance mechanism, their

consumption is fully exposed to shocks affecting wages.

3.3 Firms

Firms produce output, 3, according to the production function y; = Azhy,
where h; denotes aggregate hours worked, and A; denotes productivity.
Profit maximization implies that the dynamics of the real wage, w;, are
entirely determined by the dynamics of productivity. Productivity evolves

according to the autoregressive process

At = pz‘it—1 + €, (13)

where 0 < p < 1. A hat denotes percentage deviations from the non-

stochastic steady state, and ¢; denotes a serially uncorrelated mean-zero

2

shock with constant variance, of.

15



3.4 Aggregation

Aggregate consumption, aggregate hours worked, and aggregate foreign debt

are given by

et = Ah + (1= N, (14)
he = M + (1 — ARy, (15)
di = (1= \)de. (16)

3.5 Steady State

We consider a symmetric non-stochastic steady-state characterized by ¢ =

@ =¢c¢and ho = h" = IJ%V A bar denotes a variable in the steady state.

Optimizing households’ first-order conditions imply § = ﬁ Because d°

d, the budget constraint of optimizing households implies —7d = —wh + ¢.

The budget constraint of rule-of-thumb households then gives d = d° = d

1

0. Finally, upon setting A = 1, symmetry implies ¢ = 7 = -

3.6 Loglinearized Equations

The production function implies g = A, —i—ﬁt, and profit-maximization yields
Wy = flt. The budget constraint of rule-of-thumb households gives ¢ = .
Optimizing households’ budget constraint, expressed in terms of aggregates,

can be written as

1 .
s (17)

d1 = (1+7)dy —
t+1(+7“)t by

16



dt

where we define d; = <. Optimizing households’ first-order conditions yield

ou(c?,hg) Ou(cg,hg . .
— Wy 82? £l = aﬁg t2 and aggregation gives

N T
Wt — ;ht = C¢. (18)

Upon using Equation (18) and the result ¢ = wy, the first-order condition

8“(5205}’?) = \; can be aggregated to give

1 ~0 . .
e ~<)\—+a—1)h:)\. 19
t 1_)\ |y t t ( )

Finally, optimizing households’ intertemporal first-order condition, when
combined with Equations (13), (18), and (19), is given by

(% N 1) E, (ﬁt+1 - ilt) =a(p—1)(1—A)A; - 1_1ijdt+1- (20)

3.7 Model Predictions

Equation (20) shows that a positive productivity shock leads, at the aggre-
gate level, to a negative expected growth rate of hours worked. A negative
expected growth rate of hours worked requires that, in the aftermath of a
productivity shock, hours worked increase above their steady-state value. Be-
cause hours worked by rule-of-thumb, low-skilled households do not change,
optimizing, high-skilled households work harder. These households work

harder because the shock entails an increase in the real wage.

It follows from Equation (20) that a large proportion of rule-of-thumb, low-
skilled households, A, cushions the effect of a productivity shock on the

dynamics of hours worked. When only rule-of-thumb, low-skilled households

17



populate the economy, the expected rate of change of hours worked be-
comes zero because hours worked by rule-of-thumb, low-skilled households
are constant. As a result, our model predicts that financial globalization,
when measured in terms of a decrease in the proportion of rule-of-thumb

consumers, should lead to an increase in the volatility of hours worked.

Equation (20) further shows that financial globalization, when measured in
terms of a reduction of transaction costs, ¢, mitigates the impact of foreign
debt on the dynamics of hours worked. Hours worked respond to foreign
debt because deviations of foreign debt from its steady-state value entail
transaction costs. For example, when foreign debt is below its steady-state
value, optimizing households work less hard such that foreign debt returns

to its steady-state value and transaction costs decrease.

Equation (17) implies that productivity and foreign debt move in opposite
directions. A positive productivity shock leads to an intertemporal sub-
stitution of labor because firms pay higher wages. Optimizing households
substitute out of leisure. Their income increases and intertemporal consump-
tion smoothing then implies that optimizing households’ consumption does
not move one-to-one with income. As a result foreign assets increase (i.e.,

foreign debt decreases).

At the same time, as shown by Equation (20), foreign debt and hours worked
move in the same direction whenever households must pay transaction costs.
Hence, combining Equations (20) and Equation (17) yields the result that
transaction costs mitigate the effect of a productivity shock on hours worked.
Financial globalization, when measured in terms of a reduction in transaction

costs, thus should give rise to higher volatility of hours worked.
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Because the volatility of hours worked by rule-of-thumb, low-skilled house-
holds is zero, hours worked by optimizing, high-skilled households should
become more volatile in the process of financial globalization. The impact
of financial globalization on the volatility of hours worked thus should differ

for households at different skill levels.

