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ABSTRACT

In this paper we study the link between the employment rate (the employed
proportion of the working age population) and output growth. We find that
this relationship differs significantly across a sample of 11 OECD
countries over the last 30 years. Output elasticities of the employment
rate are found to be highest in the US, Canada, and the UK, and lowest in
Japan and Austria. We also find that this elasticity is affected by some
structural and institutional features, like the share of agriculture in
output, the level of firing costs, the degree of inter-union and inter-firm
coordination, and the percentage of employees in large firms.






1. Introduction

Persistently high unemployment has become a fact of life in many
European countries since the early 1980s. In 1994, the average unemployment
rate in the European Union (EU) was nearly 12%, six times the average in
the mid-1960s. Unemployment rates were much lower in Japan (3 %) and even in
the United States (6%), where they have shown few signs of trending upward
(see Figure 1 for a sample of countries). Europe’s jobless dilemma appears
even more serious when one looks at employment to population ratios: the
proportion of males aged 25 to 54 who are employed in the EU has fallen
steadily during the last three decades, from over 95% in the 1960s to
around 80% today (OECD, 1994). At the same time, the ratio for females has
increased more slowly than elsewhere in the OECD. As a result, total
employment to working age population ratios throughout Europe are presently
10 to 20 percentage points lower than in other OECD countries such as Japan
or the United States (see Figure 2). This suggests that unemployment
statistics -high as they may seem- actually understate the extent of
Europe’s employment problems.

These disparities in unemployment performance across the OECD are
commonly attributed to differences in employment growth paths. North
America has been creating jobs to the tune of 1.8% per year since 1960 and
Japan at a comparable rate of 1.2%. In contrast, annual employment growth
in the EU has been a dismal 0.3% (OECD, 1994). This poor employment
performance has induced European governments to focus on the so-called
employment intensity of growth, i.e. by how much does employment change
when output changes. The European Commission’s recent White Paper on
Growth, Competitiveness, Employment (a.k.a. the Delors Report) is a clear
example of this concern (European Commission, 1994).

Policymakers’ concemns over the employment intensity of growth,
however, are usually dismissed by academics, who point out -correctly- that
the so-called employment intensity measure is simply the inverse of labour
productivity. In this sense, the other side to Europe’s weak employment
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perforinance (vis-a-vis the United States) has been far superior
productivity growth. Faster productivity growth has been reflected in
faster-increasing real wages (and presumably rising standards of living)
for Europe’s workers. The natural corollary of this line of thought is that
the output-employment link is irrelevant.

However, from a policymaker’s perspective, neither an exclusive focus
on the employment intensity of growth nor an exclusive focus on
productivity growth appears warranted. Achieving a ‘greater employment
intensity of growth at the expense of reducing productivity growth does not
seem desirable. But faster productivity growth -and hence real wage growth-
for only a shrinking fraction of the population -that employed- does not
appear desirable either. To see why, consider the following simple
exercise: assume that the policymaker’s objective is to try to maximise
output per person. lLeaving distributional issues aside for a moment, this
is akin to maximising the slice of output that corresponds to each
individual. Increases in output per person would in this context be
welfare-improving. Expressing output per person as the product of output
per employed person (i.e., productivity) and the employment to population
ratio -"employment rate" for short- is straightforward:

Output ~ _ Output . _Employment
Population Employment Population

()

This decomposition makes it obvious that augmenting output per
employed worker is not necessarily welfare-enhancing if it comes at the
expense of reducing the employment rate. Figures 3 and 4 present the
evolution of output per employed person and output per working age person
across six OECD countries.] They show that the United States’ poor
performance in terms of labour productivity growth is much less dismal when
measured in terms of output per person of working age. On the contrary, the

1 Hereafter we shall refer to working age population, which is a more
meaningful concept, from an economic point of view. Its evolution over time
is very similar to that of total population.
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performance of high-productivity growth EU countries such as the United
Kingdom or Spain appears significantly less rosy. The latter’s impressive
growth in labour productivity, for example, has been accompanied by a sharp
drop in the employment rate, so that growth in output per person has been
nearly a third smaller. A striking conclusion from these figures is that
the evolution of output per person has varied much less across countries
than has productivity growth. Only Japan appears to have consistently
outperformed the rest of the OECD on both measures. It has managed to
increase productivity growth without reducing its employment rate.

On the basis of the above discussion, we argue that it makes sense for
policymakers to care about the link between growth and employment, but
suggest that a more meaningful way to think of employment performance is in
terms of what happens to employment rates rather than employment levels.
From the policymaker’s perspective, maximising the fraction of the
potentially economically active population that is employed appears as a
clear policy objective. Also, the employment rate is closely related to the
unemployment rate, being equal to the product of one minus the unemployment
rate times the participation rate:2

Employment _ Labour force - Unemployed Labour force

Employment rate = Population Labour force * “"Population

= (1 - Unemployment rate) x Participation rate 2)

So, by examining the employment rate, we encompass two rates that are
linked to economic activity and that usually concern policymakers.

The relevant policy question is how to raise the employment rate
without sacrificing productivity growth. This paper makes a first attempt
at exploring this issue by analyzing what affects the relationship between
employment rates and output growth across the OECD.

2 Our notation differs from that of other authors, who define the
employment rate simply as one minus the unemployment rate.
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We begin by establishing some stylised facts regarding employment
rates across the OECD. We then proceed to explore the relation between
those rates and output growth in the OECD. First, we look at whether this
relation differs across a sample of 11 countries (Section 2). We then
examine whether the policy measures commonly advocated for reducing
European unemployment rates would also affect the output-employment rate
link (Section 3). We find that this link does actually differ significantly
from country to country. We also find that it is affected by only a small
subsample of institutional characteristics of the economy related to those
unemployment policy measures. The implications of our analysis for economic
policy are contained in Section 4.

