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ABSTRACT

The Rise and Fall of Swiss Unemployment: Relative Demand
Shocks, Wage Rigidities, and Temporary Immigrants’

Switzerland, traditionally a ‘zero unemployment’ economy, has seen an unprecedented rise
in joblessness in the 1990s although unemployment fell again to a rather low level after 1997.
This paper tests whether Switzerland experienced a negative relative net demand shock
against the low skilled (like the US) during this period. It turns out that only workers with an
educational level below apprenticeship were affected by such a shock. Furthermore, | test
whether wages reacted flexibly to this shock and find that they were rigid, which can explain
the relative unemployment increase for this group. Finally, | test whether the skill mix of
temporary immigrants was adjusted to the relative demand shock. The evidence suggests
that it was changed during the period around 1997 when unemployment peaked. By 2001,
however, the educational mix of temporary immigrants was not significantly different from its
1991 level any more, although relative unemployment for the least skilled was still relatively
high in face of the relative wage rigidity affecting this group.
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Non-Technical Summary

Switzerland, traditionally a ‘zero unemployment’ economy, has seen an unprecedented rise in
joblessness in the 1990s. However, unlike, for example, in western Germany during the same
period Swiss unemployment fell again to a rather low level after 1997. This paper uses
microdata to test whether Switzerland has experienced similar negative relative demand
shocks for low-skilled workers as documented for other western countries during the end of
the 20th century. Because the high unemployment period was rather short, I test whether the
Swiss wage structure has reacted flexibly to potential shocks. Swiss labour market institutions
are more similar to those of the US than to those of most continental European economies and
one may thus expect an absence of wage rigidities for institutional reasons (e.g. trade unions).
Another feature of the Swiss labour market is its high share of immigrants (around 20 per
cent). Switzerland issues — among others — temporary annual work permits which may be
used to control labour supply. Therefore, this paper also tests whether the skill structure of
temporary workers in Switzerland was adjusted to relative demand shocks.

My findings are the following: First, the Swiss labour market experienced a negative
net demand shock against low-skilled workers in the 1990s. However, this applies only to
those workers who do not have an apprenticeship certificate. The Swiss apprenticeship system
is similar to the German one. Thus, the evidence in this paper supports evidence by Freeman
and Schettkat (2000) that low-skilled US Americans (workers with a high school degree) have
a lower level of skill than those holding a German-style apprenticeship certificate. The secular
relative demand shock against the ‘low skilled’ in the US literature refers to workers with a
high school certificate or less. Switzerland, however, provides a large group of workers with
apprenticeship training, so that workers with an educational level below apprenticeship are a
much smaller group in Switzerland than the ‘low skilled’ in the United States. This is one
potential explanation why Switzerland was able to prevent wage inequality increases like in
the US.

My second result is that relative wages for the least skilled (without even
apprenticeship training) have not fallen in face of a negative relative net demand shock.
Although trade unions are by far not as strong in Switzerland as in Germany, there is some
evidence from the Swiss Federal Statistical Office (Bundesamt fiir Statistik, 2002) which
shows that between 1999 and 2001 the average collectively bargained minimum wages
(German: Gesamtarbeitsvertragliche Mindestlohne) for unqualified workers rose by 7 percent
whereas those of qualified and highly qualified workers rose by about 3 percent. In the light
of my results, this gives credence to the view that these union policies generated an
unemployment-causing wage rigidity for the very low skilled in Switzerland. Although this
result may be surprising given the decentralised Swiss wage bargaining system, it might be
explained by a public debate on minimum wages which became especially prominent towards
the end of the 1990s. Public debate may co-ordinate wage demands even in a decentralised
system.

Third, I find some evidence that the share of temporary immigrant workers was
reduced among the low-skilled group when Swiss unemployment was at its peak. By the year
2001, the relative temporary immigrant worker share among the low skilled had increased
again, though. Hence, adjustment of the skill mix of immigrants with an annual work permit
to the relative demand shocks against this group seems to have been only temporary, whereas
the wage rigidity and increase in relative unemployment incidence persisted for workers with
education below apprenticeship.



1 Introduction

Rising wage inequality or rising unemployment in many industrialised countries has attracted
the attention of both professional economists and the general public. There is a consensus
among labor economists that wage inequality increased significantly in the United States from
the mid 1970s to the mid 1990s. The same is true for the United Kingdom in the 1980s (cf.
Katz and Autor, 1999). Whereas both these countries have seen a trend decline in
unemployment in the last two decades, the experience of many continental European
countries has been rather different, with many experiencing an increase in the unemployment
rate. Asthereis also abroad consensus among the labour economics profession that rising US
wage inequality is related to rising returns to skill mostly due to skill-biased technological
change (cf. Acemoglu, 2002b), Krugman (1994) has formulated the hypothesis that rising
continental European unemployment and rising US wage inequality are ‘two sides of the same
coin’ (p. 37), namely the fall in the relative demand for low-skilled labour. However, there is
little empirical evidence on this hypothesis, as studies on the issue on non-Anglo-Saxon
economies are rare (for exceptions see Blau and Kahn, 1996; Gottschalk and Joyce, 1998;

Kahn, 2000; Acemoglu, 2002a).

This paper tests Krugman's hypothesis for Switzerland in the 1990s. Having had
virtually zero unemployment for most of the post-war period, after 1991 unemployment rose
to levels Switzerland has not experienced since the 1930s when the unemployment rate was
first recorded (cf. Figure 1, see also Flickiger, 1998). However, after 1997, the unemployment
rate declined again. Figure 1 shows that the employment rate changed in a similar fashion as
the unemployment rate (note that these two rates are based on different risk sets). The trend

break and decline in the employment rate demonstrates that the rise in Swiss unemployment is



not purely related to measurement issues.! Macroeconomic factors like monetary policy may
provide an explanation for the surge in joblessness (cf. Section 2). Nevertheless, the Krugman
hypothesis rai ses the question whether Switzerland’ s unemployment experience can be related
to its wage structure. Given that around 19 percent of the population in Switzerland are
immigrants, however, it is also necessary to ask whether the flexible system of temporary

work permits was not used to accommodate demand shocks against the low skilled.

Although Switzerland is a small continental European economy, it has some
interesting ingtitutional features. Switzerland has taken a very conservative, indeed defensive,
approach towards socialist labour market regulations which many European countries enacted
in the 1970s. The Swiss labour market institutions are thus very flexible and in some sense
resemble more those of the Anglo-Saxon countries than continental European systems like
France or Germany (OECD, 1996a; b). Also, Switzerland is a very open economy with about
70 percent of GDP related to trade (Penn World Tables). Its GDP per capita is among the
highest in Europe and dlightly above the one of the United States (in US dollars in 1999,

United Nations).

What distinguishes Switzerland from the United States and Britain, however, is that it
operates an apprenticeship training system very similar to the one of Germany. One can hence
expect that its skill structure at the lower end of the distribution resembles Germany more
than the United States. Freeman and Schettkat (2000) show that low-skilled Germans with
apprenticeship training have a higher level of human capital than low-skilled Americans.
Hence, a finding of no relative negative demand shock against Swiss workers with only
apprenticeship training would support the view that the Swiss/German-style vocational

education system can achieve more wage equality in aflexible labour market.

! Since 1991, the official unemployment rate is based on International Labour Office (ILO) definitions. There
was, however, no definition change concerning the employment rate in Figure 1.
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Microeconometric work on Swiss unemployment in the 1990s is fairly rare. There are
papers trying to explain unemployment duration or incidence in relation to benefit
entitlement, social norms or active labour market policies (cf. Stutzer and Lalive, 2001; Gerfin
and Lechner, 2002; Lalive, van Ours, and Zweimiller, 2002a; 2002b). Flickiger (1998)
estimates that both the permanent and non-permanent resident workforce of Switzerland
became | ess responsive to the economic cycle in the late 1980s and early 1990s and concludes
that immigration policy as well as increased female labour supply account for this fact. A
paper more related to my question is the one by Fehr and Goette (2000). Although these
authors are mainly interested in nominal wage rigidity, they provide evidence that nominal
wage rigidities are correlated with unemployment rates across Swiss regions and industries.
To the best of my knowledge, Fehr and Goette (2000) provide the only study so far which
addresses the issue of real wage rigidity in Switzerland using individual data. However, their
empirical approach is based on a structural model that estimates the real effects of nominal
wage rigidity. As Fehr and Goette (2000) have a rather different focus than this paper, they
are also not addressing the question of relative demand shocks against the low skilled and do

not test the Krugman hypothesis.

Section 2 provides a brief introduction to Swiss labour market institutions during the
1990s. The timing of institutional changes described there will be important for the
identification strategy in the empirical part of the paper. Data sets used in this study are
discussed in Section 3. Section 4 offers a macroeconomic picture of the Swiss labour market
in the 1990s by focusing on the relative demand and supply of skills. Only high- and low-
skilled groups are distinguished in this section. It is shown that both the relative demand and
supply of high- versus low-skilled workers rose during the 1990s, but that the relative supply
increase dightly accelerated after 1997, when unemployment started to decrease. Although
there is some weak indication for relative wage rigidity, relative supply changes have played
the key role in preventing sharp rises in the skill premium between 1991 and 2001.
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Simulations further suggest that the effect of low-skilled temporary work permit holders on
the skill premium is small. However, the macro approach taken in this section relies on strong
assumptions. Therefore, an alternative approach to investigating wage rigidities on the basis
of micro datais provided in Section 5. Here | distinguish between various skill categoriesin
the age and education dimensions and find a relative wage rigidity for workers with an
education below apprenticeship level. It is also shown that the share of workers with an
annual work permit in this education group was reduced temporarily when unemployment
was at its peak in Switzerland. In sum, the results suggest that the German-style Swiss
vocational education system shielded a large part of low-skill workers from the relative
demand shocks experienced by high school graduates in the United States. However, despite
the flexilibity of the Swiss labour market ingtitutions in principle, relative net demand shocks
combined with public debate on whether to install minimum wages seem to have affected
union wage pressure (cf. Section 2) which led to an increase in the relative unemployment

likelihood of workers without any vocational education. Section 6 concludes.

2 Institutional Background

This section describes key institutional aspects potentially affecting the analysis of the paper.
A lot of the following information is drawn from OECD (1996b). The Swiss labour market
has the interesting institutional feature that it is very flexible in terms of employment
regulations (more like the US than Germany) but operates a vocational training system very
similar to the one of Germany. To illustrate how deregulated the Swiss labour market is, note
that mandatory unemployment insurance was only introduced transitorily in 1977, to be made
permanent in 1983 (SECO, 2002). OECD (1993) employment protection indicators rank
Switzerland among the least regulated labour markets, closer to the US than Germany or
France. Also collective bargaining coverage is much lower than in Germany or France, which
have coverage rates above 90 percent as opposed to 50 percent for Switzerland in 1994
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(OECD, 1997). Moreover, collective bargaining is very decentralised (much more than in
Germany). Swiss collective bargaining agreements may bind a whole industry nationwide, but
may also just cover an industry in a region or only a single company. The OECD (1996b)
reports results from a survey suggesting that only 72 percent of workers covered by collective
bargaining were also affected by wage agreements, which substantiates the view of flexible
and decentralised wage bargaining in Switzerland. Initiatives for reductions of weekly
working hours as implemented in Germany or France were rejected by the Swiss people in

popular votesin 1988 and again in 2002 (www.admin.ch).

However, unions manage to fix minimum wage agreements in many sectors and a
recent study by the federal statistical office suggests that minimum wages were pushed up on
average by 7 percent for workers without even an apprenticeship qualification between 1999
and 2001 whereas the minimum wages of workers with qualifications increased by only 3
percent on average (Bundesamt fur Statistik, 2002). This development occured at the same
time when the public debate on the formal introduction of minimum wages was sparked off
by union demands (Swiss Federation of Trade Unions, 2000).> Hence, despite of the general
flexibility of the decentralised Swiss labour market, it seems that unions are able to effect
some wage compression and centralisation through public debate. Whether higher relative
wages for the low skilled are related to higher relative unemployment for this group is an
empirical question, however, which | will address on the basis of individual data in Section 5

of this paper.

Figure2 substantiates the view that Swiss wages do on average exhibit some
flexibility. It shows GDP growth per capita, wage growth (measured by the OECD as hourly
manufacturing wages) and the unemployment rate during the 1990s. The Swiss recession
lasted for more than half a decade, but real wage growth remained below GDP growth per

capita in all years of the 1990s except one. Yet despite the decline in real wages at the



beginning of the 1990s in Switzerland, unemployment and non-employment increased. In this
period, Switzerland experienced a prolonged recession, which was associated with high real
interest rates (the average overnight real interest rate was —2.50, 1.00, 2.74, and 0.79 percent
in the early 1980s, late 1980s, early 1990s, and late 1990s, respectively, according to author’s

calculations from Swiss National Bank data available on www.snb.ch/d/index3.html). In

addition, the Swiss labour market experienced a dightly higher rate of restructuring in the
1990s than in the late 1980s. Restructuring index calculations by the author based on the
changes in employment shares of 16 sectors (as reported by the Federal Statistical Office's
BESTA archive) reveal indices of 0.17, 0.25, and 0.21 for the late 1980s, early 1990s, and late
1990s, respectively. The index states how many percent of employees changed sector during
one quarter (agriculture is not included in the BESTA archive). However, restructuring was

higher in the early 1980s (at 0.37) due to the aftermath of the second oil shock.

The macroeconomic environment may give some explanation for why the (by Swiss
standards) sharp rise in unemployment from virtually O to slightly over 5 percent (and the fall
in the employment rate from 65.3 to 62.5 percent) in the early 1990s produced unemployment
statistics last seen in the 1930s (cf. Figure 1).* After 1997, the unemployment rate decreased
again to around 2 percent (during this period, real interest rates decreased, restructuring

abated, and growth picked up again).

These unemployment changes started an active period of labour market policy
reforms. It may be alleged that unemployment figures are affected by the generosity of
unemployment benefits. Therefore, the timing of these reforms is important for judging the
identification strategy in Section 5 of this paper, which is based on the measurement of

unemployment incidence over time. Here, | outline some of the maor changes that were

2 Informal minimum wages exist through collective bargaining contracts.

% See also Weber, 2001, on the Swiss labour market in the 1990s; Fliickiger, 1998, for a discussion of labour
market developments in Switzerland since the mid 1970s; and Schmid, 1998, for a discussion of Swiss
unemployment in the 20" century.



made. On the 1% of April 1993, a significant increase in the maximum eligibility period was
enacted from 85/170/250 to 170/250/400 days for people who had contributed 6/12/18 months
to the insurance fund. But the reform also reduced the replacement ratio from 80 to 70 percent
for most people (SECO, 2002, and communication with SECO per email). On the whole, the
system was made more generous in face of the increasing unemployment problem. However,
from 1995 onwards, the system became more stringent again. There were small reforms of the
benefit system in every single year between 1995 and 2002 that are not important for the
purposes of this paper, though. The interested reader can follow up the links on the internet

web site www.seco-admin.ch/ or request the SECO (2002) mimeograph from the author.