Equations (17) and Equation (20) further imply that the magnitude of the
increase in volatility of hours worked brought about by a reduction in trans-
action costs (that is, the change in the slopes of the curves as one moves from
right to left) is an inverse function of the proportion of rule-of-thumb, low-
skilled households. A large proportion of rule-of-thumb, low skilled house-
holds dampens the effect of a productivity shock on hours worked and on
foreign debt. Small fluctuations in foreign debt entail small transaction costs.
The relative importance of changes in the parameter ¢ for the volatility of
hours worked thus tends to be smaller when the proportion of rule-of-thumb,
low-skilled households is large than when this proportion is small. It follows
that, as concerns the volatility of hours worked, there should be interaction
effects between financial globalization and the proportion of rule-of-thumb,

low-skilled households.

Finally, one may ask whether higher volatility is the price households have to
pay for financial globalization. While financial globalization results in higher
volatility of hours worked for optimizing, high-skilled households, their con-
sumption volatility decreases. The fall in their consumption volatility mir-
rors the improvement in risk-sharing and consumption-smoothing possibili-
ties brought about by financial globalization. For the economy as a whole,
risk-sharing opportunities may improve due to lower transaction costs or a

fall in the proportion of rule-of-thumb, low-skilled households.
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Concerning the volatility of aggregate consumption, it is important to note
that the volatility of consumption of rule-of-thumb, low-skilled households is
entirely determined by the volatility of productivity. It follows that changes
in the volatility of aggregate consumption, for a given A, reflect changes in

the volatility of consumption of optimizing, high-skilled households.

While the volatility of consumption may be considered a more direct measure
of volatility facing private households, we do not use consumption data in
our regression analysis for two reasons. First, reliable information on the
consumption of workers by industry and across different countries is, to the
best of our knowledge, not available. Second, volatility of wage income can
be considered a proxy for the volatility of consumption, in particular for rule-
of-thumb households which do not have access to credit markets to smooth

consumption over time.

4 Regression Analysis

In this section, we conduct a formal regression analysis to test the main
predictions of our theoretical model described in Section 3. To this end, we
use the dataset introduced in Section 2. As the dependent variable, we use
the conditional volatility of hours worked (or of wages) in each industry-

country pair ¢ and year t:

o (i) = o + b1 X + Ty + ey, (21)

where o (1;4) denotes the volatility of hours worked, and «;; denote country-
industry-fixed effects. We also include a full set of time fixed effects, T3.

These account for business cycle effects such as changes in monetary policy
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and other aggregate shocks affecting all countries and industries alike. e

denotes the error term.

We estimate the regression equation specified in Equation (21) separately
for each skill group (high-skilled, medium-skilled, low-skilled). The list of
explanatory variables, X;; contains the volatility of TFP in each industry-
country pair because fluctuations in our theoretical model are driven by
shocks to productivity. The list also includes the share of cross-border debt
over GDP and the share of cross-border assets and liabilities over GDP as
measures of financial globalization, which vary across countries. We include
interaction terms that capture how financial globalization interacts with the
proportion of rule-of-thumb households. We use the proportion of low-skilled
workers in the total workforce in an industry as a proxy. Finally, we account
for the state of development of the domestic financial system by including

the ratio of deposit money banks’ assets over GDP.

The regression results are reported in Table 2. We report results for two
specifications of the dependent variable, using the 5-year moving average
of volatility and a quasi-panel that features non-overlapping observations of

volatility. Our results are as follows (expected signs in brackets):

e Volatility of TFP(+): The theoretical model predicts that the volatil-

ity of TFP should have a positive effect on the volatility of hours worked
of high-skilled workers. The regression results are in line with this pre-
diction. Volatility of TFP exerts a positive effect on the volatility of
hours worked. Point estimates also decline in the skill level, i.e., we
find the highest point estimates for high-skilled workers and the low-

est for low-skilled workers. For low-skilled workers, TFP volatility is
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insignificant in both regression models, in line with the predictions of

our theoretical model.

e Financial globalization (+): The theoretical model predicts that inte-

gration of international debt markets should result in a higher volatility
of hours worked, in particular for high-skilled workers. Higher cross-
border assets and liabilities (debt) indeed have a positive impact on
the volatility of hours worked. Interestingly though, these results are

mostly driven by employment of low-skilled workers.