2. Are employment rates related to output growth?
2.1. Stylised facts

Our first objective is to document whether there is a relation between
the employment rate and the rate of growth of output. We start with some
basic stylised facts. Table 1 presents average growth rates and employment
rates for our sample of OECD countries from 1970 to 1992. It shows that the
behaviour of employment rates over the period has varied significantly more
across countries than has output growth. There is, at first sight, no
apparent cross-country correlation between the two variables. Countries
with similar average growth performance, such as Australia and Spain, for
example, nevertheless manifest diverging trends in employment rates. In
particular, while the employment rate has remained more or less stable in
the former country, it has declined dramatically in the latter, to yield
the lowest employment rate in all of the OECD.

Going a step further and examining year-to-year changes in output
versus changes in the employment rate yields a more consistent pattern.
This pattern is shown in Figure 5 for all 11 countries and 22 years in our



sample. There is a clear positive relation between changes in output and
changes in the employment rate: the raw correlation between the two
variables is 0.57 (with a standard deviation of 0.025). Though suggestive,
this fact is not all that useful for understanding the relationship between
the employment rate and growth. It does not tell us, among other things,
whether the relationship varies across countries or over time, nor does it
provide any insights as to whether it is affected by technology, economic
structure or institutions. To investigate these issues we first proceed to
analyze the link between the employment rate and output growth separately
for each country. This allows us to estimate country-specific output
elasticities of the employment rate, i.e. what percentage of growth of the
employment rate is associated with one percentage point of increase in
output. We then return to the pooling of cross-country and time-series data
to investigate what determines the variation in those elasticities.

2.2. Estimating country-specific output elasticities of the employment rate

While there has been little analysis of the relation between the
employment rate and output growth, there is a long tradition of examining
the relation between the unemployment rate and output growth. This is
usually called "Okun’s law" (from Okun, 1970), and it associates deviations
of output from its trend growth path with fluctuations in the opposite
direction of the unemployment rate around its equilibrium value. This is a
relatively stable empirical relationship. Our focus on the employment rate
in this paper generalises the usual Okun’s law analysis: we implicitly
include the labour participation rate and do not restrict the analysis to
changes in output of a solely cyclical nature.3

The employment rate can be expected to depend on many institutional
characteristics in a given country. We will not try to account for such
determinants, but try only to examine how the employment rate is related to

3 Note that taking deviations of output from a linear trend in the usual
way would not yield a cyclical component if output is nonstationary, as
seems likely.



economic activity. Therefore, we allow for the trend change in the
employment rate to differ by country, and then estimate an empirical link
between changes in the employment rate and changes in output, other things
equal. The relationship we estimate is:

Change in Employment rate = a + b x Change in Output 3)

where a and b are the coefficients to be estimated. a captures the trend
change and b the output-employment link.

This relationship is estimated separately for each country using
quarterly data over the 1960:1 to 1993:4 period. As a measure of the
employment rate, we use total civilian employment divided by working age
population (those aged 15 to 64). As the output variable, we use real gross
domestic product (GDP) in domestic currency.4 Given the quarterly
frequency, we allow for several lags of the employment rate and output to
enter our estimated equation and then measure the relationship via a
summary, long-run coefficient.>

Table 2 presents the estimated long-run output elasticity for each
country -again, the percentage change of the employment rate associated

4 Sample periods by country and data sources and definitions are presented
in the Appendix.

5 More precisely, we estimate the following equation:
b, 2 2 2z 2
AERt— cAERt_1+dAERt_1+eAERt_2+fAERI_3+gAGDPt

- 2 2
+ h AGDP,_; + j A°GDP,_; + k A“GDP, , + m 4“GDP,_; + u,

where ER denotes the employment rate, GDP the gross domestic product, t the
period (quarter), u a random disturbance, and the remaining letters the
coefficients to be estimated. A is the first difference operator (i.e.
AX =X Xy q)- Note that this equation is simply a reparametrization of the

equation in first differences, directly yielding the size of the long-run
elasticity as the value of the ratio h/(1-c).
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with one percentage point increase in output-. For simplicity, details on
the estimation procedure and on diagnostic statistics are presented at the
bottom of the table, rather than here.

The results show that the output-employment rate elasticity varies
significantly across countries, from a low of 0.098 for Japan to a high of
0.574 for the United Kingdom. In general, the Anglo-Saxon countries
-Australia, Canada, the United Kingdom and the United States- have the
highest output elasticities, although Spain also shows a relatively high
coefficient. On the contrary, employment rates in continental Europe -as
represented by Austria, France, Germany, Italy and Norway- appear to be
less responsive to changes in output.

The "employment threshold” rate -a parameter which is often the
concern of policymakers- can be computed directly from the estimated link
between output and the employment rate.® In our framework, this parameter
is the minimum growth rate of output that is needed for the employment rate
to remain constant (so that if output grows by less, the employment rate
falls). Employment threshold estimates are displayed, in annual terms, in
the second column of Table 2 and in Figure 6. The meaning of these
threshold values is easy to understand by comparing them with the actual
numbers in Table 1. For example, France’s output growth was slightly above
its threshold value, and so it managed to raise its employment rate
slightly, while Spain’s output growth was significantly below its
threshold, so that its employment rate fell strongly.”