One explanation put forward for why Swiss unemployment has been very low in the
past is the flexible system of work permits that Switzerland operates (cf. Liebig, 2002, on
Swiss immigration policy). The main categories of immigrant workers are frontier persons
(G-permit), who are nor allowed to stay overnight in Switzerland, seasonal workers (A-
permit), who must not stay in Switzerland for longer than 9 months per year and have to get
their permit renewed every year, annual (B-permit) workers, who have to get their permit
renewed until they receive amost automatically a permanent (C) residence permit after five or
ten years in the country (depending on their nationality). The share of permanent (C) residents
among resident (B and C) immigrants increased from 28 percent in 1960 to 37, 77, 75, and 75
percent in 1970, 1980, 1990, and 2000, respectively (Bundesamt fur Auslanderfragen, 2000).
This has also been documented by the OECD (1996b) and Fllckiger (1998), where evidence
is provided that both the permanent and non-permanent workforce were less elastic to shocks
in the late 1980s / early 1990s than in the 1970s/ early 1980s. Since 1988, there have been 4
popular votes initiated by right-wing groups to limit the share of immigrants in the population,
which is currently around 19 percent. All these initiatives have been rejected by the Swiss
people (although the vote on limiting the number of asylum seekers in 2002 was very close),
but so has been a government proposal for ‘easier naturalisation of young immigrants’ in

7



1994. In the same year, the Swiss people also accepted a proposal for ‘forceful measures in
immigrant law’ (details on all these popular votes can be found in French and German on the

internet page www.admin.ch). These popular votes demonstrate that immigration is an

important and topical issue in Switzerland. Therefore, the investigation of wage and
unemployment structures in this paper will be complemented by an analysis of the potential
labour supply effects generated by variations in the immigrant population. | will focus on the
effect of aliens on the skill structure and test whether the relative share of temporary
immigrants was adjusted to relative net demand shocks in the labour market. This question is
interesting from a policy point of view, as temporary work permits exist also for the purpose

of allowing some labour supply fine tuning.

3 Data
I mainly use the Swiss Labour Force Survey (SLFS, abbreviated SAKE in German, ESPA in
French), which is a representative survey of permanent residents of Switzerland (see

http://www.statistik.admin.ch/stat ch/ber03/sake/etfr03.htm for more information on the

SLFS). The SLFS is the only generaly available micro data source for the 1990s which is
representative for the population of residents of Switzerland (which includes immigrants with
B and C permits). It was started in 1991 and has been continued annually since then.* Only
people aged 16 to 65 are included in the sample. Apprentices are excluded in the wage
samples, because the hours worked in the firm information is not consistently available for the
whole observation period. So are self-employed workers, because it is unclear how much of
their income is attributable to human versus physical capital. The wage variable is earnings
divided by norma hours worked. The labour force status is classified according to the

definition of the International Labour Office, which demands a person not to be working,

“ Table B1 in Appendix B reports sample sizes for the years 1991 to 2001.
8



searching for work and to be ready to take up work in the very short term in order to be

regarded as unemployed.

Furthermore, al anayses will be carried out using the cross-sectional weights
provided in the SLFS by the Swiss authorities. Table Al in Appendix A provides summary
statistics (taking weights into account) for the labour force samples (as used in the
unemployment regressions in Section 5).° Wages are adjusted by the consumer price index to
year 2000 Swiss francs. As to the labour market characteristics, dummy variables are used to
define age, highest educational attainment, gender, and regional categories. Age is used as a
proxy for experience. For readers familiar with the Swiss education system, higher education
includes Universitat and Hochschule; higher vocational education subsumes any type of
Fachschule plus the Meister degree; advanced high school denotes Matura; apprenticeship
consists of Diplommittelschule plus any type of Lehre (apprenticeship) except Anlehre (low
profile apprenticeship). People with only Anlehre (low profile apprenticeship), any other form
of education, mandatory school, or no formal degree at al are subsumed under the education
category mandatory school or less. Note that from 1996 onwards, there was a slight coding
change in that ‘other form of education’ was excluded as a possible answer to the education

guestion. However, | will argue in Section 5 that my results are not driven by this fact.

Region is classified according to which language is spoken in the canton (Swiss
political subunit). Although Switzerland is a rather small country (slightly less than twice the
size of New Jersey in area with a population of dlightly more than 7 million people;

www.cia.gov/cia/publications/factbook/index.html), labour markets are <till somewhat

segregated between the three largest language groups (German, French, and Italian). In some
cantons, more than one language is spoken, so for Fribourg, Valais, and Vaud, | alocate

people to the French or German region according to their mother tongue. The same is true for

® Table B2 and Table B4 in Appendix B display summary statistics for the samples used in the wage and non-
employment regressions in Section 5, respectively. The same samples are used in Section 4.
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Grigione, where people are allocated to the German or Italian part of Switzerland according to
their native language (Rumantsch people are alocated to the German part). The French and
Italian parts are subsumed under the category ‘Latin’, as sometimes done in Switzerland
(there are not that many observations — especially on immigrants — for the rather small Italian
part of Switzerland in the sample). Shares of temporary work permit holders (B immigrants)

by subgroup are shown in Table A2 in Appendix A.°

In addition to the Swiss Labour Force Survey, | make use of the so-called Swiss Wage
Structure Survey (WSS), which is a survey of employers (for information in German, French,

or Italian, see the internet page http://www.statistik.admin.ch/stat_ch/ber03/Iohn/dtfr03.htm).

Although the WSS is very large with around 500,000 observations, it also has some
drawbacks. First, | received data only from the private sector. Second, about 17 percent of the
observations have no information on education, which is a key variable for my purposes.
Third, the survey refers only to wage earners and thus is neither representative for the labour
force nor the population (no non-employed persons are included). Fourth, workers who may
appear in two different waves are not identifiable due to lack of a person identifier. Fifth, the
survey started only in 1994 and is bi-annual. Nevertheless, data from this survey may serve as

auseful sensitivity check for changes in the Swiss wage structure since 1994.”

® Table B5 and Table B6 in Appendix B provide unemployment and non-employment rates for various socio-
economic subgroups.

" Table B3 in Appendix B reports means for the WSS samples. Comparing these with the ones of the SLFS in
Table B2 reveals a similar age and regional structure, but differences in the education and gender shares. The
latter probably stems from the fact that the public sector is excluded from the data set available to me (it is not
possible to form a private sector sample from the SLFS that corresponds to the WSS sample selection). The
former may also be related to this issue, but the just mentioned high number of missing answers in the
education variable may aso play arole. Note that the wage variable in the WSS is full-time equivalent gross
monthly earnings (a variable that has already been created by the statistical office).
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4 The Macro Picture: Relative Supply and Demand Changes and

Immigrant Workers
This section provides afirst overview of changes in the relative supply and demand for skills
in the Swiss labour market in the 1990s using data from the SLFS. Katz and Murphy (1992)
have among others documented the secular increase in the relative demand for high- versus
low-skilled labour in the United States. Although the relative supply of high-skilled labour
increased, relative demand outpaced the supply increase, which can explain the rising skill
premium in the US in the 1980s and mid 1990s (for a survey, see Acemoglu, 2002b). In this
section, | apply the framework used in Katz and Murphy (1992) and Autor, Katz, and Krueger
(1998) in order to describe relative demand and supply changes in the Swiss labour market.
Furthermore, in an extension to this framework, | simulate the degree of relative wage rigidity
and the contribution of immigrants to the skill premium. Although what follows relies on
strong assumptions, this analysis within a model frequently applied in the literature is useful
to provide a rough picture of relative supply and demand for skill changes during an

exceptional period for the Swiss labour market.

Following Katz and Murphy (1992), Autor, Katz and Krueger (1998) and Acemoglu
(2002a), | take the constant elasticity of substitution (CES) production function as a modeling

framework

=HAL) +(AH)H",

where A and A indicate high- (H) and low skill (L) augmenting technology, respectively,
and t is a time indicator. Assuming firms are on their relative demand curve, the following

relationship must hold (which is the implicit relative demand function):

Ow,0_ntos O 0" oppUd
G0 HEH["U% -lm —% @D
DWnD H OAQ 0 bgg
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where | will assume the elasticity of substitution o to be either 1, 1.4, or 2 (cf. Katz and

Murphy, 1992; Autor, Katz and Krueger, 1998; or Acemoglu, 2002a). D, and D, are

demanded quantities of labour types H and L, respectively. Under these assumptions, one can

il O, O
estimate the relative demand index In D%D by observing relative wages In*] and
OM O OW: O

: D, O . .
relative employment In D%D- In order to create a benchmark for the simulation of wage
O O

rigidities, | invoke the assumption that relative supply is inelastic and changes in relative

supply equal changes in the relative population of the two skill groups, In— S —1.% Although
= 0

this assumption may seem strong, it is plausible for a simulation exercise, as it only refers to
changes instead of absolute ratios.® Effectively, | impose in this section that if the relative
number of people with high skills increases by 10 percent in the population, the relative
labour supply of high-skilled labour will aso increase by 10 percent. This assumption is used
to simulate the degree of relative wage compression, i.e. relative wage rigidity, that occurred

since the beginning of the observation period, t, =1991. To this end, the ‘market relative

wage', i.e. the relative wage that equates changes in relative demand to changes in relative

supply, hasto be calcul ated:

— |:| N -1 |:| |:| |:| 1
Ow, 0 0105 0ALC D 0 H Ow, U 010 A%D
(W E H%% AO I% SO E H Wi, E—HEE g Ato ﬁ %

)
The first term of the sum on the right hand side of equation (2) is the relative wage which

equates relative demand to relative supply. The second term {in curly brackets} guarantees

8 This is an adaptation of the framework by Katz and Murphy (1992), Autor, Katz and Krueger (1998), and
Acemoglu, (2002a), in order to gauge the extent of relative wage rigidity.
® The microeconometric methodogy of the following section does not make this strong assumption.
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that in the base year, t, =1991, the observed and the simulated relative wages are equal. For
the following years, equation (2) states the wage that equates changes in relative demand to
changesin relative supply, which iswhy | refer to it as the ‘ market relative wage'.

| take the difference between the observed relative wage and the simulated * market
relative wage' to be a quantitative indicator for relative wage rigidity in period t, RWR,

where | set thisrigidity indicator

O Owld
RWR Eln%ﬁg—ln]% (©)
OWe O OWO

equal to zero in the base period t, by definition. It can be shown by straightforward algebraic

reformulation that

0
DDD DD DDE D%P

_ 0, ' 0saE
RN

Hence, within this framework, the relative wage rigidity indicator is smply a function of the
observed relative employment-population ratios of high- versus low-skilled labour plus the

constant term in curly brackets (which sets RWR equal to zero in the base period, t, =1991).

In addition, this framework alows simulation of the relative supply effect on relative
wages by holding the relative demand index fixed (e.g. equal to the level at some base period

t,, 1991 in my case):

DAn 0s,00
S . 5
” A, ﬁ is sdg ©)

The series simulated in equation (5) will be called ‘constant demand market relative wage

below.
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This simple macroeconomic framework is set up as atwo skill model. Using data from
the SLFS, | define high-skilled workers to be college or university degree holders, whereas
low-skilled workers are defined to be persons with an apprenticeship certificate. The reason
why | choose this group rather than workers with high school education (as in the US
literature) to be the low skilled is that, in Switzerland, the apprenticeship certificate is the
major low-skill degree (as is apparent from the sample means in Table Al). On the basis of
the socio-economic characteristics described in the previous section, | define 100 age-
education-gender-region cells. For each cell, | calculate the median (or the mean, the
sensitivity of the results will be discussed later) wage and the size of the cell in terms of
number of persons (using the SLFS sample weights). In order to calculate a wage series for
university/college graduates, for example, | average the wage over al cells referring to
university/college graduates using the average size of each cell in the sample period as a
weight. Similarly, in order to obtain a supply series for e.g. university/college graduates, |
average the size of all corresponding cells using the average wage of each cell as aweight (as
in Katz and Murphy, 1992). The relative supply of high (university/college) over low
(apprenticeship) skillsis then calculated as the ratio of university/college over apprenticeship
‘equivalents asin Autor, Katz, and Krueger (1998) and Acemoglu (2002a): | simulate higher
vocational and advanced high school degree holders to entail 0.6 and 0.2 times the human
capital of university/college degree holders and add them with these shares to this group in
order to obtain a‘high-skill equivalent’ series. To get a‘low-skill equivalent’ series, | add 0.4
and 0.8 times the number of higher vocational and advanced high school degree holders to the
apprenticeship certificate holders plus 0.5 times the number of workers with mandatory
education or less. Relative wage and supply series are then obtained by taking the ratio of

high- over low-skill wages or ‘ equivalent workers', respectively.

Table 1 displays the relative demand and supply indices for Switzerland between 1991
and 2001. The relative demand estimates are based on the assumption that the elasticity of
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substitution is 1.4. The first thing to observe is that both the relative demand and the relative
supply of high-skilled over low-skilled labour increased considerably during the observation
period. The 1991 to 2001 changes are 0.26 and 0.32 log points for relative demand and
supply, respectively (if one were to take cell mean instead of median wages as a measure, the
corresponding figures are identical; results are available from the author upon request). There
is some coincidence of unemployment changes with relative supply and demand changes. It
turns out that relative demand increases were more in line with relative supply increases when
unemployment was rising up to 1997 (the respective increases were 0.14 and 0.12 log points),
but the relative supply of the high skilled increased somewhat faster when unemployment fell
between 1997 and 2001: the increase in the relative supply and demand for skills during this
period was 0.18 and 0.14 log points, respectively (this holds no matter whether cell mean or

median wages are used).

In order for these demand and supply developments over time to provide an
explanation for the changes in the unemployment rate, there has to be some form of wage
rigidity. Figure 3 simulates the ‘market’ relative wage by assuming that changes in relative
population numbers equal changes in relative supplies and simulates the relative wage rigidity

indicator RWR as in equation (4) above (o is assumed to be 1.4). A further simulation in

Figure 3 holds the demand index constant at its 1991 level and shows what the ‘market’
relative wage would have been, had there only been supply, but no demand changes (cf.
equation (5)). As can be seen by comparing the observed and the ‘market’ relative wage, a
small gap between these two lines emerges during the 1990s. This gap can be interpreted as
an estimate of wage rigidity. The magnitude of the gap suggests that the ratio of high-skilled
over low-skilled wages should have been around 1 percent higher in the late 1990s to have
kept relative employment in line with relative supply changes (cf. Table 1). This number —
albeit small and only statistically significant at the 10 percent level in 1995 — is robust across

aternative specifications including self-employed workers and using cell mean instead of
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median wages. Using 1 and 2 instead of 1.4 as the elasticity of substitution renders a relative
rigidity estimate of around 1.5 and 0.7 percent, respectively. Hence, the relative wage rigidity
seems to be small according to these simulations. Therefore, relative wage rigidity (which
corresponds to changes in the relative employment-popul ation ratios as shown in equation (4))
does not seem to be the sole driving force behind the rise and fall of aggregate Swiss
unemployment (see Section 2 for a short discussion of other factors). Nevertheless, the results
presented here are still tentatively indicative of wage rigidities playing some role in the Swiss

unemployment experience, an issue which will be investigated further in Section 5.