e Interaction terms (—): The theoretical model predicts that the volatil-

ity of hours worked brought about by integration of international debt
markets becomes smaller as the proportion of rule-of-thumb, low-skilled
workers increases. Our regression results in fact confirm this predic-
tion — the interaction terms between debt market integration and the
proportion of low-skilled workers in an industry are negative and sig-
nificant. The point estimates are similar across skill levels when we use
a b-year rolling average. In the quasi-panel, the point estimate is more
than twice as large in absolute value for high-skilled workers than for

low-skilled workers, which is in line with the predictions of our model.

e Domestic financial development (4): The ratio of domestic money

banks’s assets over GDP is often used as a proxy for the state of
development of the domestic financial system. We expect a positive
sign since a more developed financial system should be associated with
lower transactions costs. Consistent with these expectations, we find

a positive and significant effect.

We have run similar regressions using the volatility of wages instead of hours

worked as the dependent variable (Table 3). In line with the predictions
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of our theoretical model, we find a positive and significant impact of TFP
volatility with roughly similar point estimates across skill groups. Also,
greater financial globalization leads to more wage volatility with, again, sim-
ilar effects across skill groups. This volatility-enhancing effect of financial
globalization is insignificant in the quasi-panel model. The interaction terms
between financial globalization and the proportion of low-skilled workers are
insignificant in the majority of cases. Domestic financial development has a

negative impact.

In order to check the robustness of our regression results, we also have re-
estimated the empirical model excluding the United States, including mea-
sures for trade, and replacing the measure of debt market integration with a
measure of total cross-border financial assets. Excluding the United States
as a country for the which the small-country-assumption of our theoreti-
cal model is violated gives qualitatively similar results. Measures for trade
openness, which are included to address the fact that trade and financial
integration often move in parallel, are insignificant. However, since we have
information on trade by industries only for the manufacturing sector, the
sample size also decreases substantially. Finally, measures for total cross-
border assets give qualitatively the same results as measures for cross-border

debt assets.

Finally, we have used a number of de facto measures of financial integra-
tion in the form of capital controls. Schindler (2008), for instance, provides
new evidence based on the IMF’s Annual Report of Exchange Arrangements
and Restrictions. However, none of these measures gave reasonable results,
neither being used directly as regressors nor as instruments in regressions
using de factor measures of financial openness in the form of actual capital

flows. This is partly due to the fact the the time series evidence has been
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relatively short. Partly, however, it also seems to be due to the fact is that

what matters for risk-sharing is the actual, not the legal degree of openness.

5 Summary and Concluding Remarks

The impact of globalization and in particular trade integration for relative
wages across skill groups has been extensively analyzed in earlier literature.
We have studied the impact of financial globalization on workers at different
skill levels from a different angle. More specifically, we have studied the im-
plications of the process of financial globalization for the volatility of hours
worked and of wages of workers at different skill levels. Based on a large
industry-level dataset, we have identified general patterns in the uncondi-
tional and conditional volatilities of hours worked and of wages across time

and across skill groups.

Stylized facts show that employment of high-skilled workers is the most
volatile, that employment volatility of high- and low-skilled workers has in-
creased while volatility of medium-skilled workers has decreased, and that

volatility of wages has been fairly similar across skill groups

We have then developed a dynamic general equilibrium model driven by
technology shocks that is consistent with the general patterns in the data.
We have used the model to trace out the implications of financial globaliza-
tion and limited access to financial markets by low-skilled workers for the
volatility of hours worked and wages across skill groups. The model pre-
dicts that financial globalization increases the volatility of employment for
high-skilled workers. Moreover, financial globalization and limited financial

market access interact in shaping employment volatility. For households
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with access to financial markets, financial globalization also brings about

improved risk-sharing possibilities.

Finally, we have tested the predictions of the model concerning the volatility
of employment and wages by means of a formal regression analysis. We find
that, in line with the predictions of our theoretical model, a higher volatility
of TFP increases the volatility of hours worked (for high- skilled workers)
and of wages (across all skill groups). Also in line with our model, a higher
degree of financial globalization and development increases the volatility of
hours worked. The impact of financial globalization on the volatility of hours
worked is weaker if the proportion of low-skilled workers in the workforce of a
particular industry is large. Consistent with the predictions of our theoretical
model, we thus find that the volatility of hours worked depends negatively
on an interaction effect between financial globalization and the proportion
of low-skilled workers in the workforce. The intuition behind this result is
that a lower share of low-skilled, rule-of-thumb workers lowers the impact of

international financial integration.