The estimated threshold rates convey two other interesting messages.
The first one is that Anglo-Saxon countries tend to have lower employment

6 It is calculated as the product of (minus) the constant in the regression
times the inverse of the coefficient measuring the relationship between
output and the employment rate (i.e., coefficient h in footnote 5), and
then converted into annual frequency.

7 The numbers do not exactly coincide because the sample periods used in
the estimation differ from the period in Table 1.
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rate threshold values. However, several EU countries -especially Germany-
also show low values. The worst performers are Spain, Japan and Italy. The
second message is that these threshold values are larger than those usually
found to be needed in order to achieve a constant unemployment rate. This
is because of the observed downward trend in the participation rate in most
countries (recall expression (2) above). This is another way to convey the
idea that it may be harder to achieve a higher employment rate than to
lower the unemployment rate.

3. Explaining cross-country variation in the output-employment rate link

3.1. Does the output-employment rate link differ significantly across
countries?

The results presented in Table 2 confirm that the employment rate
intensity of growth varies significantly across countries, even within the
OECD. In this section we formally test for this hypothesis and analyze
whether these differences can be explained as a function of differences in
product market structure, wage bargaining structure, and other variables
which are often associated with labour market performance. This exercise
allows us to examine whether the policy measures commonly advocated for
reducing unemployment rates would also have an effect on the output-
employment rate link.

We begin by estimating a common regression for our panel of 11 OECD
countries. Estimating a single equation for the whole group of countries
allows us to exploit the existence of both cross-country and time-series
variation in the data, and lays the foundation for our subsequent analysis
of the effects of economic structure and institutions. There is, of course,
a tradeoff in that the fit of the equation for a particular country is
likely to be worse than in the individual equations.

Table 3 presents our estimates of the long-run output elasticities of
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the employment rate. Our estimates allow for the coefficients of interest
(namely, those capturing the long-run relationship) to be country-
speciﬁc.8 Because we impose a common dynamic structure on all countries,
this set of estimates reveals significantly less cross-country variance
than those obtained from the individual regressions. The single most
important result from this table is that we can formally reject the
hypothesis that the elasticity is the same across countries. Our estimates
range from a low of 0.21 for Japan to a high of 0.49 for Germany.

3.2. What affects the employment rate intensity of growth?

In themselves, these results are not all that interesting, but they do
serve two useful purposes. First, they confinn that, as suggested by the
individual regressions, the sensitivity of employment rates to output
varies across countries. Second, they provide the starting point for our
analysis of how cross-country differences in structural and institutional
variables affect the link between output and employment rates. Our next
step is to introduce a set of variables that can help us explain cross-
country differences in the output coefficients.

Our approach is straightforward: we simply estimate a new version of
our panel equation in which we interact the output and employment terms
with country-specific parameters that may proxy for the relevant structural
variables.9 The choice of these variables is difficult and necessarily

8 This is done by interacting the employment and output coefficients with
country dummies. We also allow for country-specific constant terms and for
seasonal dummies.

9 We now estimate the following equation:

2 2

2
ER, ,+fA

ER.

AERit= c(1+K PEl) AERit_l +da it-3

2
ER, , +ea +ga"GDP,,

CL.2 2 2
+h(1+MPY)aGDP, | +ja°GDP, | +k4“GDP; , +ma“GDP; 5 +u;

where subindex i denotes countries, PE and PY are, respectively,
employment-related and output related variables, and K and M are their
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arbitrary. Here, we opt for following the patterns set by previous studies,
most notably by Layard et al. (1991) in their empirical study of the
determinants of unemployment across the OECD. Our reason for this is
simple: the variables they choose are the ones commonly considered to
affect both price and wage setting in the economy, and hence unemployment. 10
By using these variables we test whether they are also useful in explaining
the relationship between the employment rate and output.

Note that the long-run elasticity depends on both the employment rate
inertia (i.e., the relationship between the employment rate at different
points in time), and the direct output-employment rate relationship. The
structural variables may affect both, one of them, or none. To be sure, we
always entered them as potentially affecting both, and allowed the
empirical results to tell us whether each structural variable had a
significant effect or not.

After some trials, we limited the variables affecting employment
inertia to two. One is a composite index of firing costs measuring both the
size of mandated severance payments and requirements of advance notice.
Higher firing costs should imply greater inertia of employment, and hence
of the employment rate. The other is a measure of coordination between
labour unions. Presumably, greater inter-union coordination should induce
wage negotiators to internalise the aggregate effects of their actions
better, and should reduce employment inertia.

The interactions with the output term are meant to capture the effects
of economic structure and the wage bargaining system. The simplest
specification (column 1 of Table 4) includes only two variables: the
average yearly change in the participation of agriculture in total output

respective vectors of coefficients. We again allow for country-specific
constant terms and for seasonal dummies.

10 gee the Appendix for sources and definitions of these variables.
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and the degree of inter-union coordination. A second specification
substitutes the inter-union coordination measure for a more general measure
capturing the degree of coordination between both unions and employers
(column 2). Finally, a third specification includes the inter-union
coordination variable and the percentage of employees in manufacturing
working in large firms. The second variable acts as an additional proxy for
coordination in bargaining (column 3). Both variables are also included as
determinants of employment rate inertia in columnns (2) and (3).

Table 4 presents the estimates obtained from this set of regressions.
Consider first the results from the simplest specification (column 1). The
coefficient on the interaction of the employment rate with firing costs is
positive and significant. This suggests that, as anticipated, higher firing
costs increase the degree of employment rate inertia and thus reduce the
output elasticity. The interaction of union coordination with the
employment rate is negative and significant, indicating that higher union
coordination reduces employment inertia.