Table 1 and Figure 3 also demonstrate that increases in the relative supply of skilled
labour contributed to a compression of the skill premium of 0.23 log points between 1991 and
2001 (from the observed 0.51 log points down to the simulated value of 0.28). As can be seen
from the figure, the supply effect accelerated after 1997 when unemployment started to
decrease again.” This increase in relative supply is very high if compared to Acemoglu’s
(2002a) results for the US between 1987 and 1997: Table 1, Panel B, in Acemoglu (2002a)
suggests a relative skill supply increase of only 0.09 log points [ = 1og(0.743) — log(0.609)].
As the skill premium in Switzerland stayed constant or even fell during the observation
period, my result is consistent with the claim by Gottschalk and Joyce (1998) that supply
changes do matter more in explaining different developments in skill premia between

countries than generally acknowledged in the literature.

As indicated above, Switzerland is due to its high living standard a very attractive
country for immigrants. Because immigration policy is a hotly debated issue in Switzerland
with popular votes on the limitation of immigration being held regularly (see Section 2
above), | simulate in Table2 and Figure 4 the ‘market’ relative wage had there been no B

(temporary) or no B nor C (permament) immigrants in the Swiss labour market, respectively.

19 Table B4 in Appendix B shows that these supply changes are both related to an increase in higher education
and a decrease in the share of workers with apprenticeship training or only mandatory schooling or less.
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Figure 4 clearly demonstrates that the exclusion of all (or just temporary) resident immigrants
from the Swiss labour market would have increased the Swiss skill premium, because
immigrants are on average higher qualified than Swiss workers. Moreover, there are no large
changes in the gap between the ‘market’ wages with and without immigrants, except during
the period 1991-1996, when this gap temporarily dightly increased. As unemployment
reached its peak in 1997, this implies that the Swiss immigration regime successfully
decreased the relative share of low-skilled immigrants during this period of relative demand

shocks against this group. In Section 5, | present microeconometric evidence on this issue.

Table2 aso simulates the ‘market’ skill premium had only the low-skilled
(apprenticeship or below) (temporary) immigrants left the country. If this policy had been
imposed on al low-skilled temporary (B) work permit holders, the skill premium would have
fallen by about 0.02 log points, a rather small effect for an extreme policy. Only if al low-
skilled immigrants (temporary and permanent) work permit holders had left the country, the
skill premium would have fallen by around 0.12 log points, a more sizeable amount.™ | thus
conclude that the only viable immigration policy — decreasing further the number of
temporary immigrants, would not have had very large effects even if taken to the extreme.
Sheldon (2000) — using a very different conceptual approach — also concludes that the effects

of immigrants on wages in Switzerland are rather small.

To sum up this section based on macroecomomic simulations, the fact that the skill
premium in Switzerland during the 1990s stayed constant or even fell can primarily be
attributed to a large increase in the relative supply of skilled workers, much larger than the
onein the US during one decade. There is also some evidence for relative wage rigidity of the
order of about 1 percent. This only weakly supports Krugman's (1994) hypothesis, as supply

effects and not rigidities seem to be the most important driving force for the development of
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the skill premium over time. Furthermore, Swiss work permit policy somewhat
accommodated the relative demand shock against the low skilled in the mid 1990s by
temporarily changing the skill mix of the immigrant work force. However, even an extreme
policy of sending all low-skilled temporary work permit holders to their home countries

would not have changed the skill premium massively.

Because these macro simulations — despite their appeal — rest on strong assumptions
and only distinguish between two skill groups, | will present some microeconometric
evidence (with arguably less strong assumptions) on changes in the Swiss wage,

unemployment, and non-employment structures in the following section.

5 The Micro Picture: Changes in the Wage, Unemployment, Non-

Employment, and Immigrant Share Structures

5.1 Empirical Aproach: Classification of Labour Market Characteristics

The methodological approach used here to identify relative net demand shocks and wage
rigidities concurs with Nickell and Bell (1996) and Gottschalk and Joyce (1997), where
unemployment is used as a measure of quantity rationing in the presence of wage rigidities.
However, unlike these authors, | consider several classes of skill in both the age (as a proxy
for experience) and education dimensions and control for these as well as other labour supply
factors (gender, region) in a regression framework in both the wage and unemployment

models.

To describe ceteris paribus changes in the wage, unemployment and non-employment
structures, | estimate standard log-linear wage and probit unemployment (or non-

employment) regressions on the samples described in Section 3 and used in the previous

" The implementation of such a policy would have meant the end of the rule of law in Switzerland, though, with
permanent residence permit holders being deprived of their legal rights. This might have caused a massive
credibility loss for Switzerland with severe economic as well as political effects.
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section. The theoretical justification for and identifying assumptions of the empirical approach

introduced hereis given in Appendix A. The models | estimate are:
E HnW, [XE= xB,

ER, |X§: ® (xy,)

where W is the hourly wage rate, U an unemployment or non-employment indicator, X is a
vector of dummy variables containing different categories of age, education, gender, and
region. In comparison to the macro approach of the previous section, | thus explicitly consider
two dimensions of skill (age and education). Furthermore, | distinguish between 5 different
categories in both the age and education dimensions, rather than just allowing for 2 skill types
as in the previous section. ®(-) is the cumulative distribution function of the standard normal
distribution. Cross-sectional regressions are estimated separately for each year t of the Swiss
Labour Force Survey. Tests on the changes in the p and y coefficients over time are then
carried out to describe ceteris paribus changes in the wage and unemployment (or non-
employment) structures. By a change in the wage structure | mean, for example, a decrease in
ceteris paribus youth wages in relation to some average wage. The ‘average wage or
‘average unemployment (or non-employment) likelihood' is defined here as the estimated
wage or unemployment likelihood for the 1991 sample mean of the labour force (or the
population in the non-employment regressions). It can be shown that due to the non-linearities
of these regression models, a transformation of the coefficients as in Haisken-New and
Schmidt (1997) is required before differences across time in the coefficients can be interpreted
as the contribution of the respective labour market characteristic to changes in wage or
unemployment structures (cf. Appendix A). The transformations are carried out such that
dummy variable coefficients do not state the difference in the outcome variable with respect

to a base category, but instead with respect to the 1991 sample mean. Therefore, my reported
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regression results below do not state a base category but show the transformed coefficients for

al dummy variables.

Table 3 summarises the classification of labour market characteristics x, (e.g. young
age, low level of education), based on the changes of its transformed coefficients (indicated
by an asterisk), (ﬁ1*991+r,k _181*991,k) and (}/;991+r,k - y;991,k)' Depending on the change of its

regression coefficients over time, each labour market characteristic is contributing to a
decreasing, constant, or increasing wage (or unemployment likelihood) relative to the
reference market (here the 1991 sample mean). By observing wage and unemployment (or
non-employment) changes jointly, each labour market characteristic can be classified into one
of nine different cases. These are distinguished by increasing or decreasing relative demand
(net of supply) and by whether the relative wage reacted to this relative net demand shock (see
Appendix A for a further discussion of this methodology). The classifications (4) and (6) in
Table 3 refer to flexible labour markets, where relative demand shocks cause relative price
changes. Classifications (1), (2), and (3), however, refer to labour markets where potential
relative demand shocks (not identified in case (1)) lead to quantity rationing in terms of higher
relative unemployment. If Krugman's (1994) hypothesis applies to Switzerland, one should
observe one of these classifications for a low-skilled group during the period from 1991 to
1997, when unemployment rose on average. Empirical results are presented in the following

section.

5.2 Relative Net Demand Shocks and Wage Rigidity
The estimated coefficients of the age and education categories using SLFS data in the wage

and unemployment regressions are displayed in in Figure5 and Figure 6. As outlined in

12 The regression results are reported in Table B7 and Table B9 in Appendix B. Note that the coefficients are
transformed as briefly explained in the previous subsection, so that the ‘base’ for the dummy variables is the
1991 sample mean of the unemployment regression sample (i.e. the average characteristics of the 1991 labour
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subsection 5.1 the purpose of this exercise is to identify relative net demand shocks and the
existence of wage rigidities. Table A3 and Table A4 in Appendix A present the changesin the
wage and unemployment coefficients over time, respectively. Each column reports the change
in the coefficients between 1991 and the reported year as indicated above the respective
column. Thus, the column headed 1997 exhibits the change in the coefficients between 1991
and 1997, whereas the 2001 column reports the coefficient changes between 1991 and 2001.
The purpose of these tables is to show how the wage and unemployment structures changed
between alow (1991) and a high (1997) unemployment year as well as between the two low
unemployment years (1991 and 2001) which mark the beginning and the end of a special
decade for the Swiss labour market. Note that due to the rotating panel nature of the Swiss
Labour Force Survey, some persons are interviewed in several waves. Therefore, the number
of persons is not equal to the number of observations up to the comparison year 1995. The
standard errors used to obtain the t-values in parentheses are adjusted for this fact. In order to
formally classify labour market characteristicsasin Table 3, | apply atwo-sided t-test at the 5
percent level to each category’s coefficient in both the wage and unemployment regressions.™
On the basis of these tests, | classify each labour market characteristic into one of the nine

categories of Table 3.

The result is reported in Table 4a. Each column of this table reports the classification
for the indicated year with 1991 as the base year. As the table shows, there have been some
changes in the Swiss wage and unemployment structures between 1991 and 2001. However,
not many changes are persistent. Consider first the period 1991 to 1997 when average
unemployment reached its peak. Perhaps surprisingly, there seem to have been no significant

relative net demand shocks for any age group (together with the large fall in the share of

force). Accordingly, the transformed constant equals the estimated log wage for this reference market (hence
the constant is called 1991 sample mean here).

3 This is equivalent to a 10-percent-level Bonferroni test of the joint null hypothesis that there was neither a
change in the wage nor the unemployment structure with respect to the tested category (e.g. mandatory school
or less) (cf. Mittelhammer, Judge, and Miller, 2000, p.73 f.).
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young workers as demonstrated in Table A1 in Appendix A this suggests counteracting
relative supply and demand shocks for this group). However, workers with an apprenticeship
training have experienced a positive relative net demand shock (classification (8): weakly
rigid in increasing market) whereas those with mandatory school or less have faced a
negative relative net demand shock as the results for the years 1995 and 1996 indicate
(classification (2): weakly rigid in a decreasing market) (see also Figure 6b). Given that the
relative supply of workers with an apprenticeship training had not decreased (much) up to
1997 (cf. Table A1), this result suggests that this group was not only unaffected by negative
relative net demand shocks (where ‘net’ refers to demand net of supply), but also unaffected
by pure negative relative demand shocks.” This is an interesting result, as it means that the
major low-skill group in Switzerland did not experience the same shocks as the major low-

skill group in the United States (namely high school graduates, cf. Acemoglu, 2002a; b).

Concerning the increase in the unemployment likelihood for the least skilled group
(with mandatory schooling or less), note that it occurred between 1994 and 1995. Hence, this
result is unlikely to be distorted by frictional unemployment components as the major change
in the unemployment benefit regime occurred aready in early 1993 (cf. Section 2 and the
theoretical discussion in the Appendix). Furthermore, the dlight coding change of the
education variable in the SLFS took place between 1995 and 1996 (cf. Section 3). Therefore
the timing of events suggests that the finding of an increased relative unemployment

probability for the least skilled is not driven by measurement issues.

As the test results show, the wage structure did not respond to this negative net
demand shock against the least skilled, pointing to an unemployment generating wage
rigidity. Looking at the column for the year 2001 in Tabled4a — when the average

unemployment rate had decreased again — reveals that this relative wage rigidity for the very

14 Table B4 in Appendix B shows that the share of persons with apprenticeship training in the population did not
decrease at al between 1991 and 1997.
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low skilled persisted until the end of the observation period (although it does not show up
significantly between 1997 and 2000 in this specification). This finding is consistent with a
recent study by the Swiss Federal Statistical Office (Bundesamt fur Statistik, 2002) which
shows that between 1999 and 2001 the average collectively bargained minimum wages
(German: Gesamtarbeitsvertragliche Mindestiohne) for unqualified workers (without
apprenticeship) rose by 7 percent whereas those of qualified and highly qualified workers rose

only by about 3 percent.

Before concluding that the Swiss wage structure is rigid with respect to the least
skilled workers, | carry out some sensitivity checks. First, Switzerland is known for its
flexible working time regime (cf. Sousa-Poza and Henneberger, 2001). For example, instead
of 50 percent (part-time) and 100 percent (full-time) working time contracts, 80 percent
regimes are also not uncommon. Therefore, | also estimate the unemployment regressions
with the degree of unemployment as the dependent variable. For example, if a person works
50 (80) percent but says he or she is currently looking for a full-time job, the dependent
variable will indicate 50 (20) percent unemployment. Similarly, unemployed people looking
only for part-time employment are also coded as 50 percent unemployed as opposed to those
searching for full-time work, who are 100 percent unemployed. These degree of
unemployment regressions are then estimated by OLS (with robust standard errors).
Otherwise, the same testing procedure as in the previous anaysis is applied (there are small
changes in sample size due to some missings in the degree of unemployment questions).
(Alternative estimation results based on a Tobit model with double censoring revealed almost
the same classification results, which make no difference to the interpretation for the purposes

of this paper).

Another sensitivity check | carry out is to run non-employment instead of

unemployment regressions, as some non-employed people may be discouraged workers (cf.
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Flinn and Heckman, 1983; Tano, 1991; or Gonul, 1992; and the references therein for the
debate on whether ‘unemployment’ and ‘out of the labour force' are behaviourally distinct
states). Many North American labour economists therefore prefer non-employment rates to
unemployment rates as a statistical measure for labour market flexibility. Note that by
considering non-employment as a measure for unemployment, the sample size increases
significantly as all ‘non-participants’ in the labour market are now included in the regressions.
This aso changes the ‘reference’ labour market somewhat (it is now the 1991 sample mean of
the whole working age population, not just the labour force), which may also alter the
transformed wage coefficients and affect the inference results when classifying labour market

characteristics.

In order to check whether the relative wage rigidity for workers with mandatory
school or less is robust to these aternative specifications, the reader is referred to the
classification results exhibited in Table4b and Table 4c (based on the t-tests provided in
Table A5 and Table A6)."> As can be seen from these tables, this finding is indeed robust
across al three measures of ‘unemployment’. So isthe lack of arelative negative net demand
shock against workers with apprenticeship training. In the degree of unemployment
specifications, the rigidity for workers with mandatory school or less shows up in more years
than in the binary unemployment model. This is probably because the degree of
unemployment regressions use especially for women a more accurate measure of quantity
rationing. Indeed, separate regressions for men and women (available from the author by
reguest) show that women are more affected by the relative wage rigidity for the least skilled
than men. In the non-employment specification, this rigidity appears first in 1999 and persists
thereafter. However, the point estimates exhibited in Figure 6¢ show that the increase in the

non-employment likelihood is fairly steady from 1993 to 2001.

> Regression results for the degree of unemployment equations are presented in Table B10 of Appendix B.
Sample means and estimation results for the non-employment regressions can be found in Table B4 and Table
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Another robust result across al specifications is the increase in the relative wage of the
most experienced workers (aged 56-65), a phenomenon which has also been documented for
the United States (cf. Katz and Autor, 1999). In addition, the increasing demand for female
relative to male workers is a robust finding. There seem to have been no clear net demand
shocks in the regional dimension, although there is some indication of a temporary relative
wage rigidity in the Latin part of Switzerland up to 1996 in the degree of unemployment

specifications.