Not surprisingly, our theoretical model cannot explain all patterns in the
data. For identifying fruitful avenues for future research, the dimensions
along which our model does not fit the data are as important as the di-
mensions along which the data match the predictions of the model. For ex-
ample, our regression analysis has shown that financial globalization tends
to increase the volatility of hours worked of low-skilled workers. Financial
globalization may thus impose a double-burden on rule-of-thumb, low-skilled
workers by making their hours worked and, via the budget constraint, their
consumption more volatile. In the theoretical model, financial globalization

can affect the volatility of consumption of rule-of-thumb, low-skilled workers
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only through the volatility of wages, which, by construction, moves one-to-
one with the volatility of productivity. Our model, therefore, predicts a zero
correlation between the volatility of wages and financial globalization. Our
regression analysis, in contrast has shown that the volatility of wages tends
to be positively correlated with financial globalization. When interpreted in
terms of our theoretical model, this positive correlation may indicate that

financial globalization affects the volatility of TFP.

The results reported in this paper thus can only be viewed as a first step
towards a deeper exploration of the implications of financial globalization for
the volatility of hours worked and wages and, more generally, for the volatility
of other important labor market indicators. More research is required to fully
understand whether financial globalization imposes a double burden on low-
skilled workers. For example, in order to derive more empirically testable
implications, our theoretical model could be extended to include capital and
investment, labor market frictions, and segmented labor-markets for low-
skilled and high-skilled workers. It would also be interesting to analyze
a multi-sector model in which high-skilled workers and low-skilled workers
are concentrated in different industries. We plan to consider some of these

extensions in our own future research.
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Data Appendix

The main data source is EU KLEMS. All data are freely available on the
internet and can be downloaded from www.euklems.net. See Timmer et al.
(2007) for details on the data definitions and original sources.

Wages: Average wages per employee are obtained by dividing total la-
bor compensation by the number of employees in a specific category
(LAB/H EMP). Labor compensation by skill group is obtained by LAB x
(LAB/100) for high-skilled workers and corresponding measures for medium-
und low-skilled workers. Nominal values are converted into constant U.S.
dollar by (i) converting values in national currency into U.S. dollar using the
Summers-Heston exchange rate series, adjusting for euro conversion rates,
and (ii) deflating by the U.S. output price index in each sector.

Hours worked (H EMP): Hours worked by skill group are  given by
H EMP x (H_HS/100) for high-skilled workers and corresponding mea-
sures for medium- and low-skilled workers. According to Timmer et al.
(2007), information on the skill levels of workers included in EU KLEMS is
usually obtained from national labor force surveys, sometimes together with
a earnings survey. Hence, data may not be fully comparable across countries
but they should be comparable over time as well as between industries for a
given country.

Total Factor Productivity (T'"F Pva_I): TFP growth, both value-added and
output-based. Output per hour growth minus capital deepening growth (=
real capital growth—growth in total hours worked X capital’s share in out-

put).

International financial integration: (i) Cross-border debt assets plus liabil-
ities / GDP, (ii) Total cross border assets plus liabilities / GDP. Source:
{Lane/Milesi-Ferretti}.

Domestic financial development: Deposit money bank assets / GDP. Source:
{World Bank, Financial Structures Database, November 2008 update}.

Trade: (i) OECD Stan: Data on import-export ratios, the export share
of production, and the import penetration ratio by industry, 1980—2004,
for the following manufacturing sectors: Food, Textiles, Wood, Pulp & Pa-
per, Chemicals, Non-metallic mineral products, Based metals, Machinery,
Transport equipment, (ii) World Trade Flows: Data on bilateral import vol-
umes obtained from Feenstra et al. (2005). SITC4 industry classification
codes were converted into ISIC codes (Version 3) using industry concor-
dances kindly provided by Julian di Giovanni and used in di Giovanni and
Levchenko (2008). For the years before 1990, we use West German data to
match the data to EU KLEMS.
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List of countries: The EU KLEMS database contains information on 27 Eu-
ropean countries plus Japan and the United States. However, due to in-
complete time series and missing observations, in particular concerning a
breakdown of employment by skill, we use only the following 11 countries:
AUT = Austria, DNK = Denmark, ESP = Spain, FIN = Finland, FRA =
France, GER = Germany ITA = Italy, JPN = Japan, NLD = Netherlands,
UK = United Kingdom, USA = United States-SIC based