Tumning to the interactions with output, we find that the variation in
the proportion of agricultural output always has a positive and significant
coefficient. This suggests that those countries with the largest decreases
in the proportion of output coming from agriculture tend to have lower
output elasticities.11 This result makes sense if, as seems likely, these
countries had high proportions of their labour force under-employed in
agriculture at the beginning of the period.12 Finally, inter-union
coordination appears to have a negative impact on the output coefficient,
which is sensible if such coordination is allowing workers to extract
higher wages when output increases, at the expense of expanding employment.
The opposite signs on the union coordination variable in the interactions

11 This variable is negative in all cases except for the United Kingdom.

12 1t should be noted that the change in agricultural output was not
significant at all when entered as a determinant of employment rate
inertia. Also, firing costs were never significant when entered as a
determinant of the contemporaneous output-employment link.
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with employment and output can be easily reconciled if one supposes that
union coordination allows for asymmetric responses to increases and
decreases in output: more coordinated unions are better placed to take into
account the negative effects of wage increases on employment during
downturns, but also more able to translate higher output into higher wages
during upturns. This is consistent with most so-called insider-outsider
models of union behaviour (see, e.g., Lindbeck and Snower, 1988).

The results for the other two specifications are quite similar. The
general coordination measure behaves much like the union coordination
variable, although with somewhat muted effects. The percentage of employees
in large firms variable has an extremely small, albeit significant, effect
on both the employment and output coefficients.

The estimated interaction terms allow us to calculate country-specific
output-employment rate elasticities that are directly comparable to those
obtained in Tables 2 and 3. This is done in Table 5. Since all sets of
estimates are similar, we present only the results corresponding to our
simplest specification (column 1 of Table 4). These results suggest several
conclusions. First, the estimates fall easily within the ranges calculated
using the country dummies in Table 3. In this sense, the structural
variables used in that specification appear to capture the relevant cross-
country differences well. Second, output elasticities are higher -i.e.
employment rates are more closely linked to changes in output- in the
United States, Canada and the United Kingdom, countries with relatively
flexible labour markets. Output elasticities are lowest in Japan and

Austria, where clearly the evolution of employment rates are influenced by
other factors.13

13 In addition to these interaction terms, we also tried other potentially
relevant variables. These were the following (see definitions in the
Appendix): measures of openness of the economy and real profits per
employee (to capture the degree of competition in the product market); the
percentage of employees in firms with less than 100 people; measures of
corporatism, union density, and strike activity; the unemployment benefits
duration and replacement ratio; and a measure of expenditures on active
labour market policies. None of them showed a significant effect.
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In order to analyze what factors seem to be influencing the output-
employment rate link the most in different countries, we have simply
decomposed the country-specific elasticities into the components due to
each of the structural parameters. We find that the biggest differences
between the high elasticity countries and those with lower elasticities lie
in their different degrees of employment rate inertia. This contrasts with
the fact that the coefficients on output alone are significantly more
similar across countries. In turn, in explaining differences in employment
rate inertia, firing costs appear to be the main factor. Among the low
elasticity countries -including most of continental Europe and Japan-
greater union coordination than in the rest of the OECD tends to work in
favor of lower employment rate inertia, but this is more than offset by
higher firing costs. The extreme cases in this regard appear to be Italy,
Spain and Norway, which have the highest levels of firing costs and, in
consequence, the highest employment rate inertia attributable to that
factor.

4. Conclusions and policy implications

The current situation of persistently high unemployment rates in
Europe appears more acute if measured by the employment rate, i.e. the
employed proportion of the working age population. This rate is
significantly lower in European countries than in the United States or
Japan.

The employment rate is of interest to policy for several reasons.
First, the employment rate is a more general measure of labour market
performance than the unemployment rate, since it encompasses the behaviour
of labour force participation. Second, a higher employment rate is
conducive to a more egalitarian distribution of productivity increases
across the population. This paper has argued that, for these two reasons,
it is of interest to study the behaviour of the employment rate.
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The paper first examined the link between the employment rate and
output growth in a sample of 11 OECD countries and found it to differ
significantly across countries. The paper then analyzed whether country-
specific  characteristics helped explain the differences. The results
suggest that some structural and institutional features do indeed affect
the link between output growth and the employment rate.

Let us now focus on the policy implications of the latter analysis.
Assigning a normative interpretation to our ranking of output elasticities
is risky. Even if raising the employment rate is accepted as a policy goal
worth pursuing, raising the employment rate intensity of growth would imply
a more pronounced cyclical response of the employment rate. The latter is
likely to entail a welfare cost that would have to be traded off for a
higher medium-term employment rate.

What do our results imply with regard to the wusual policy
prescriptions to reduce unemployment? The main conclusion is that measures
to reduce firing costs -an often-heard recommendation against unemployment-
are also likely to have a significant positive impact on the employment
rate. A reduction in firing costs increases the response of employment
growth to output growth, and hence what we have called the employment rate
intensity of growth.

The influence of the wage bargaining structure is harder to interpret
in terms of policy recommendations. The results suggest that higher inter-
union coordination reduces the employment rate response to output growth.
However, the results also indicate that, controlling for the influence of
firing restrictions, greater union coordination lowers employment rate
inertia. The joint evidence on bargaining structure and firing costs
suggests that to achieve a stronger link between the employment rate and
output, some degree of union coordination combined with reduced insider
bargaining power may be desirable.
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Lastly, we have not been able to find any evidence that other policy
measures often advocated to reduce unemployment -such as increasing the
degree of competition in product markets, reducing the generosity of
unemployment benefits, or augmenting expenditures on active labour market
policies- influence the link between output growth and the employment rate
in a significant way.
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Appendix. Database description and some statistical results

A.l. Time series variables

* Nominal GDP, Public consumption, Exports, Imports, Value added in
manufacturing and in agriculture, and their respective deflators: OECD,
Quarterly National Accounts, and, for Spain, Instituto Nacional de
Estadistica, Contabilidad Nacional de Espana.