As afinal robustness check, | use wage data from 1994 to 2000 from the Swiss Wage
Structure Survey (WSS) as described in Section 3. The changes of the (transformed)
coefficients with corresponding t-statistics are presented in Table 5.*® Testing for changes in
the wage structures in Table 5 reveal s that there has been a significant rise in the relative wage
position of least skilled workers between 1994 and 2000 (a small rise for those with
mandatory schooling or less, a larger rise for those with other education).” Hence, the
evidence from the WSS also substantiates the robust finding from the SLFS that the relative
wage of the least skilled was not allowed to fall in Switzerland even in the face of rising
relative unemployment and non-employment for this group. This is consistent with the
Krugman (1994) hypothesis. An alternative explanation like efficiency wages is not plausible,
as it is unclear why the least skilled should be more affected by them than high-skilled
workers. Indeed, the least skilled should be the easiest to monitor, monitoring costs being a
major ingredient to the efficiency wage hypothesis (Shapiro and Stiglitz, 1984). Furthermore,

the timing of the relative wage increase in the WSS is consistent with the study by the Swiss

B11, respectively. Graphical illustrations of the development of the skill (age and education) coefficients over
time are displayed in Figure 5 and Figure 6.

® The cross-sectional regression coefficients are shown in Table B8 in Appendix B. Comparing the wage
regressions from the SLFS in Table B7 with those from the WSS in Table B8 reveas amost identical
coefficients with respect to the age, gender, and regional wage structures. However, there are some
differences in the sizes of the education coefficients which may be related to the missing data problem or the
sample population (private sector only) as discussed in Section 3.

7 Although persons with other education have higher human capital than workers with mandatory schooling or
less, they earn less than workers with apprenticeship training, as Table B8 in Appendix B demonstrates.
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Federal Statistical Office on union wage contracts between 1999 and 2001 (Bundesamt fir

Satistik, 2002, cf. Section 2).

Having established the negative relative net demand shock and relative wage rigidity
for workers with mandatory education or less, | test in the following section whether the

issuance of temporary work permits to immigrants responded to this shock.

5.3 Changes in the Temporary Immigrant Structure

Tests whether there have been changes in the temporary immigrant structure since the base
year of 1991 are provided in Table 6 (the temporary (B) immigrant shares by subgroup are
reported in Table A2 in the Appendix). Table 6 is based on probit regressions that estimate the
probability of being a temporary work permit holder in the Swiss labour force depending on
the same socio-economic characteristics as in the previous wage and unemployment
regressions.”® The displayed changes in the coefficients can thus be interpreted as ceteris
paribus changes in the temporary immigrant shares for the respective categories (relative to
changes in the reference market, as in the wage and unemployment regressions above). Note
that the dependent variable in these regressions equals 1 for temporary immigrants and O for
Swiss persons and permanent immigrants. This specification reflects the fact that state treaties
with many countries as well as legal issues restrict labour supply fine tuning essentially to

temporary work permit holders (cf. Section 2).

Table6 shows that around 1997, when unemployment peaked in Switzerland, the
relative temporary work permit share of persons with mandatory schooling or less was
reduced. Although this result is only significant at the 10 percent level, it substantiates my
macro simulation results of Section 4, which also suggests that work permit fine tuning

worked effectively to change the skill mix of immigrant labour during the period of high

'8 The cross-sectional estimation results are shown in Table B12 of Appendix B. It demonstrates that workers
with avery high or with a very low level of education are more likely to be temporary immigrants than those
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unemployment. However, it should be noted that the share of temporary immigrants on

average increased together with unemployment.®

One may wonder whether this is a reflection of the fact that Swiss authorities were
more reluctant to turn B (temporary) into C (permanent) permits when unemployment was
high. However, when running the same model for the probability of being either a B or C
immigrant, | find the same result: the share of immigrants increased on average. The point
estimates still suggest a temporary change in the skill mix against the low-skilled, but thisis
not significant any more. My evidence is thus congruent with Fluckiger's (1998) conclusion
that the temporary work force was on average not responsive to shocks in the 1990s.
However, my microeconometric results at least point to some fine tuning in the skill structure
of temporary immigrants. Yet by the year 2001, this fine tuning had aready been reversed,

although the wage rigidity for the least skilled persisted as shown in Section 5.2 above.

6 Conclusions

This paper has investigated relative wage rigidities as well as the supply and demand for skills
when unemployment rose and fell again in Switzerland during the 1990s. A macroeconomic
simulation in the spirit of Katz and Murphy (1992) shows that the Swiss labour market — just
like the one of the US — experienced a relative demand shock against the low skilled in the
1990s. The fact that the relative supply of skilled workers increased by a larger amount than
in the US in a similar period partly explains why the Swiss skill premium has stayed fairly
constant. However, simulation results also tentatively suggest that wage rigidities may

account for another part of the relatively stable skill premium.

The microeconometric part of the paper substantiates the stylised picture drawn by the

macro simulations. On the supply side, the Swiss labour force has experienced a decrease in

with apprenticeship training or higher vocational schooling. Also, young workers and personsin the Latin part
of Switzerland are more likely to hold atemporary work permit.
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the share of low-skilled workers with only apprenticeship training since around 1997. What is
remarkable, though, is that the rise in Swiss unemployment in the first half the 1990s was not
accompanied by a relative demand shock against workers with apprenticeship training. This
indicates that the Swiss-/German-style apprenticeship system has shielded the largest part of
low-skilled workers in Switzerland from the negative demand shocks affecting high school
graduates in the US. By jointly observing changes in the wage and unemployment structures,
only the skill group of workers with mandatory school or less could be identified to have
experienced a negative relative net demand shock during the 1990s. However, the relative
wage for this group did not respond to this relative demand shock, thus indicating a relative
wage rigidity. Although the average level of unemployment had come down by the year 2001,
this relative wage rigidity persisted until the end of the observation period. Whether one
measures unemployment by non-employment or allows for part-time unemployment, this
result isrobust in al specifications. It is also robust in an alternative data set, the Swiss Wage
Structure Survey. In sum, the finding of a relative wage rigidity for the least skilled is
consistent with the Krugman (1994) hypothesis, but the Swiss experience also points to the
importance of supply-side effects in explaining the relatively stable skill premium when

compared to the US.

Being one of Europe’s most prosperous countries with almost 20 percent of the
population foreign, immigration policy is aways a contentious issue in Switzerland, as regular
popular votes on whether to restrict immigration policy demonstrate. Both the macro
simulations and the microeconometric analysis show that some fine-tuning in the skill mix of
immigrants with a temporary work permit took place when unemployment in Switzerland
reached its peak. However, the macro simulations have demonstrated that even if al low-
skilled temporary work permit holders had left the country, the effect on relative ‘market’

wages of high- versus low-skilled workers would have been rather small.

19 Cf. Table B9 and Table B12 in Appendix B.
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Table 1. Macro Simulations: Demand Supply, and Wage Rigidity
‘Constant

. , Relative
Obseryed Relative Relative Mar ket Demand Wage
Year Réeative Demand  Suopl Relative Market Rigidit
Wage pply Wage Réative gidity
Waoe (RWR)
age
1991 0.51 -0.78 -1.58 0.51 0.51 0.00
1992 0.46 -0.79 -1.53 0.46 0.47 0.00
1993 0.46 -0.75 -1.50 0.47 0.45 -0.01
1994 0.48 -0.71 -1.48 0.48 0.44 0.00
1995 0.46 -0.73 -1.48 0.47 0.44 -0.01*
1996 0.46 -0.69 -1.44 0.47 0.41 -0.01
1997 0.49 -0.66 -1.45 0.50 0.41 -0.01
1998 0.45 -0.66 -1.40 0.46 0.38 -0.01
1999 0.47 -0.59 -1.36 0.49 0.35 -0.01
2000 0.45 -0.59 -1.32 0.46 0.32 -0.01
2001 0.46 -0.52 -1.27 0.47 0.28 -0.01

Note: All numbers are given in logarithms of the ratio of the high-skilled over the low-skilled figure, as described
in the text. For example, the relative wage is the logarithm of the ratio of the high-skilled over the low-skilled
wage. These simulations assume ¢ = 1.4. Bootstrap 90 percent confidence intervals for the estimated relative
wage rigidity suggest that only the figure for 1995 is significantly different from zero. The confidence intervals
are based on 500 bootstrap replications.

Source: Swiss Labor Force Survey; own calculations.

Table 2: Macro Simulationswith Alter native Immigrant Regimes

‘Market Relative

‘Market’” ‘Market Relative ‘Market Relative ‘Market Relative Wage No Low-
Year Relative Wage NoB Wage NoB & C Wage' No Low- g
; . . . Skilled B & C
Wage Immigrants Immigrants Skilled B Immigrants :
Immigrants
Simu- Difference Simu- Difference Simu- Difference Simu- Difference
lation toMarket lation toMarket lation toMarket lation toMarket
1991 0.51 0.54 0.03 0.54 0.03 0.50 -0.01 0.40 -0.11
1992 0.46 0.50 0.04 0.50 0.04 0.45 -0.01 0.35 -0.11
1993 0.47 0.49 0.03 0.49 0.02 0.45 -0.02 0.35 -0.11
1994 0.48 0.51 0.02 0.51 0.02 0.47 -0.02 0.37 -0.12
1995 0.47 0.51 0.04 0.51 0.04 0.45 -0.02 0.36 -0.12
1996 0.47 0.53 0.06 0.52 0.05 0.45 -0.03 0.35 -0.12
1997 0.50 0.54 0.05 0.54 0.04 0.48 -0.02 0.38 -0.12
1998 0.46 0.51 0.05 0.50 0.04 0.44 -0.02 0.34 -0.12
1999 0.49 0.54 0.05 0.52 0.04 0.47 -0.02 0.37 -0.12
2000 0.46 0.50 0.04 0.49 0.04 0.43 -0.02 0.33 -0.12
2001 0.47 0.50 0.03 0.50 0.03 0.45 -0.02 0.35 -0.12

Note: All numbers are given in logarithms of the ratio of the high-skilled over the low-skilled figure, as described
in the text. For example, the relative wage is the logarithm of the ratio of the high-skilled over the low-skilled
wage. The ‘Difference to Market’ columns state the difference between the respective simulation and the
‘Market Relative Wage' displayed in the second column of the table. These simulations assume o = 1.4.

Source: Swiss Labor Force Survey; own calculations.
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Table3: Relative Wage and Unemployment Behaviour and Labour Market
Classification

Contributingto a Contributingto a

Contributingto a

relative . relative
constant relative
unemployment unemployment
unemployment :
decrease increase

(yt*+r,k - yt*k) :O

(Vi = ¥ 1) <0 (Viork = %) >0

Contributingto a 0 ©: @:
relative wage weakly adjusting in  strongly adjusting in strongly rigid
increase increasing mar ket increasing mar ket (wage push)
(,8* iy )>O relative to the relative to the relative to the
vk Lk reference market reference market reference market
Contributingto a @: (5): @:
constant relative weakly rigid in e weakly rigid in
. . stable in stable .
wage increasing market - decreasing market
g : market relative to .
(,3* - B ):O relative to the the reference market relativeto the
rk o Pk reference market reference mar ket
Contributingto a 9): @: @:
relative wage converging strongly adjusting in  weakly adjusting in
decrease (wage pull) relative  decreasing market ~ decreasing market
( B -f ) <0 to the reference relativeto the relative to the
vk Lk mar ket reference market reference market

Note: The terminology ‘increasing market’ refers to a positive net demand shock (which is the same as a
negative net supply shock, as defined in the model in the Appendix). Increasing markets relative to the reference
market are identified in cases (6), (7), and (8). Analogously, a ‘decreasing market’ is equivalent to a negative net
demand shock. Decreasing markets relative to the reference market are identified in cases (2), (3), and (4). In
cases (1) and (9), the sign of the net demand shock cannot be identified. In case (5), there is no such shock.
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Table 4a: Classification Summary with Unemployment Regressions

Variable 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 1 1 1 1 2 2 2 2 2 2
Age

16-25 o o o o o o o 6 o o
26-35 o 4 4 4 o o) o 4 4 o
36-45 o o o o o o o 4 o o
46-55 ¢ ¢ ¢ ¢} ¢ ¢ ¢ ¢ ¢ ¢
56-65 o o) 6 6 0 o 6 6 6 6
Education

Higher o 8 o o o o o o o o
Higher vocational o o 0 o 0 o o 0 o o
Advanced high school 2 ° o ° o o o o o o
Apprenticeship o 0 o o o 8 o o o o
Mandatory school or less o o o 2 2 o o o o 2
Gender

Female o 8 7 7 7 o 6

Male 3 3 3 3 4
Region of Residence

German part o 0 0 o 0 0 o o o o
Latin part o o o o o o o 0 0 o

Note: The classifications in this table are based on the tests reported in Table A3 and Table A4 in Appendix A.
See also notes and sourcesto Table 4c.

Table 4b: Classification Summary with Degree of Unemployment Regressions

Variable 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 1 1 1 1 2 2 2 2 2 2
Age

16-25 o o o o o o o o o o
26-35 o 4 4 4 o o o 4 4 o
36-45 o o) 8 o) o) o) o 4 o o
46-55 o o o o o o) o o o o)
56-65 o o 6 6 o o 6 6 6 6
Education

Higher o 8 o o o o o o o o
Higher vocational o © © 8 8 o o 8 8 o
Advanced high school 2 o o o o 0 o o o o
Apprenticeship o o 0 o o 8 o 0 o 8
Mandatory school or less o o o 2 2 2 o 2 2 2
Gender

Female o o 7 o 6 6
Male 4 4 3 4 4 4
Region of Residence

German part 8 0 8 8 8 o o o 0 o
Latin part 2 o 2 2 2 o o 0 o o

Note: The classificationsin this table are based on the tests (almost identical — available on request — to the ones
reported) in Table A3 and the testsin Table A5 in Appendix A. See also notes and sources to Table 4c.
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Table 4c: Classification Summary with Non-Employment Regressions

Variable 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 6 1 1 1 2 2 2 2 2 6
Age

16-25 o} 0 0 o} 0 0 o} 0 0 o}
26-35 o 3 4 4 4 o o 9 4 o
36-45 o o) o) o o) o) o 4 o) 4
46-55 o o o o o o o o o o
56-65 o o 7 6 ® o 6 6 o 6
Education

Higher o o o o o o o o o o
Higher vocational o 0o o o 8 o o 8 0 o
Advanced high school 0o o 8 o o o o o o o
Apprenticeshi p o} 0 0 o} 0 0 o} 0 0 o}
Mandatory school or less o & o o 0 0 o 2 2 2
Gender

Female o 7

Male o 3 2 3 3 3 2 3 3 3
Region of Residence

German part o o o o o o o o o o
Latin part o o o o o o o o o o

Note: The classificationsin this table are based on the tests (almost identical — available on request — to the ones
reported) in Table A3 and the tests in Table A6 in Appendix A. The classification codes are as follows: (1):
strongly rigid (rising relative wage and rising relative unemployment); (2): weakly rigid in a decreasing market
(constant relative wage and rising relative unemployment); (3): weakly adjusting in a decreasing market (falling
relative wage and rising relative unemployment); (4): strongly adjusting in a decreasing market (falling relative
wage and constant relative unemployment); (o = 5): stable in a stable market (constant relative wage and
constant relative unemployment); (6): strongly adjusting in an increasing market (rising relative wage and
constant relative unemployment); (7): weakly adjusting in an increasing market (rising relative wage and falling
relative unemployment); (8): weakly rigid in an increasing market (constant relative wage and falling relative
unemployment); (9): converging (falling relative wage and falling relative unemployment);

note that for the 1991 sample mean, the classification refers to absolute, not relative wage and unemployment
changes, for the other characteristics, the relative wage and unemployment changes refer to the 1991 sample
mean.