List of industries: The EU KLEMS database contains industry-level data
at different levels of aggregation. We use data at the 2-digit level, and we
drop the sectors agriculture, fishing, and extra-territorial organizations due
to missing and incomplete observations. Hence, we use data for the follow-
ing sectors (sector codes based on NACE): 15t16 = Food, Beverages and
Tobacco; 17t19 = Textiles, Leather, and Footwear; 20 = Wood, products
of wood, and cork; 21t22 = Pulp, paper, printing and publishing; 23t25 =
Chemicals, rubber, plastic, and fuels; 26 = Other non-metallic mineral prod-
ucts; 27t28 = Basic metals and fabricated metals; 29 = Machinery nec.;
30t33 = Electrical and optimal equipment; 34t35 = Transport equipment;
C = Mining and quarrying; E = Electricity, gas, and water supply; F =
Construction; G = wholesale and retail trade; H = Hotels and restaurants;
I = Transport, storage, and communications; J = Financial intermediation,
K = Real estate, renting, and business activities; L = Public administra-
tion and defense, social security; IN = Health and social work; O = Other
services

In some countries, industry classifications have changed in the mid-1990s.
Where available, the EU KLEMS database uses conversion tables provided
by the national statistical offices. The change in the American classification
system (from SIC87 to NAICS97) was more far-reaching than of the most
recent change in the European system.

German dummy: Dummy variable equal to one for the years 1990 and 1991
for Germany to capture the unification effect.

Inflation: Change in the price level of consumption (CP) is the PPP over
GDP divided by the exchange rate times 100. The PPP of GDP or any
component is the national-currency value divided by the real value in in-
ternational dollars. The PPP and the exchange rate are both expressed as
national currency units per U.S. dollar. From Penn World Table 6.1 (PWT
6.1).

Energy price index: Growth in HWWI-World energy price index U.S. dollar
based, 2000=100.
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Figure 1: Volatility of Hours Worked and Wages

This figure plots the median volatility of hours worked and wages for 11 European countries, the
United States, and Japan across 22 industries. Volatility is defined as the standard deviation of
the growth rate of hours worked and wages over a rolling 5-year window. Unconditional volatility

is derived from the growth rates of hours worked and wages.

Conditional volatility is derived

from the residuals of a regression of these growth rates on time-country and time-industry fixed
effects and year dummies. For Figures 1c-1d, conditional volatilities have been obtained using the
multifactor residual model developed by Pesaran (2006) described in the main body of the text.
Volatility in ¢ is defined for the subsequent period [t,t + 4].
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(c) Volatility of hours worked and wages (“long and narrow” Panel 2,

1970—2004)
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(e) Foreign debt ratio and employment shares (1970—2004)
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Table 1: Descriptive Statistics (Full sample)

Variable Obs | Mean | Std. Dev. | Min | Max
Unconditional volatility (5-year moving average)

TFP 6.306 | 0.042 0.034 0.002 | 0.622
Employment 6.348 | 0.028 0.019 0.002 | 0.202
High-skilled employment 6.389 | 0.061 0.055 0.002 | 0.437
Medium-skilled employment 6.394 | 0.036 0.029 0.002 | 0.310
Low-skilled employment 6.394 | 0.050 0.043 0.001 | 0.581
Wages 6.394 | 0.108 0.051 0.003 | 0.756
High-skilled wages 6.394 | 0.112 0.051 0.008 | 0.761
Medium-skilled wages 6.394 | 0.108 0.051 0.006 | 0.753
Low-skilled wages 6.394 | 0.114 0.051 0.011 | 0.766
Conditional volatility (5-year moving average)

TFP 6.306 | 0.037 0.028 0.003 | 0.505
Employment 6.348 | 0.021 0.014 0.002 | 0.173
High-skilled employment 6.389 | 0.054 0.046 0.003 | 0.446
Medium-skilled employment 6.394 | 0.029 0.022 0.001 | 0.237
Low-skilled employment 6.394 | 0.040 0.034 0.003 | 0.462
Wages 6.394 | 0.026 0.026 0.002 | 0.546
High-skilled wages 6.394 | 0.036 0.029 0.003 | 0.539
Medium-skilled wages 6.394 | 0.029 0.027 0.001 | 0.552
Low-skilled wages 6.394 | 0.034 0.029 0.002 | 0.547
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