* Employment and Consumer price index: OECD, Main Economic Indicators, and,
for Spain, Banco de Espafia, Boletin Estadistico.

* Money (M1 or M2), and Nominal exchange rate: IMF, International Financial
Statistics.

A.2. Sources for structural parameters

* Real profits per employee in common currency: Average over 1960-1990,
from OECD, National Accounts.

* From Layard et al. (1991, pp. 51-52 and 420) (see this reference for
original sources) (Those authors’ abbreviation between parentheses):

- Firing costs: Number of months’ salary given to workers as severance pay
after 10 years of service (SEV) plus Number of months’ notice required
after 10 years of service (NOT).

- Extent of inter-union and inter-firm co-ordination, both formal and
informal, in the process of wage-bargaining, going from 1 to 3 (UNCD and
EMCD, respectively).

- Percentage of employees in manufacturing who work in firms that employ
more than 500 people (PLF) and less than 100 people (PSF).

- Corporatism: Calmfors and Drifill's ranking of the degree of
centralization of wage bargains, original and adjusted on the basis that
low degrees of centralization are better for economic performance than
middle-range levels (CORP and CORP’).

- Union density (1965-77) (UN).

- Normalised strike indicators for the 1950s (SH1) and 1960s (SH2).

- Unemployment benefit duration: duration for which benefits continue at a
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reasonable level, in months; indefinite duration = 48 months (BD).

- Replacement ratio: Percentage unemployment benefit replacement rates
(RR).

- Expenditures on active labour market programs per unemployed person as a
percentage of output per person (LMP).

A.3. Description of sample period covered by country

The sample periods were determined by availability of relevant data series:
United States (1964:1-1992:4), Germany (1968:1-1992:4), Canada (1960:1-
1992:4), France (1970:1-1992:4), Italy (1972:1-1992:4), Japan (1965:1-
1992:4), United Kingdom (1963:1-1992:4), Spain (1970:1-1992:4), Australia
(1969:2-1992:4), Norway (1970:1-1993:2), Austria (1969:1-1993:1).

A.4. Diagnostic tests for Table 2

Country Sargan test LM4 Test

United States 3.07 0.71 (0.59)
Germany 6.78 2.43 (0.05)
Canada 2.51 0.33 (0.85)
France 193 0.83 (0.51)
Italy 3.92 1.69 (0.16)
Japan 1.98 4.31 (0.01)
United Kingdom 1.23 0.70 (0.58)

Spain 5.35 1.22 (0.31)
Australia 4.68 0.70 (0.59)
Norway 4.83 2.74 (0.04)
Austria 2.99 0.79 (0.53)

Note: (a) Sargan test: test for the validity of the
instrument set (distributed as a chi-square with p-k
degrees of freedom, where p is the number of instruments
and k the number of estimated parameters. The relevant
critical value is: chi-square(4)=9.49. (b) LM4: Lagrange
multiplier test for up to fourth-order autocorrelation of
the residuals (p-value in parentheses). The Sargan test
is not rejected in any of our regressions, indicating
that the set of instruments is not invalid. Similarly,
the LM test indicates that there is no sign of serial
correlation in any of the regressions except those for
Japan and Norway.
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Table 1

Employment rates and output, 1970-1992 (%)

Employment rate Change in Average

employment annual output

rate growth rate

Country 1970 1992 1970-1992 1970-1992
United States 62.2 70.9 8.7 2.6
Germany 57.9 61.7 3.8 2.4
Canada 59.9 67.3 7.4 3.3
France 50.6 51.6 1.0 2.5
Italy 55.9 54.6 -1.3 2.7
Japan 70.7 73.2 2.5 3.8
United Kingdom 69.9 69.0 -0.9 1.9
Spain 58.5 47.5 ~11.1 3.0
Australia 67.6 67.5 -0.1 3.0
Norway 59.2 64.4 5.2 3.5
Austria 64.9 68.8 3.7 2.6

Source: see the Appendix.
Notes: Germany refers to the former West Germany. The employment

rate is defined as civilian employment divided by the population
of 15 to 64 years old.
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Table 2

Individual country estimates of long-run output elasticities
of the employment rate

Output
Country Output elasticity growth

threshold

(%)

United States 0.413 2.08
Germany 0.344 1.84
Canada 0.446 3.12
France 0.318 2.57
Italy 0.105 4.24
Japan 0.098 4.55
United Kingdom 0.574 2.49
Spain 0.442 4.67
Australia 0.513 3.42
Norway 0.249 2.50
Austria 0.181 1.63

Note: The coefficients are derived from individual country
equations. The equation includes a constant term and
seasonal dummies. The estimation is carried out wusing
instrumental variables. The instruments for the current
change in output include the contemporaneous values of the
deviation of world trade from trend, the change in the
terms of trade, the change in the real money stock, the
change in real. value added in manufacturing and the
deviation of government expenditure from trend.
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Table 3

Long-run output elasticities of the employment rate
from regressions with country-dummy interactions

Country Output elasticity

United States 0.418
Germany 0.492
Canada 0.446
France 0.300
Italy 0.320
Japan 0.213
United Kingdom 0.428
Spain 0.458
Australia 0.347
Norway 0.223
Austria 0.231

Note: Computed from panel version of regressions in
Table 2, in which coefficients on lagged changes in
output and employment rate are allowed to differ by
country. 10 country dummies are interacted with
each of the two variables (the United States dummy
is left out). Estimated using 1instrumental
variables (see Table 2 for details).