Source: Swiss Labor Force Survey; own calculations.
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Table5: WSS Wage Regressions (Changes in Transformed Coefficients with Respect to
1994 — Corresponding t-valuesin Par entheses)

Variable 1996 1998 2000
1991 sample mean -0.013 -0.004 0.001
-(9.0) -(2.5) (2.0
Age
16-25 -0.004 -0.010 0.004
-(1.4) -(3.3) 1.3)
26-35 0.006 0.005 0.008
(2.9) (2.2) 4.2)
36-45 -0.008 -0.006 -0.011
-(3.0) -(2.3) -(4.5)
46-55 0.001 0.001 -0.004
(0.9 (0.3) -(1.4)
56-65 0.005 0.014 0.005
(1.0 (2.8) (2.0
Education
Higher -0.035 0.002 0.015
-(3.6) (0.3) (1.6)
Higher vocational -0.031 0.009 0.025
-(6.2) (2.9 (5.3)
Advanced high school 0.045 0.032 0.069
(3.5) (2.9 (5.2)
Apprenticeship 0.000 -0.003 -0.013
(0.1) -(2.0) -(9.3)
Mandatory or less 0.015 0.000 0.005
(6.7) (0.2) (2.3)
Other -0.025 -0.016 0.035
-(2.2) -(1.5) (3.4
Gender
Female 0.001 0.005 0.008
(0.7) (3.0) (4.5)
Male -0.001 -0.003 -0.005
-(0.7) -(3.0) -(4.5)
Region of Residence
German part -0.001 0.001 0.002
-(0.9) (1.2 (2.49)
Latin part 0.002 -0.003 -0.006
(0.9) -(1.2) -(2.4)
# observations 754,293 734,002 813,794

Source: Swiss Wage Structure Survey (WSS) (BFS, Lohnstrukturerhebung); own calculations.
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Table6: Temporary |mmigrant Regressions (Changesin Transformed Coefficients with
Respect to 1991 — Corresponding t-values in Par entheses)

Variable 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 0.04 0.05 0.06 0.14 0.33 0.17 0.27 021 015 0.22
(0.8) (08 (09 (23 @7 (24 40O (B3 (20 (32
Age
16-25 -0.10 -014 006 -0.01 -0.02 0.03 0.07 001 -021 -0.07
-(12) -(1.2) (05 -01) -01 (@2 (@5 (01 -149 -05
26-35 0.00 0.07 0.03 -004 -009 008 -008 -004 -004 -0.12
(0.0) (09 (03) -06 -(1.1) (@10 -10 -04 -04 -19
36-45 0.04 0.07 0.05 0.02 0.00 0.00 000 -002 0.27 0.18
(05) (08 (05 (02 (00) (00O (0O -02 (27 (19
46-55 0.10 0.12 010 -004 005 -021 -012 -011 -0.04 0.03
(.00 (0.9 (0.7 -(03 (04 -(13 -0.8 -08 -0.20 (02
56-65 -0.07 -028 -044 014 0.6 0.13 0.29 0.29 -0.05 -0.02
-05 -(100 -(14 (@©6) (@O5 @©4 1L @12 -02 -02
Education
Higher 005 -021 -025 -0.03 0.02 0.02 0.03 0.03 004 -0.08
(05 -(20) -(20) -02 (02 (02 (02 (02 (03 -(0.6)
Higher vocational -0.16 -0.04 0.08 -0.04 o0.01 0.13 0.10 0.03 -044 -0.25

(14) -(03) (0.6) -03) (0.0) (08 (06 (02 -(25 -(15)
Advanced highschool 037 027 024 016 -008 017 014 009 -019 019
29 (18 (15 (11 -05 (1.0) (09 (05 -11) (12

Apprenticeship -0.03 0.01 0.01 -0.01 0.07 0.03 003 0.00 0.09 0.01
0.7y (2 (01 -03 (12 (06) (06) (00O (1.6 (0.1

Mandatory or less 0.04 -001 -005 002 -016 -021 -0.19 -0.05 0.08 0.10
(06) -01) -05 (03 -(149 -(19 -@7 -4 (©O7 (10

Gender

Female -0.06 -0.11 o0.01 0.04 0.12 0.17 0.15 0.05 0.07 0.10
-(1.3) -(20) (02 (O7 (@18 (28 (24 (09 (11 (@15

Made 005 008 -001 -003 -009 -013 -011 -004 -005 -0.07

13 (0 -02 -07) -(18) -(28 -(24 -09 -(11) -(15
Region of Residence

German part 003 -002 -001 -004 -004 -003 -005 -005 -002 -0.01
(16) -(09) -03) -(16 -(12) -11) -6 -(17) -0.7) -(05)
Latin part 009 006 002 011 010 009 013 014 006 004
(1.6) (09 (03 (16 (1.2) (11) (16 (L7) (0.7) (05)
# persons 14,144 17,034 18,609 28,742 20,517 20,585 20,764 21,616 21,526 22,079
# observations 21,156 21,786 21,656 30,174 20,517 20,585 20,764 21,616 21,526 22,079

Note: Due to the rotating panel nature of the SLFS, the number of observations is not equal to the number of
persons when comparing wave 1991 with waves until 1995. The t-values are based on standard errors that
account for clustering.

Source: Swiss Labor Force Survey; own calculations.
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Figure 6a:

Transformed Coefficient on Education Dummy
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Appendix A

Theoretical justification for the empirical approach in Section 5

In order to identify relative net demand shocks, | adapt Katz and Autor’s (1999) supply-demand-

institutions framework. The framework rests on a neoclassical model of the labour market:

S=5(.Z) (Lx1 vector of labour supplies)
D, =D, (%, £,) (Lx1 vector of labour demands)

where D, and § denote vectors of labour demand and supply for L different labour markets,
respectively. ¥/ is a vector of wage rates and Z, is a vector of demand and/or supply ‘shift

factors’, which subsumes a wide range of aspects such as the permanently resident labour force,
the share of temporary work permit holders in the labour force, technological change, foreign

demand for Swiss goods, or the preference structure of the population.

In the face of a negative relative demand shock (formally defined below), a real wage
rigidity will cause quantity rationing in the form of unemployment (or non-employment). Thisis
the same conceptual set up as in the studies by Nickell and Bell (1996) and Gottschalk and Joyce
(1997). Formally, unemployment due to rigid wages can be expressed as a function of the vector

of wage rates and supply/demand shift factors as

U,

gos = =Y
rigid, s S(M{',

) rigid,t

_(8-b)_, b(m.Z) _ (4, 2) (A1)
Z

(Lx1 vector of latent unemployment rates).

Because transaction costs or incomplete information may induce market frictions, the

observed unemployment rate may be higher than the unemployment rate component due to rigid
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wages. This issue has not been addressed in related papers by Card, Kramarz, and Lemieux
(1999) or Krueger and Pischke (1997), probably because an empirically tractable model of
unemployment with wage rigidities in a search context has not been developed yet. Here, | will at
least state the condition for the frictional unemployment component to be ignorable. Formally,

one can write the observed unemployment rate as
observed t ¢t ( rigid,t? ) (AZ)
(Lx1 vector of observed unemployment rates)

where 9, isthe frictional component of unemployment, which may be affected by changes in the

unemployment benefit regime (cf. Section 2). This frictional component can be ignored for the

analysis of this paper if between any two pointsintimet and -+t
Sg (Atﬂutlbserved ) Sgn (A:+Turl|g|d ) Dl

holds, which means that the frictional component is not exogenously changing the observed

unemployment rate. Imposing this restriction and using a Taylor expansion one obtains

(l D

D U

[ U

At+rul 1l mtﬂ' + ul N mt+r i + ul . HTZ] ]

Sgn ( observed) =sgn %f eﬁ);v Z W z mt 0
D ? cross wage effects pure net supply shift effects|:|

E net supply shift effects E

(A3)

where Uy, Uy, and Uy’ are elements of the Jacobian derivative of 4,

referring to the own
wage (the wage in the same labour market), the wages in other labour markets, and the

demand/supply shift factors, respectively.

Economic theory alows to impose a light restriction, which is helpful for identification in

the econometric analysis: if labour supply and demand schedules are ‘upward’ and ‘downward
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doping’, respectively, then 24, will be positive, because a ceteris paribus increase of the own-

wage will increase unemployment in the corresponding labour market. 4, will also be positive
in other cases, one of them being ‘backward-bending’ labour supply behaviour in case the slope
of the demand curve is less steep than the one of the supply curve and there is no excess demand

for labour. It therefore seems innocuous to impose the restriction that ;) is positive.

Asto the sign of the cross-wage effects 14, economic theory has little to say. Thisis also
true for the sign of the derivative of unemployment with respect to the supply/demand shift
variables, U}’ as these variables subsume awide range of unspecified factors. Note that — unlike
in the macro approach of Section 4 — no assumption is made on the size of substitution or any
other demand or supply elasticities. These weak assumptions come at the price of not being able
to measure demand or supply shocks and wage rigidity quantitatively. However, as can be
deduced from equation (A3), observations on the signs of the changes in wage and
unemployment rates between two points in time identify the sign of the change in the net supply
shift effect (i.e. the net supply shock)

E=SUy) W +S Uy INTZ
]Z_ w t Z Z

net supply shift effects

in 7 out of 9 cases (distinguished by the sign of wage and unemployment changes, similarly asin
Table 3 in the text) (cf. Puhani, 2001). Note that a negative net demand shock is equivalent to a
positive net supply shock, i.e. £>0. | argue that such a qualitative empirical approach with
comparatively few assumptions provides a valuable and robust tool for gaining insights into the

existence of wagerigidities.
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However, the question posed by the Krugman hypothesis (1994) is not whether low-
skilled workers experienced a negative net demand shock, but whether they faced a relative
negative net demand shock. A relative negative net demand shock for a labour market | means
that the net demand shock experienced by this market is more negative than the one affecting the
reference market r (the latter refers to an ‘average’ market and is defined to be the 1991 sample
mean of the labour force in this paper). Identification of relative net demand (or supply) shocksis

based on observing relative wage and unemployment changes: AW -A"W'  and

AE-H-Z/{I

observed

_ A;H’ur

observed *
In order to identify relative negative net demand shocks note that

AE-H-Z/{I

observed

_Aiﬂ'ur -

observed

¢t|+r (urligid,t+r' d[I+r ) _¢t| (urligid,t’ Jtl ) _¢tr+T (urrigid,t# ! 5trf ) +¢tr (urrigid,t' d[r )

wherer denotes the reference market with respect to which the wage and unemployment structure

is defined. For the frictional components 0 of unemployment to be ignorable for identification, it

has to be the case that
Sgn (A:Hu;bserved - tJrTZ/{c:b'sxerved ) = Sgn (A:Hurligid - AF{Z/{rrigid ) '

Take the following example to gain some intuition for this condition: let the function ¢ ()

be additive for all labour markets at all time periods. Then the change in the observed

unemployment structure can be written as
A:Hutl)bserved - t+ruorbserved = A:Hurrigid - A:ﬁurrigid + A“r o - At o
The condition for frictional unemployment to be ignorable then becomes
Sgn (A:Hur:gid — N Usg + A 3 -N"d ) =Sgn ( A" urligid - 8" Usgy ) -

a4



In words, this means that relative changes in the frictional components of unemployment must
not dominate relative changes in unemployment due to wage rigidities. Fulfilment of this
condition is plausible if there are no institutional or technological shocks to the labour market
which have a major impact on the search process of unemployed people or firms trying to fill
vacancies. | argue in the text of the paper that the timing of the unemployment benefit reforms
makes it implausible that the results of Section 5.2 are driven by changes in frictional

unemployment.

Note dso that the condition for the identification of absolute net demand shocks,

sgn (At”ugbmed):sgn(At”Ur'igid), and the one for the identification of relative net demand
shocks — SON (AL Uiperes = Ubpegyes ) =SIN (B Upgy =B Usyy) . @€ not  nested.  The
identification of relative net demand shocks also requires an additional assumption, namely

LIL'V' = U,,’ . Using a Taylor approximation as for the derivation of (A3) one can write:

A:-‘—TZ/{I

rigid

Z/{)I/\’}I m:+fw| _Z/{;\}r m;ﬂ'wr +ZU1|/\,}J mﬁ"‘TWJ‘ _z UJ\}J m:‘H'WJ +
IE3

J#r

_A:H'Ur ~

rigid

U2 =N U N2
] j (Ad)

Imposing U, =U,;", which means that the own-wage effects on unemployment are

similar in labour market | and reference market r, yields:

Uy [ATW =AW+
Sgn (A:Jﬂugbserved - A:Jﬂ orbserved> = Sgn Z u)l/vl : A:JWW]- - Z Z/{);VI : A:JWW]- +1-

j=l j=r

Soug AT Z S UY AT 2]
i i

(A5)
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Hence, by observing relative wage and unemployment changes, A"W' -A" W' and

A:-‘—TZ/{I

observed

_ A:H‘ur

observed

and noting that equation (A5) holds, the sign of the relative net supply

shock

£1=3 U WIS U W U INTE - 1 T2
1# I

J#r I
(which is the negative of the relative net demand shock) can be identified.
Empirical | mplementation

In order to take the concepts described above to the data, | define a labour market | by its

characteristics X, (see Section 3 for a variable description; the subscript | shall be dropped
henceforth), and denote the reference labour market r by X. W and U/ are defined as expected

values of the wage rate W and the unemployment indicator U :1(unerrployed), respectively.

1(+) is the indicator function which takes on value 1 if the argument is true and O otherwise.

Hence | define

W - AW B E AL, - WXE BBV~ W[
@Eﬁucl)bserved - AEJrTZ/lorbservedaE E ﬁutn - Ut |Xﬁ_ E@Jtﬂ'_ Ut |@ .

In order to identify labour market characteristics associated with relative wage or

unemployment changes, | parameterise the distributions of W and U in the following way:
E HnW, x5 xB,

ER. G @ (xn,)
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where ®(+) denotes the cumulative distribution function of the standard normal distribution. A
transformed version of the (dummy variable) coefficients of these non-linear parametric
regression models can form the basis for the classification of each labour market characteristic x,

(e.0. low level of education) to its contribution to relative wage and unemployment changes. This

contribution is measured by the changes in the transformed coefficients (denoted by an asterisk)

over time! ( Brr = ,B’tik) and ( Vier k= yf’k) , respectively. The transformed coefficients (as well as
their standard errors) are calculated as in Haisken-De New and Schmidt (1997): B, =(1-W)8, ,

v, =(I-W)y, , where isthe identity matrix and W isamatrix containing weights, which in my

case will be 1991 sample means. This transformation sets the ‘base category’ for the dummy
variables equal to the 1991 sample mean. It can be shown that due to the non-linearity of the log-
linear wage regression and the probit model, this transformation is necessary to interpret changes
in the coefficients over time as contributions to rising relative wages or unemployment
likelihoods (cf. Puhani, 2001). Hence, instead of classifying each conceivable labour market

defined by all dummy variable groups, one can just classify each labour market characteristic X,

into each of the nine cells defined in Table 3 in the text, depending on whether it contributed to a
rising, constant, or falling relative wage or unemployment likelihood. This is the approach taken

in Section 5 of the paper.