Diagnostic tests: Sargan test of validity of the
instruments=0.88 (critical value=9.49), F-test for
joint significance of the 10 country dummies on
lagged employment=5.51; F-test for joint
significance of 10 country dummies on lagged
output=6.07 (p-value=0.00 in the last two cases).
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Table 4

-Employment rate equations with interactions
with country-specific variables

Variable (1) (2) (3)
Employment 0.411 0.378 0.597
(4.37) (4.19) (4.40)
x Firing costs 0.014 0.009 0.013
(3.06) (2.254) (2.83)
x Union coordination ~-0.240 = -0.254
(6.20) (6.45)
x Union + Employer = -0.112 =
coordination (6.24)
x Percentage of emplo- - - -0.004
yees in large firms (1.91)
Output 0.411 0.408 0.301
(10.36) (10.73) (3.77)
x Change in proportion 0.551 0.538 0.359
of GDP in agriculture (6.37) (6.53) (2.28)
x Union coordination -0.027 - -0.031
(2.12) (2.35)
x Union + Employer = -0.013 =
coordination (2.19)
x Percentage of emplo- = = 0.003
yees in large (1.58)
Sargan test 2.16 1.87 1.54

Note: Panel regressions in which coefficients on lagged changes
in output and the employment rate are interacted with the
variables appearing below them. Estimated with instrumental
variables (see Table 2). Absolute values of t-ratios in
parentheses. Sargan test: test of the validity of the instrument
set (critical value=9.49).
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Table S

Long-run output elasticities of the employment rate

Country Output elasticity

United States 0.472
Germany 0.338
Canada 0.388
France 0.345
Italy 0.379
Japan 0.233
United Kingdom 0.475
Spain 0.377
Australia 0.318
Norway 0.252
Austria 0.245

Note: Computed from estimates in column (1) of
Table 4.
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Figure 1. Unemployment rates
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Figure 3. Output per employed person
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Annual change in employment rate (%), 1970—92

Figure 5. Employment rate vs. Output growth
(11 OECD countries)

| | S |

-2 0 2 4 6
Annual change in output (%), 1970—92

-32-

10



LR AR
RRHRARRLRNS
96% %% % %%

SOOOOE
CRIEEKL

RIS

Figure 6. Output growth thresholds for the employment rate

XA KKK T KKK
RIS
RS
SRLRKRRRKK

000
9300939,

IXAHKS
0300808,

N

SIS
XK
R3055I5RES

| |

XS
CRRAXX
BRREREIEREKL

on (9]

(%) ploysaiy) parewusg

Austria
Norway

Canada Italy U.Kingdom Australia
Germany  France Japan Spain
-33-

U. States






REFERENCES

European Commission (1994), Growth, Competitiveness, Employment (White
Paper), Brussels. ‘

Layard, R., S. Nickell and R. Jackman (1991), Unemployment, Oxford
University Press, Oxford.

Lindbeck, A. and D. Snower (1988), The Insider-Outsider Theory of
Employment and Unemployment, The MIT Press, Boston.

Okun, A. (1970), "Potential GNP: Its Measurement and Significance", The
Political Economy of Prosperity, Norton, New York.

—35-






9210
9211
9213
9214

9215

9216
9217

9218

9219

9221

9222
9223

9224
9225

9226

9227

9228
9229

9301

9302

9303

9304
9305
9306

9307

9308

WORKING PAPERS (1)

Angel Serrat Tubert: Riesgo, especulacion y cobertura en un mercado de futuros dinamico.
Soledad Niiiez Ramos: Fras, futuros y opciones sobre el MIBOR.
Javier Santillan: La idoneidad y asignacién del ahorro mundial.

Maria de los Llanos Matea: Contrastes de raices unitarias para series mensuales. Una apli-
cacioén al IPC.

Isabel Argimén, José Manuel Gonzilez-Piramo y José Maria Roldan: Ahorro, riqueza y
tipos de interés en Esparia.

Javier Azcirate Aguilar-Amat: La supervisién de los conglomerados financieros.

Olympia Bover: An empirical model of house prices in Spain (1976-1991). (The Spanish
original of this publication has the same number.)

Jeroen J. M. Kremers, Neil R. Ericsson and Juan J. Dolado: The power of cointegration
tests.

Luis Julian Alvarez, Juan Carlos Delrieu and Javier Jareiio: Treatment of conflictive fore-
casts: Efficient use of non-sample information. (The Spanish original of this publication
has the same number.)

Fernando Restoy: Interest rates and fiscal discipline in monetary unions. (The Spanish
original of this publication has the same number.)

Manuel Arellano: Introduccién al andlisis econométrico con datos de panel.

Angel Serrat: Diferenciales de tipos de interés ONSHORE/OFFSHORE vy operaciones
SWAP.

Angel Serrat: Credibilidad y arbitraje de la peseta en el SME.

Juan Ayuso and Fernando Restoy: Efficiency and risk premia in foreign exchange markets.
(The Spanish original of this publication has the same number.)

Luis J. Alvarez, Juan C. Delrieu y Antoni Espasa: Aproximacién lineal por tramos a com-
portamientos no lineales: estimacién de seiiales de nivel y crecimiento.

Ignacio Hernando y Javier Vallés: Productividad, estructura de mercado y situacion finan-
ciera.

Angel Estrada Garcia: Una funcién de consumo de bienes duraderos.

Juan J. Dolado and Samuel Bentolila: Who are the insiders? Wage setting in spanish
manufacturing firms.

Emiliano Gonzalez Mota: Politicas de estabilizacién y limites a la autonomia fiscal en un
drea monetaria y econémica comun.

Anindya Banerjee, Juan J. Dolado and Ricardo Mestre: On some simple tests for cointe-
gration: the cost of simplicity.

Juan Ayuso and Juan Luis Vega: Weighted monetary aggregates: The Spanish case. (The
Spanish original of this publication has the same number.)

Angel Luis Gémez Jiménez: Indicadores de la politica fiscal: una aplicacién al caso espafiol.
Angel Estrada y Miguel Sebastidn: Una serie de gasto en bienes de consumo duradero.

Jesus Briones, Angel Estrada e Ignacio Hernando: Evaluacion de los efectos de reformas
en la imposicién indirecta.

Juan Ayuso, Maria Pérez Jurado and Fernando Restoy: Credibility indicators of an ex-
change rate regime: The case of the peseta in the EMS. (The Spanish original of this publi-
cation has the same number.)

Cristina Mazon: Regularidades empiricas de las empresas industriales espariolas: ;existe
correlacién entre beneficios y participacién?



9309

9310

9311

9312

9313

9314

9315

9316
9317

9318

9319

9320

9321

9322

9323

9324

9325
9326

9327

9328

9329

9330
9401

9402
9403

9404

Juan Dolado, Alessandra Goria and Andrea Ichino: Immigration and growth in the host
country.

Amparo Ricardo Ricardo: Series histdricas de contabilidad nacional y mercado de trabajo
para la CE y EEUU: 1960-1991.

Fernando Restoy and G. Michael Rockinger: On stock market returns and returns on in-
vestment.

Jesis Saurina Salas: Indicadores de solvencia bancaria y contabilidad a valor de mercado.

Isabel Argimén, José Manuel Gonailez-Piaramo, Maria Jesis Martin and José Maria Roldin:
Productivity and infrastructure in the Spanish economy. (The Spanish original of this publi-
cation has the same number.)

Fernando Ballabriga, Miguel Sebastian and Javier Vallés: Interdependence of EC econo-
mies: A VAR approach.

Isabel Argimén y M.” Jesiis Martin: Serie de «stock» de infraestructuras del Estado y delas
Administraciones Piblicas en Espaiia.

P.Martinez Méndez: Fiscalidad, tipos de interés y tipo de cambio.

P. Martinez Méndez: Efectos sobre la politicaecondmica espaifiola de una fiscalidad distor-
sionada por la inflacién.

Pablo Antolin and Olympia Bover: Regional Migration in Spain: The effect of Personal
Characteristics and of Unemployment, Wage and House Price Differentials Using Pooled
Cross-Sections.

Samuel Bentolilay Juan J. Dolado: La contratacién temporal y sus efectos sobre la compe-
titividad.

Luis Julidn Alvarez, Javier Jareiio y Miguel Sebastian: Salarios piiblicos, salarios privados
e inflacién dual.

Ana Revenga: Credibility and inflation persistence in the European Monetary System. (The
Spanish original of this publication has the same number.)

Maria Pérez Jurado and Juan Luis Vega: Purchasing power parity: An empirical analysis.
(The Spanish original of this publication has the same number.)

Ignacio Hernando y Javier Vallés: Productividad sectorial: comportamiento ciclico en la
economia espaiiola.

Juan J. Dolado, Miguel Sebastian and Javier Vallés: Cyclical patterns of the Spanish eco-
nomy.

Juan Ayuso y José Luis Escriva: La evolucién del control monetario en Espaiia.

Alberto Cabrero Bravo e Isabel Sinchez Garcia: Métodos de prediccion de los agregados
monetarios.

Cristina Mazén: Is profitability related to market share? An intra-industry study in Spanish
manufacturing.

Esther Gordo y Pilar L’Hotellerie: I.a competitividad de la industria espafiola en una pers-
pectiva macroecondémica.

Ana Buisdn y Esther Gordo: El saldo comercial no energético espafiol: determinantes y
andlisis de simulacion (1964-1992).

Miguel Pellicer: Functions of the Banco de Espafia: An historical perspective.

Carlos Ocaiia, Vicente Salas y Javier Vallés: Un andlisis empirico de la financiacién de la
pequeiia y mediana empresa manufacturera espaiola: 1983-1989.

P. G. Fisher and J. L. Vega: An empirical analysis of M4 in the United Kingdom.

J. Ayuso, A. G. Haldane and F. Restoy: Volatility transmission along the money market
yield curve.

Gabriel Quirés: El mercado britanico de deuda piblica.



9405

9406

9407

9408

9409

9410

9411

9412

9413
9414

9415

9416

9417

9418

9419 -

9420
9421
9422

9423
9424

9425

9426

9427

9428

9429
9430

Luis J. Alvarezand Fernando C. Ballabriga: BV AR models in the context of cointegration:
A Monte Carlo experiment.

Juan José Dolado, José Manuel Gonzilez-Piaramo y José M.” Roldan: Convergencia eco-
ndmica entre las provincias espaiiolas: evidencia empirica (1955-1989).

Angel Estrada e Ignacio Hernando: La inversién en Esparia: un anélisis desde el lado de la
oferta.

Angel Estrada Garcia, M.* Teresa Sastre de Miguel y Juan Luis Vega Croissier: El meca-
nismo de transmisién de los tipos de interés: el caso espanol.