47



Table Al: Weighted Sample M eans for Unemployment Regr essions (Per cent)

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Unemployed 17 25 35 3.6 3.0 3.7 4.1 3.6 3.0 2.6 25
Age

16-25 20 19 19 17 17 16 17 16 16 16 15
26-35 26 26 25 26 27 26 27 26 26 24 23
36-45 23 24 24 25 25 25 24 25 26 27 28
46-55 20 20 21 21 21 21 22 21 21 21 21
56-65 11 11 11 11 11 11 11 11 11 11 12
Education

Higher 7 8 8 8 9 9 9 9 10 10 10
Higher vocational 12 12 13 13 12 12 13 13 13 14 14
Advanced high school 6 6 6 6 6 6 7 7 7 8 8
Apprenticeship 54 54 53 53 53 54 53 52 51 51 50

Mandat. school or less 21 20 21 21 20 19 19 19 19 18 18
Gender

Female 43 43 43 43 43 44 44 44 44 44 45
Mae 57 57 57 57 57 56 56 56 56 56 55
Region of Residence

German part 74 73 74 74 74 74 74 74 74 74 74
Latin part 26 27 26 26 26 26 26 26 26 26 26
# observations 10,312 10,948 11,574 11,451 19,979 10,275 10,347 10524 11,370 11,278 11,829

Note: In 1995, the sample size of the SLFS was roughly doubled.
Source: Swiss Labour Force Survey; own calculations.

Table A2: Weighted Temporary Immigrant Shares by Subgroup (Percent)

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Total sample 34 4.0 4.1 4.0 4.6 6.0 5.3 5.6 5.2 49 52
Age

16-25 31 31 3.0 4.4 4.9 5.9 5.0 6.4 6.0 3.6 6.2
26-35 7.4 84 9.1 8.2 9.1 115 125 111 105 9.3 8.7
36-45 25 34 34 3.2 4.0 51 3.7 45 41 6.3 6.0
46-55 12 17 17 15 1.6 30 1.0 1.9 17 16 2.2
56-65 0.3 0.3 0.2 0.1 0.7 0.9 0.6 12 12 0.5 0.6
Education

Higher 12.2 14.6 11.0 94 14.2 185 175 17.7 16.6 17.2 138
Higher vocational 25 2.0 32 3.6 238 42 42 4.4 3.7 14 22
Advanced high school 3.8 8.0 8.0 75 6.9 6.1 8.6 8.2 6.4 3.6 7.6
Apprenticeship 18 18 23 22 23 38 3.0 32 27 29 2.6

Mandat. school or less 5.2 5.8 5.6 5.6 7.3 7.3 5.7 6.4 7.1 7.2 8.6
Gender

Female 27 28 27 34 4.1 6.1 6.0 6.1 4.8 4.6 52
Mae 39 4.9 51 4.4 5.0 6.0 48 53 5.6 52 51
Region of Residence

German part 3.0 3.8 34 35 3.7 5.0 4.6 47 42 4.2 44
Latin part 45 4.5 6.0 54 7.4 9.0 75 85 8.1 7.1 7.2
# observations 10,261 10,895 11,525 11,395 19,913 10,256 10,324 10,503 11,355 11,265 11,818

Note: In 1995, the sample size of the SLFS was roughly doubled.
Source: Swiss Labour Force Survey; own calculations.
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Table A3: SLFS Wage Regressions (Changes in Transformed Coefficients with Respect to
1991 — Corresponding t-valuesin Par entheses)

Variable 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 0.03 0.03 0.04 0.02 -001 -0.01 -001 0.01 0.00 0.02
3.3) (2.7 3.9 27 -0 -(11) -0 (0.7 (0.3) 1.7
Age
16-25 0.03 0.00 0.00 -003 0.00 0.00 0.00 0.04 0.03 0.02
1.2) (0.0) (0.00 -(13) (0.0 (0.0) (0.0) (1.6) (1.2 (0.8)
26-35 -0.02 -004 -004 -004 -003 -002 -002 -003 -0.03 -0.02
-7 -(28 -B1) -(29 -19 -(15 -5 -0 -(22 -3
36-45 0.00 0.02 -002 000 -001 -001 -002 -0.04 -0.02 -0.03
02 (@12 -3 (@©1) -7 -05 -12 -30 -(13 -1.9
46-55 0.00 0.02 0.03 0.04 0.03 0.01 0.01 0.01 0.00 0.00
-(0.1) (0.8) 1.3) (2.9) (1.2 (0.6) (0.7) (0.6) (0.2) -(0.1)
56-65 0.01 0.02 0.08 0.06 0.04 0.04 0.06 0.07 0.05 0.07
(0.49) (0.7) (3.0 (2.9 (1.5) (1.9 (2.2 (2.7 (2.0) (2.8)
Education
Higher 0.01 -0.02 0.02 0.02 0.03 0.03 0.02 0.04 0.00 0.01
(0.3) -(05 (0.6 (0.7) (0.9) (0.9) (0.5) 12 -0.1) (0.2
Higher vocational -001 -005 -002 -002 -002 -0.01 -004 -002 -005 0.00

(02) -(17) -0.7) -0.8) -07) -04) -14) -06) -(18 (0.1)
Advanced highschool 002 007 001 004 000 001 002 000 000 -0.04
(06 (1.6 (02 (12 (©I) (02 (05 (01 -01) -(L1)

Apprenticeship -001 000 -001 -001 0.00 -0.01 0.00 -0.01 0.00 0.00
-(0.7) (05 -09 -06) -02 -09 (02 -(15 (05 -9

Mandatory or less 0.01 0.00 0.02 0.01 0.00 0.01 0.01 0.03 0.02 0.02
(0.49) (0.2) (1.2 (0.3) (0.2) (0.7) (0.3) (1.3) (0.9) (0.9

Gender

Female 0.01 0.02 0.02 0.02 0.02 0.03 0.02 0.03 0.03 0.02
(0.9) (2.2 (1.6) (2.0) (2.0 (2.9 1.7 (3.0) (2.5) (2.3)

Mae -001 -002 -001 -002 -002 -002 -001 -0.02 -0.02 -0.02

-09 -22 -(16) -(200 -20 -(249 -A7 -B0 -25 -23
Region of Residence

German part 001 000 000 000 000 000 001 000 000 000
(10) (06 (03) -01) (05 -04) (09 -07) (05 (03)
Latin part 001 -001 000 000 -001 001 -001 00l -001 000
(10) -0.6) -03) (1) -05 (04 -09) (0.7 -(05) -(0.3)
# persons 9,883 11,641 12,715 18960 13,863 13,889 14,022 14,750 14,502 15,104
# observations 14215 14,528 14,580 19,834 13863 13,889 14,022 14,750 14,592 15,104

Note: Due to the rotating panel nature of the SLFS, the number of observationsis not equal to the number of persons
when comparing wave 1991 with waves until 1995. The t-values are based on standard errors that account for
clustering.

Source: Swiss Labour Force Survey; own calculations.
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Table A4: Unemployment Regressions (Changes in Transformed Coefficients with Respect
to 1991 — Corresponding t-valuesin Parentheses)

Variable 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 0.18 0.35 0.36 0.25 0.35 0.41 0.37 0.26 0.21 0.15
(3.9 (7.0) (7.1) (5.0) (6.8) (8.1 (6.8) (4.9 (4.0) (2.7
Age
16-25 -0.09 -0.08 -0.07 -014 -017 -011 -007 -004 -0.07 -0.01
-0 -(09 -8 -16 -7 -12 -(07n -04 -07 -021
26-35 0.02 0.03 0.00 0.07 0.07 0.05 0.02 -0.07 -0.02 -0.09
(0.3 (0.5 (0.0 (0.9 (0.9 (0.7) (02) -9 -02 -(10
36-45 0.04 0.02 -0.07 -0.05 0.10 -0.01 -0.01 0.10 0.01 0.09
(0.9 (03 -8 -0 (@110 -(01) -01) (12 (0.1 (2.0
46-55 0.00 -0.02 0.09 0.06 -0.05 0.10 0.05 0.00 0.04 0.02
(0.0) -(02 (0.8) (0.6) -(05 (10 (0.5 (0.0 (0.3) (0.2
56-65 0.02 0.06 0.11 0.08 0.01 -0.08 0.02 0.03 0.07 -0.02
(0.2 (0.4) (0.8) (0.6) (0.1) -(06) (0.2 (0.2 (0.5 -(0.1
Education
Higher -0.09 -036 -0.18 -016 -0.05 0.13 -0.13 -013 -026 -0.09
05 -(25 -(11 -(11 -3 (08 -08 -(07H -(149 -(0.6)
Higher vocational 0.16 0.00 0.08 -0.09 -0.15 0.05 0.09 -013  -012 -0.12

(13) (00) (05 -(06) -(10) (03) (05 -0.7) -(0.8 -(0.8)
Advanced highschool 030 019 000 024 -005 -005 003 00L 020 018
(200 (12) (000 (15 -03) -03 (02 (01 (13 (1)

Apprenticeship -0.06 0.03 0.00 -006 -003 -009 -004 -002 -0.02 -0.08
-(1.5) (0.7) 00 -24 -07 -(20 -09 -05 -04 -@@7

Mandatory or less 0.00 -0.01 0.01 0.19 0.20 0.17 0.10 0.18 0.15 0.25
(0.0) -1 (01 (2.2) (2.0 (1.9 (1.0 (1.9 (1.5 (2.6)

Gender

Female -008 -010 -013 -012 -014 -020 -011 -011 -0.12 0.01
-(14) -18 -4 -4 -25 -36) -(19 -(19 -(20 (0.1

Made 0.06 0.07 0.10 0.09 0.10 0.15 0.08 0.08 0.09 -0.01

a4 @18 24 4 (@25 @6 (19 @19 o -(03
Region of Residence

German part 002 000 -002 -002 -002 002 001l 000 001 002
(07 (02 -10) -(11) -08 (08 (02 (01 (04) (0.6)
Latin part 004 -001 007 007 006 -005 -002 -001 -003 -0.05
(07 -02 (100 (1L1) (0.8 -08 -02) -0.1) -0.4) -(0.6)
# persons 14200 17,112 18,702 28,849 20,587 20,659 20,836 21,682 21,500 22,141
# observations 21,260 21,886 21,763 30,291 20,587 20,659 20,836 21,682 21,590 22,141

Note: Due to the rotating panel nature of the SLFS, the number of observationsis not equal to the number of persons
when comparing wave 1991 with waves until 1995. The t-values are based on standard errors that account for
clustering.

Source: Swiss Labor Force Survey; own calculations.
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Table A5: Degree of Unemployment Regressions (Changes in Transformed Coefficients
with Respect to 1991 — Corresponding t-valuesin Parentheses)

Variable 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 0.69 1.69 2.03 1.32 2.11 2.40 2.13 1.49 0.90 0.75
38.7) (7.4) (8.4) (6.8) (7.4) (8.9 (7.4) (6.0) (4.0) (3.1
Age
16-25 -0.18 0.42 0.38 -0.29 -0.33 0.02 0.41 0.43 -0.25 0.48
-(0.3) (0.6 (06) -(06) -(04) (0.0 (0.5 (0.6) -(0.4) (0.6
26-35 0.44 0.41 0.15 0.49 1.06 0.79 0.65 -0.22 0.26 -0.38
(1.3 (1.1 (0.9 (1.9 (1.9 .7 (14 -.6) (07 -(11
36-45 -008 -041 -081 -040 -009 -049 -0.85 0.05 -0.22 -0.03
-03 -11 -21 -(1.3 -(02 -(11) -8 (01) -06) -(0.1)
46-55 -0.24 -044 0.15 0.00 -0.63 0.16 -0.24 -0.23 0.01 0.06
-(0.8) -(1.20 (0.9 (000 -15 (03 -0.6) -(06) (0.0 (0.2
56-65 -0.11  -0.04 0.40 0.23 -0.58 -1.13 -0.02 0.06 0.27 -0.01
-(0.3) -(0.1) (0.6 04 -210 -8 (0.0 (0.2 (0.5 (0.0
Education
Higher -0.22 -150 -021 -097 0.62 0.68 -0.25 -052 -118 -0.37
-(03) -(23 -(02 -5 (05 (06) -(02 -06) -(16) -(0.5
Higher vocational 0.41 -058 -069 -093 -140 -067 -033 -102 -092 -0.63

09 -(13) -(13) -24) -9 -10) -05 -20 -4 -17)
Advanced highschool ~ 1.89 019 -029 157 -120 -0.86 -056 -078 080  0.63
1) (02 -04) (19 -17) -11) -06) -12 (12 (08

Apprenticeship -0.26 0.29 0.08 -0.34 -047 -064 -021 -025 -024 -051
-(14) (19 04 -18 -(18 -25 -08 -11) -11 -29

Mandatory or less -0.06 0.04 0.36 1.29 2.21 2.09 0.98 1.65 1.32 1.63
-(0.1) (0.1 0.7) (2.6) 2.7 (3.1 (1.5 (2.8) 2.1 (2.6)

Gender

Female -018 -033 -053 -031 -047 -092 -006 -022 -045 0.17
-(08 -13 -19 -(13 -(14 -30 -02 -0.8 -(18 (0.6)

Made 0.13 0.25 0.39 0.23 0.35 0.69 0.04 0.16 0.33 -0.13

(08 (13 (19 @13 (149 @BO (02 (08 (18 -0
Region of Residence

German part 024 -027 -057 -054 -064 -030 -031 -019 -002 -0.05
(20) -(19) -(36) -(44) -31) 16 -(16 -(12) -02) -0.3)
Latin part 069 077 163 155 184 08 090 055 007 0.3
(200 (19 (36 (44 (1) (16 (16 (12 (02 (03
# persons 14200 17,101 18,685 28,829 20,566 20,641 20,821 21,666 21,572 22,126
# observations 21,238 21,870 21,743 30,268 20,566 20,641 20,821 21,666 21,572 22,126

Note: Due to the rotating panel nature of the SLFS, the number of observationsis not equal to the number of persons
when comparing wave 1991 with waves until 1995. The t-values are based on standard errors that account for
clustering.

Source: Swiss Labor Force Survey; own calculations.
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Table A6: Non-Employment Regressions (Changes in Transformed Coefficients with
Respect to 1991 — Corresponding t-values in Par entheses)

Variable 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 0.01 0.07 0.11 0.08 0.10 0.13 0.08 0.05 0.05 0.03
(0.8) (3.5 (5.1) (3.9 4.3) (5.5 (3.2 (2.1 (2.0) (1.5
Age
16-25 0.00 -0.03 0.07 0.07 0.03 0.03 0.06 0.06 0.03 0.07
(0.1) -(06) (15 (1.7 (0.7) (0.7 (1.2 (1.2 (0.6) (1.3
26-35 0.05 0.09 0.06 -0.01 0.01 -006 -006 -011 -0.06 -0.01
(1.8 (2.5 (16) -02 (03 -(149 -15 -27 -16 -0.3
36-45 0.02 0.03 0.04 0.00 0.04 0.08 0.03 0.08 0.02 0.00
(0.5 0.7y -(1.0 (021 (1.0 (1.8) (0.7) (1.9 (0.9) (0.0
46-55 -0.06 -0.05 0.03 -004 -006 -0.01 0.02 0.00 0.03 0.00
-7 -(12 -7 -08 -(12 -0.2 (05 (0.0 (0.7 (0.0
56-65 -0.04 -0.08 0.09 -0.05 -006 -006 -005 -0.01 0.00 -0.07
-0 -18 -(21 -(11 -12 -13 -(11) -03) (01) -(1Le
Education
Higher -0.05 0.01 0.11 -0.08 0.04 0.02 -0.08 -0.03 -0.07 -0.11
-(0.7) (0.1 12 -(1.00 (0.9 02 -08 -03 -07n -(12
Higher vocational 0.00 -0.05 0.01 -001 -017 -013 -009 -020 -0.13 -0.13

(0o -8 -01) -02 -(22 -17n -Q11 -27 -19 -219
Advanced high school 003 -002 015 -0.07 -0.07r -008 -0.12 -0.08 -024 -0.13
(04 -03 -(200 -11) -8 -(100 -16 -1 -Q19 -@7n

Apprenticeship -0.01 0.02 0.01 0.01 0.02 0.01 0.02 0.02 -0.01 0.01
-(0.7) (0.9 (0.9 (0.3) (0.8 (0.9) (0.7) 09 -(05 (05

Mandatory or less 0.03 -0.01 0.00 0.04 0.05 0.06 0.06 0.08 0.14 0.10
(100 -4 -01) (@0 (1.2 (1.4) (1.6) (2.0 (3.5 (2.5)

Gender

Female -0.04 -0.07 0.08 -006 -011 -015 -012 -012 -011 -0.12
-(19 -33 -37 -(80 -45 -1 -52 -563) -(48) -52

Made 0.04 0.07 0.08 0.06 0.11 0.15 0.12 0.12 0.11 0.13

19 @3 @7 B0 @45 1) G2 GBI @48 (B2
Region of Residence

German part 001 001 000 000 000 000 -001 000 000 002
(L0) (05 -(02) -01) -03) (03) -10) -03) (0.0) (18
Latin part 002 -001 001l 000 001 -001 003 00l 000 -0.06
(1.0) -(05 (0.2 (01) (03) -03) (L0) (03) (0.0) ~(18)
# persons 17,208 20,884 23,070 350975 25700 25774 25860 26,839 26,800 27,393
# observations 26,447 27,280 27,216 37,966 25700 25774 25860 26,839 26,800 27,393

Note: Due to the rotating panel nature of the SLFS, the number of observationsis not equal to the number of persons
when comparing wave 1991 with waves until 1995. The t-values are based on standard errors that account for
clustering.

Source: Swiss Labor Force Survey; own calculations.
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Appendix B

Table B1: Sample Sizes

Y ear Number of Age Between Wage Model Sample Unemployment M odel Sample
Obirs]erwvzz/lgns 16Ya;a?§5 Number of Number .of No. Numbgr of No_O.ther
Employed  Peoplewith Apprentices, Peopleinthe Missings
People Reported Self- Labour Force
Hourly Wage Employed,
or Other
Missings
1991 16,016 13,075 10,210 7,645 6,791 10,400 10,312
1992 16,921 13,710 10,724 8,508 7,424 11,040 10,948
1993 18,103 14,546 11,236 8,890 7,737 11,659 11,574
1994 17,911 14,471 11,098 8,893 7,789 11,538 11,451
1995 31,827 25,320 19,490 15,055 13,043 20,111 19,979
1996 16,235 12,815 9,952 8,364 7,072 10,290 10,275
1997 16,207 12,911 10,015 8,414 7,098 10,376 10,347
1998 16,326 13,007 10,252 8,572 7,231 10,566 10,524
1999 17,738 13,983 11,107 9,503 7,959 11,411 11,370
2000 17,748 13,941 11,081 9,399 7,801 11,315 11,278
2001 18,751 14,536 11,641 9,979 8,313 11,871 11,829

Note: In 1995, the sample size of the SLFS was roughly doubled.
Source: Swiss Labour Force Survey; own calculations.

Table B2: Weighted Sample Means for SLFS Wage Regressions (Percent for Dummy

Variables)
Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
log hourly wage 3.45 3.49 3.49 3.50 3.50 3.47 3.46 347 3.49 3.49 351
Age
16-25 18 17 16 14 13 13 14 13 12 13 12
26-35 28 29 29 29 30 30 30 30 30 27 26
36-45 24 24 25 26 26 26 25 26 27 29 29
46-55 20 20 21 21 21 22 21 21 21 21 21
56-65 10 11 10 10 10 10 9 10 10 10 11
Education
Higher 7 8 8 8 9 9 9 10 10 10 10
Higher vocational 12 12 13 13 12 13 13 13 13 14 15
Advanced high school 7 7 7 7 6 7 8 8 8 8 9
Apprenticeship 56 57 55 56 56 57 56 55 54 53 52
Mandat. school or less 18 17 17 16 16 14 15 14 15 14 14
Gender
Female 42 42 42 43 43 44 45 45 45 46 46
Male 58 58 58 57 57 56 55 55 55 54 54
Region
German part 75 73 74 74 73 74 75 75 73 74 73
Latin part 25 27 26 26 27 26 25 25 27 26 27
# observations 6,791 7424 7,737 7,789 13,043 7,072 7,098 7,231 7959 7,801 8,313

Source: Swiss Labour Force Survey (SLFS); own calculations.
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Table B3: Weighted Sample Means for WSS Wage Regressions (Percent for Dummy

Variables)
Variable 1994 1996 1998 2000
log hourly wage 8.54 8.55 8.57 8.58
Age
16-25 15 12 12 12
26-35 31 31 30 29
36-45 24 26 27 28
46-55 20 21 21 21
56-65 9 9 10 10
Education
Higher 4 4 5 5
Higher vocational 11 12 13 12
Advanced high school 2 2 2 2
Apprenticeship 51 52 54 53
Mandat. school or less 30 26 23 23
Other 2 3 4 5
Gender
Female 62 60 62 61
Male 38 40 38 39
Region
German part 72 73 73 75
Latin part 28 27 27 25
# observations 376,289 378,004 357,803 437,505

Source: Swiss Wage Structure Survey (WSS) (BFS, Lohnstrukturerhebung); own calculations.

Table B4: Weighted Sample M eansfor Non-Employment Regressions (Per cent)

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Unemployed 21.3 21.1 220 23.0 223 225 23.0 21.7 21.3 21.3 20.5
Age

16-25 20 20 19 19 18 18 18 18 17 17 17
26-35 24 25 24 25 25 25 24 24 23 22 21
36-45 21 22 22 23 23 23 23 23 24 25 26
46-55 19 18 20 20 20 20 20 20 20 20 20
56-65 15 15 15 15 15 15 15 15 15 16 16
Education

Higher 6 7 7 7 8 8 8 8 9 9 9
Higher vocational 11 11 11 11 11 11 11 11 12 12 12
Advanced high school 7 7 7 7 6 7 8 8 8 8 9
Apprenticeship 52 52 51 51 52 52 52 51 50 49 49
Mandat. school or less 24 23 24 24 24 22 22 22 22 22 20
Gender

Female 50 50 50 50 50 50 50 50 50 50 50
Male 50 50 50 50 50 50 50 50 50 50 50
Region of Residence

German part 73 72 72 73 72 72 72 72 72 72 73
Latin part 27 28 28 27 28 28 28 28 28 28 27
# observations 12,910 13,537 14,379 14306 25,056 12,790 12,864 12,950 13,929 13,890 14,483

Source: Swiss Labour Force Survey; own calculations.



Table B5: Weighted Sample Unemployment Rates by Subgroup (Per cent)

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Total sample 17 25 35 3.6 3.0 3.7 41 3.6 3.0 2.6 25
Age

16-25 31 3.7 54 5.7 44 51 5.9 5.7 5.7 4.6 53
26-35 17 27 3.9 3.7 35 44 4.7 38 25 24 19
36-45 13 21 29 25 21 35 31 2.7 2.9 2.0 22
46-55 11 18 23 31 24 24 3.6 29 20 20 18
56-65 12 21 33 3.9 29 31 29 3.2 2.7 2.6 19
Education

Higher 21 2.6 21 34 29 4.6 6.9 3.7 3.0 18 2.3
Higher vocational 0.8 21 20 26 13 15 28 26 11 11 0.9
Advanced high school 16 4.4 4.6 3.0 4.0 2.6 2.7 31 25 33 3.2
Apprenticeship 17 2.1 3.6 35 2.4 3.2 31 31 2.6 2.3 1.9

Mandat. school or less 2.3 3.2 45 49 5.3 6.5 6.7 5.6 5.6 4.6 55
Gender

Female 25 31 43 4.0 3.6 41 39 4.1 35 3.0 35
Male 11 20 29 34 2.6 34 4.2 3.2 26 22 17
Region of Residence

German part 14 1.9 3.0 29 23 29 3.6 31 26 22 2.2
Latin part 26 41 5.0 5.9 5.0 6.1 54 5.0 43 3.6 34
# observations 10,312 10,948 11,574 11,451 19,979 10,275 10,347 10524 11,370 11,278 11,829

Source: Swiss Labour Force Survey; own calculations.

Table B6: Weighted Sample Non-Employment Rates by Subgroup (Per cent)

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Total sample 21.3 211 220 23.0 223 225 23.0 21.7 21.3 21.3 205
Age

16-25 24.6 25.2 25.7 29.8 29.8 30.0 30.9 30.0 29.8 289 29.6
26-35 16.3 17.3 195 19.6 171 176 16.3 149 135 14.3 151
36-45 14.2 14.3 154 14.6 15.1 15.8 16.7 146 15.2 134 125
46-55 15.2 139 14.7 16.0 15.6 15.2 16.3 16.1 15.1 15.8 145
56-65 24 40.9 414 423 423 418 431 413 417 424 38.7
Education

Higher 126 115 13.6 16.8 124 15.1 15.3 126 135 126 111
Higher vocational 10.6 10.3 10.2 10.9 10.1 8.1 9.1 8.9 7.2 85 8.3

Advanced high school 31.2 322 322 29.7 311 319 325 29.1 29.6 275 27.7
Apprenticeship 181 17.8 194 20.2 194 20.2 20.1 19.2 19.0 184 184

Mandat. school or less 325 32.9 328 345 35.0 35.2 36.1 34.6 343 36.5 34.0
Gender

Female 333 324 330 33.7 333 32.6 323 30.9 304 30.6 29.3
Mae 9.2 9.9 111 12.3 114 125 13.7 125 12.3 121 11.7
Region of Residence

German part 195 194 20.0 20.9 20.5 20.3 20.9 195 194 195 19.3
Latin part 26.2 255 273 28.6 27.3 28.3 28.3 27.4 26.4 26.1 23.7
# observations 12910 13537 14,379 14,306 25056 12,790 12,864 12,950 13,929 13,890 14,483

Source: Swiss Labour Force Survey; own calculations.

55



Table B7: SLFS Wage Regressions (Transformed Coefficients—t-valuesin Parentheses)

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 sample mean 343 346 346 347 346 342 342 342 344 344 345
(468.7) (526.7) (498.8) (562.3) (613.8) (486.9) (538.5) (557.3) (569.4) (534.1) (641.4)
Age
16-25 -029 -026 -029 -029 -032 -029 -029 -029 -025 -0.26 -0.27
-(17.7) -(17.5) -(17.0) -(19.3) -(21.6) -(16.4) -(18.2) -(17.9 -(16.3) -(14.5) -(19.5)
26-35 -0.01 -0.03 -0.04 -004 -004 -003 -003 -0.03 -003 -0.03 -0.02
-(0.6) -(27) -42 -52 -52 -(33) -(28 -(29 -36) -39 -(29
36-45 011 011 013 009 011 010 010 009 007 0.09 0.08
94 (101 (@112 .7 (1200 (79 (@06 O3 (74 94 (9.3
46-55 013 013 015 016 0.17 015 014 014 014 013 013
(72) (95 (1220 (1200 (153) (1270 (134 (13.00 (139 (11.6) (123
56-65 006 007 008 014 012 010 010 012 013 011 013
(300 ((3B0O) (33 (74 B0 (53 (48 (B8 (78 (7.1) (2.0
Education
Higher 03 036 033 037 037 038 038 037 039 03 036
(13.1) (141 (135 (184) (1720 (16.6) (20.3) (17.8) (18.8) (16.1) (15.8)
Higher vocational 024 024 020 023 022 022 023 021 023 020 025
(10.3) (13.2) (10.1) (1570 (154) (146) (1720 (151 (19.00 (15.00 (20.2
Advanced highsch. 015 017 021 015 019 015 016 016 015 014 011
53 (6) (64 (63 (76) (0O (62 (76) (74 (6.3) (6.0
Apprenticeship -0.01 -0.02 -001 -002 -002 -001 -002 -0.01 -003 -0.01 -0.02
-(1.8) -(30) -(1.3) -(36) -(34 -(22 -@3B5 -20 -48 -(15 -39
Mandatory or less -0.27 -026 -027 -025 -027 -027 -026 -026 -024 -025 -0.25
-(17.2) -(19.7) -(16.8) -(16.9) -(22.6) -(16.3) -(16.7) -(19.3) -(15.2) -(16.8) -(20.8)
Gender
Female -0.13 -012 -0112 -0.12 -011 -011 -011 -0.12 -010 -011 -0.11
-(16.5) -(16.4) -(14.3) -(16.9) -(17.6) -(14.5) -(159 -(17.6) -(16.3) -(16.1) -(18.5)
Male 010 009 008 009 008 008 008 009 008 008 0.08
(16.5) (16.4) (143) (1690 (176) (145 (159 (176) (16.3) (16.1) (185)
Region of Residence
German part 001 002 001 001 001 001 001 002 001 o001 001
25 @41 @B6) @B7H (B4 (B3 (249 @44 (20 (36) (38
Latin part -0.03 -0.04 -004 -003 -003 -004 -002 -004 -002 -004 -0.03
-25 -(41) -36) -(37 -84 -33 -(24 -449 -0 -36) -(3.3)
R? 026 027 025 029 027 027 029 029 028 025 029
# observations 6,791 7424 7,737 7,789 13,043 7,072 7,098 7,231 7959 7,801 8,313

Source: Swiss Labor Force Survey (SLFS); own calculations.
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Table B8: WSS Wage Regressions (Transfor med Coefficients —t-values in Par entheses)

Variable 1994 1996 1998 2000
1991 sample mean 8.54 8.53 8.54 8.54
(8190.2) (8443.2) (8927.4) (9423.3)

Age

16-25 -0.26 -0.26 -0.27 -0.25
-(117.3) -(112.1) -(123.0) -(122.1)

26-35 -0.06 -0.05 -0.06 -0.05
-(40.0) -(37.0) -(39.4) -(38.0)