Pilar Garcia Perea y Ramén Gomez: Elaboracion de series historicas de empleo a partir
de la Encuesta de Poblacion Activa (1964-1992).

F. J. Sidez Pérez de la Torre, J. M.* Sanchez Sdez y M." T. Sastre de Miguel: Los mercados
de operaciones bancarias en Espafia: especializacion productiva y competencia.

Olympia Bover and Angel Estrada: Durable consumption and house purchases: Evidence
from Spanish panel data.

José Viiials: Building a Monetary Union in Europe: Is it worthwhile, where do we stand,
and where are we going? (The Spanish original of this publication has the same number.)

Carlos Chulia: Los sistemas financieros nacionales y el espacio financiero europeo.

José Luis Escriva and Andrew G.Haldane: The interest rate transmission mechanism: Sec-
toral estimates for Spain. (The Spanish original of this publication has the same number.)

M.* de los Llanos Matea y Ana Valentina Regrk Métodos para la extraccién de seiiales y
para la trimestralizacion. Una aplicacion: Trimestralizacién del deflactor del consumo pri-
vado nacional.

José Antonio Cuenca: Variables para el estudio del sector monetario. Agregados moneta-
rios y crediticios, y tipos de interés sintéticos.

Angel Estrada y David Lépez-Salido: La relacion entre el consumo y la renta en Espaiia:
un modelo empirico con datos agregados.

José M. Gonzalez Minguez: Una aplicacién de los indicadores de discrecionalidad de la
politica fiscal a los paises de la UE.

Juan Ayuso, Maria Pérez Jurado and Fernando Restoy: [s exchange rate risk higher in the
E.RM. after the widening of fluctuation bands? (The Spanish original of this publication
has the same number.)

Simon Milner and David Metcalf: Spanish pay setting institutions and performance outcomes.
Javier Santillan: El SME, los mercados de divisas y la transicion hacia la Unién Monetaria.

Juan Luis Vega: Is the ALP long-run demand function stable? (The Spanish original of this
publication has the same number.)

Gabriel Quirés: El mercado italiano de deuda piiblica.

Isabel Argimén, José Manuel Gonzilez-Piramo y José Maria Roldan: Inversién privada,
gasto puiblico y efecto expulsion: evidencia para el caso espanol.

Charles Goodhart and José Viiials: Strategy and tactics of monetary policy: Examples from
Europe and the Antipodes.

Carmen Melcén: Estrategias de politica monetaria basadas en el seguimiento directo de
objetivos de inflacién. Las experiencias de Nueva Zelanda, Canadd, Reino Unido y Suecia.

Olympia Bover and Manuel Arellano: Female labour force participation in the 1980s: the
case of Spain.

Juan Maria Pefialosa: The Spanish catching-up process: General determinants and contri-
bution of the manufacturing industry.

Susana Nilfiez: Perspectivas de los sistemas de pagos: una reflexion critica.
José Viiials: ;Es posible la convergencia en Espafia?: En busca del tiempo perdido.



9501

9502
9503

9504
9505
9506

9507
9508

9509
9510
9511
9512
9513
9514

9515
9516
9517

M

WORKING PAPERS (1)

Jorge Blazquez y Miguel Sebastidn: Capital piblico y restriccién presupuestaria guberna-
mental.

Ana Buisin: Principales deterininantes de los ingresos por turismo.

Ana Buisian y Esther Gordo: La proteccion nominal como factor determinante de las im-
portaciones de bienes.

Ricardo Mestre: A macroeconomic evaluation of the Spanish monetary policy transmis-
sion mechanism.

Fernando Restoy and Ana Revenga: Optimal exchange rate flexibility in an economy with
intersectoral rigidities and nontraded goods.

Angel Estrada and Javier Vallés: Investment and financial costs: Spanish evidence with pa-
nel data. (The Spanish original of this publication has the same number.)

Francisco Alonso: La modelizacion de la volatilidad del mercado bursatil espariol.

Francisco Alonso y Fernando Restoy: La remuneracidn de la volatilidad en el mercado es-
pariol de renta variable.

Fernando C. Ballabriga, Miguel Sebastidn y Javier Vallés: Espaiia en Europa: asimetrias
reales y nominales.

Juan Carlos Casado, Juan Alberto Campoy y Carlos Chulia: La regulacidn financiera espa-
fiola desde la adhesién a la Unién Europea.

Juan Luis Diaz del Hoyo y A. Javier Prado Dominguez: L.os FRAscomoguiasde las expec-
tativas del mercado sobre tipos de interés.

José M." Sanchez Siez y Teresa Sastre de Miguel: ;Es el tamario un factor explicativo de
las diferencias entre entidades bancarias?

Juan Ayuso y Soledad Niiiez: ;,Desestabilizan los activos derivados el mercado al conta-
do?: La experiencia espaiiola en el mercado de deuda piiblica.

M." Cruz Manzano Frias y M." Teresa Sastre de Miguel: Factores relevantes en la determi-
nacion del margen de explotacion de bancos y cajas de ahorros.

Fernando Restoy and Philippe Weil: Approximate equilibrium asset prices.
Gabriel Quirés: El mercado francés de deuda publica.

Ana L. Revenga and Samuel Bentolila: What affects the employment rate intensity of
growth?

Previously published Working Papers are listed in the Banco de Espaiia publications catalogue.

Queries should be addressed to: Banco de Espana
Seccién de Publicaciones. Negociado de Distribucidn y Gestion
Telephone: 338 51 80
Alcala, 50. 28014 Madrid