36-45 0.08 0.07 0.07 0.07
(41.2) (38.00 (41.8) (413

46-55 0.13 0.13 0.13 0.13
(59.00 (61.7) (65.3) (64.9

56-65 0.12 0.13 0.14 0.13
(342) (365 (38.7) (40.9

Education

Higher 0.54 0.50 0.54 0.55

(735) (76.8) (88.0) (106.2)
Higher vocational 0.30 0.27 0.31 0.33
(855 (79.7) (103.3) (110.8)
Advanced highsch.  0.17 0.21 0.20 0.24
(172) (2520 (21.8) (25.2
Apprenticeship 0.03 0.03 0.03 0.02
(28.3) (29.20 (27.7) (182
Mandatory or less -0.23 -0.21 -0.23 -0.22
(151.5) -(138.6) -(154.5) -(164.8)
Other -0.14 -0.16 -0.15 -0.10
-(14.9) -(249) -(275) -(23.0)

Gender

Female -0.12 -0.12 -0.12 -0.11
-(90.9) -(89.9) -(92.0) -(95.8)

Mae 0.07 0.07 0.07 0.07

(90.9) (89.9) (92.0) (95.8)
Region of Residence

German part 0.01 0.01 0.01 0.01
(149 (142) (@17.8) (22.1)
Latin part -0.03 -003 -003 -0.03
-(14.9) -(14.2) -(17.8) -(22.1)
R? 0.48 0.45 0.47 0.45
# observations 376,289 378,004 357,803 437,505

Source: Swiss Wage Structure Survey (WSS) (BFS, Lohnstrukturerhebung); own calculations.
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Table B9: Unemployment Regressions (Transformed Coefficients—t-valuesin Parentheses)
Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

1991 samplemean  -2.19 -2.01 -1.84 -183 -1.94 -184 -178 -182 -193 -1.97 -2.04
-(52.8) -(59.2) -(611) -(59.0) -(70.2) -(60.0) -(62.7) ~(53.6) -(56.4) -(57.9) -(55.7)

Age

16-25 0.27 0.18 0.19 0.20 0.13 0.10 0.15 0.19 023 020 0.26
(400 (28 (B2 (B33 (23 (14 (25 (25 (B2 (25 (33

26-35 0.02 0.05 0.06 0.03 0.09 0.10 0.08 0.04 -005 0.01 -0.06
(04 (@0 (@2 (05 (1) @7 (@15 (08 -0.8 (01 -(0.9

36-45 -0.10 -0.06 -0.07 -0.17 -015 000 -011 -011 0.00 -0.09 0.00
14 -(11) -(14 -31) -83 (00 -(20 -16 (01 -149 -042

46-55 -0.14 -014 -017 -0.06 -008 -0.19 -004 -010 -0.15 -0.10 -0.12
-7 -0 -27 -(100 -(15 -82 -(07) -(16 -249 -15 -9

56-65 -007 -005 -001 004 002 -006 -015 -0.04 -004 001 -0.08
-(06) -(05 -01) (05 (02 -08 -(18 -05 -05 (01 -0.9

Education

Higher 0.16 0.08 -0.19 -0.01 0.00 011 0.29 0.04 0.04 -0.09 0.07

(14) (07 -(21) -01) (00 (09 (26) (03) (0.3 -07) (0.7)
Higher vocationd  -0.16 000 -0.16 -008 -025 -031 -011 -007 -029 -028 -0.28
(14) (00) 19 -(09 -31) -35 -13 -07) -22) 30 -27)
Advanced highsch. -0.12 018 006 -013 011 -018 -017 -009 -011 007 0.06
(10) (L7 (06) -(11) (12 -4 -(16 -07) -(10) (0.7) (05)
Apprenticeship 000 -006 003 000 -006 -003 -009 -004 -002 -002 -0.08
00) -20) (L1 (1) -24) -(10 -32 -(14) -0.7) -06) -(2.4)
Mandatory or less ~ 0.07 008 007 009 026 028 025 017 025 023 0.33
(10) (1L3) (1L2) (15 (53 (41 (@43) (@7 (41 (31 (48

Gender

Female 0.17 0.10 0.08 0.04 005 0.03 -002 0.06 0.06 0.06 0.18
417 @7 23 (@1$» @?n @9 -7 @5 @@”nh @14 @42

Mae -0.13 -0.07 -006 -0.03 -004 -002 0.02 -004 -005 -004 -0.13

-41) -27n -(23 -1 -7 -(©09 @©O7©H -(15 -@7n -19 -42
Region of Residence

German part 006 -008 -006 -009 -009 -008 -004 -006 -006 -005 -0.05
(34) -(47) -40) -59 -69 -@47) -(26) -3B1) -(34) -26 -(2.3
Latin part 018 023 017 025 025 024 013 017 017 015 0.3
(34) (47) (40 (59 (69 (A7) (26) (31 (34 (26) (2.3
Log Likelihood -857.0 -12435 -1719.4 -1743.8 -2585.9 -1565.4 -1711.7 -1589.8 -1476.4 -1312.9 -1308.3
# observations 10,312 10,948 11,574 11,451 19,979 10,275 10,347 10,524 11,370 11,278 11,829

Source: Swiss Labor Force Survey; own calculations.
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Table B10: Degree of Unemployment Regressions (Transformed Coefficients — t-values in
Par entheses)

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

1991 samplemean  1.35 204 304 338 266 346 375 348 284 225 210
(106) (13.3) (156) (16.1) (18.2) (135) (159) (135 (133) (120) (10.2)

Age

16-25 1.23 1.06 1.65 1.61 0.94 0.90 1.25 1.64 1.66 0.98 1.71
B4 260 @O0 28 249 @3 (20 2 249 @n (26

26-35 -0.11  0.32 0.30 0.04 0.37 0.95 0.68 054 -033 014 -0.49
-(06) (12 @©9 @© @49 @19 @16 (12 -(10 (05 -1

36-45 -028 -037 -0.70 -1.09 -068 -0.38 -0.77 -1.14 -024 -050 -0.31
-14) -14 -23 -3B34 -32 -(09 -20 -27 -07 -(18 -(11

46-55 -060 -084 -105 -046 -061 -1.23 -045 -08 -084 -059 -054
-29 -(35 -B4 -(12 -25 -(33 -(11) -(22 -(28 -(20 -(19

56-65 -024 -03 -028 015 -001 -082 -137 -0.26 -018 003 -0.25
-(0.7) -(09 -5 (03 (©O0 -(18 -(27 -05 -(04 (01 -0

Education

Higher 0.72 050 -077 051 -024 135 141 0.48 021 -045 0.35

(14) (09 -(17) (06 -(06) (L1) (L3) (05 (0.3) -(0.8) (0.6)
Higher vocationd ~ -021 020 -078 -0.89 -113 -161 -088 -054 -123 -112 -0.83
(08) (05 -(19) -(19) -(40) -39 -(15 -(08 -(28) -40) -3.1)
Advanced highsch. -0.52 137 -033 -082 104 -173 -139 -108 -130 028 011
(13) (16 -05) -(12) (14 -29 -22 -13) -27 (05 (0.2
Apprenticeship 006 -031 023 002 -039 -053 -0.70 -026 -030 -029 -056
(05) -22) (13 Ol -28 -22 -31) -12 16 -16 -32
Mandatory or less 018 043 022 054 147 239 228 116 183 150 1.82
(06) (04) (05 (120 (36 (32 (37 (1) (35 (28 (32

Gender

Female 0.33 0.15 000 -020 0.02 -014 -059 0.27 011 -0.12 0.49
(22) (0.8 (00 -08 (01 -05 -(22 (@©9 (04 -06) (23

Male -024 -0.11 0.00 015 -0.01 0.10 044 -020 -008 0.09 -0.37

-(22) -8 (00 (08 -01) (@©O5 (22 -(09 -04 (06 -(23
Region of Residence

German part 024 -048 -051 -081 -078 -088 -054 -055 -043 -026 -0.28
(30) -(46) -42) -(59 -83) -47 -33 -32 -33) -23 -(23)
Latin part 068 138 145 231 224 252 155 158 123 075 0.82
(30) (46) (42) (59 (83 @7 (33 (32 (33 (23 (23
R 001 001 001 001 001l 002 00l 001 001 001 001
# observations 10,299 10,939 11,571 11,444 19,969 10,267 10,342 10,522 11,367 11,273 11,827

Note: The low R? of only 1 percent can be explained by the large number of workers who are 0-percent unemployed
(about 96 percent of the sample). There is aso some clustering at 100-percent unemployment. Alternative estimation
results based on a Tobit model with double censoring revealed almost the same classification results as the displayed
OLS estimates.

Source: Swiss Labor Force Survey; own calculations.
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Table B11l: Non-Employment Regressions (Transformed Coefficients — t-values in

Par entheses)
Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
1991 samplemean  -095 -094 -088 -084 -087 -08 -08 -087 -090 -090 -091
-(56.3) -(55.5) -(52.6) -(50.9) -(65.2) -(50.3) -(48.9) -(52.2) -(54.3) -(54.5) -(53.9)
Age
16-25 014 014 012 021 021 018 017 020 020 017 o021
43 42 @4 (@®2 (716) 49 (BO B5 G @5 (B
26-35 -0.14 -0.09 -006 -008 -015 -0.13 -020 -020 -025 -0.20 -0.15
-5.3) (33 -(21) -(29 -65 -(43 -66) -(69 -82 -6.7) -49
36-45 -026 -024 -023 -030 -025 -022 -0.18 -0.23 -018 -024 -0.26
-85 -82 -(79 -(10.3) (108 -(6.9 -57) -(74 -6.1) -B1) -(8.2
46-55 -022 -029 -028 -025 -026 -028 -0.23 -020 -022 -019 -0.23
-6.4 -80 -81) -(76) -(96) -85 -(71) -62 -69 -67) -(72
56-65 067 063 060 058 062 061 061 062 066 067 0.60
(205) (19.2) (18.9) (186) (244) (189 (19.7) (20.1) (22.2) (23.3) (219
Education
Higher -0.13 -018 -012 -002 -022 -009 -0.12 -021 -016 -020 -0.24
-(20) -(28 -(20) -03) -¢40 -(1.20 -(15 -32 -23) -29 -@3&7
Higher vocational -025 -024 -029 -025 -026 -041 -037 -033 -044 -037 -0.38
-5.00 -46) -59 -61) -63 -(73 -66) -57 -81) -80 (7.8
Advanced highsch. 032 034 030 017 024 025 024 019 023 017 019
57 ®3) B4 (B2 (2 @45 @449 @6 A2 G4 @9
Apprenticeship -0.08 -0.09 -0.06 -007 -008 -0.06 -0.07 -0.07 -0.06 -0.09 -0.07
-53) -(61) -42) -48 -61) -41) -(46) -43 -40 -62) -@47
Mandatory or less 023 026 022 023 027 028 029 029 031 037 033
82 (93 (B0 (B4 (116) (92 (99 (102 (1070 (126) (113
Gender
Female 045 042 038 037 039 034 031 033 033 034 033
(27.0) (25.00 (23.0) (22.2) (289 (20.0) (183) (195 (199 (20.4) (199
Male -045 -042 -038 -037 -039 -035 -031 -033 -033 -034 -033
-(27.0) -(25.0) -(23.0) -(22.2) -(28.9) -(20.0) -(18.3) -(19.5 -(19.9) -(20.4) -(19.9)
Region of Residence
German part -0.06 -0.05 -006 -0.07 -006 -007 -006 -008 -0.07 -006 -0.04
-(70) -(58 -(65 -(75 -(94 -6.8 -6.1) -(79 -(71) -(6.6) -(4.2
Latin part 017 014 o015 018 017 018 016 020 018 017 o011
(700 (8 (65 (715 (@4 68 (61 (79 (71) (66 (42
Log Likelihood -5623.8 -5951.5 -6603.2 -6740.4 11 4'35 5 -5945.4 -6105.0 -5901.7 -6243.1 -6170.2 -6398.2
# observations 12,910 13,537 14,379 14,306 25,056 12,790 12,864 12,950 13,929 13,890 14,483

Source: Swiss Labor Force Survey; own calculations.
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Table B12: Temporary Immigrant Regressions (Transformed Coefficients — t-values in
Par entheses)

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

1991 samplemean  -2.06 -2.02 -201 -200 -1.91 -1.73 -1.89 -179 -1.85 -191 -1.84
-(48.8) -(39.9) -(37.3) -(34.4) -(41.3) -(30.5) -(31.8) -(34.2) -(37.5) -(31.3) -(34.1)

Age

16-25 0.15 0.04 0.01 0.21 0.14 0.13 0.18 0.21 015 -0.06 0.08
1) @©4 @©O 21 @19 @2 (@16 RO ((16) -(05 (O

26-35 0.53 0.53 0.60 0.56 0.49 0.44 0.62 0.45 0.50 0.50 0.41
(106) (88 (94 B2 (@3 (B2 (B7 (68 (7.8 (6.7) (6.1

36-45 -0.01 0.03 0.06 0.03 001 -001 -001 -0.02 -0.03 0.26 0.17
(020 (©3 (@08 (04 (©2 -(01) -0 -(02 -04 33 (249

46-55 -035 -024 -022 -025 -039 -030 -056 -047 -045 -038 -0.32
-4.0) -(25 -0 -(22 -40 -26) -41) -42 -449 -28 -(29

56-65 -0.86 -093 -114 -130 -0.72 -0.70 -0.73 -057 -057 -091 -0.88
-52 -@47 -654 -49 -43) -(29 -(29 -(26) -30 -(38 -4b5)

Education

Higher 0.72 0.77 0.51 0.47 0.69 0.74 0.74 0.75 0.75 0.76 0.64

93) (88 (51) (43) (84) (68) (74) (75 (82 (7.8) (6.9
Higher vocationd ~ -0.08 -024 -011 001 -012 -007 005 002 -005 -052 -0.33
(09) -21) -10) (01 -11) -05 (04) (02) -04) -34) -(2.3)
Advanced highsch. 011 047 038 035 027 003 028 025 020 -008 030
(1L1) (43) (30) (28 (26) (02 (20) (L9 (L5 -(06) (23)
Apprenticeship 022 -025 -021 -022 -024 -016 -019 -019 -023 -014 -0.22
(71) -65) -(53) -(53) -(73) -(36) -(45) -@45) -57) -30) -(4.9
Mandatory or less 036 040 035 030 038 020 015 016 031 043 046
(59) (53) (44) (38 (64) (20) (1.6) (1.6) (37) (45 (53)

Gender

Female -010 -0.16 -0.20 -0.08 -0.06 0.02 0.08 0.06 -0.04 -0.02 0.00
-(25) -(33) -43) -(16) -(15 (@©4 (16 (12 -09 -05 (01

Male 0.07 0.12 0.15 0.06 0.04 -002 -006 -0.04 0.03 0.02 0.00

25 (33 @43 (16 (15 -04 -(16 -(120 (09 (05 -(013)
Region of Residence

German part 003 000 -005 -004 -007 -007 -006 -008 -008 -005 -0.05
(19 -01) -25 -19 -43) -27 -26) -32 -36 -22 -(19
Latin part 009 000 015 011 020 020 018 022 023 015 013
(L9 (01) (25 (L9 (43 @7 (26) (32 (36 (220 (L9
Log Likelihood  -1321.7 -1549.8 -1698.5 -1700.2 -3232.7 -2069.1 -1806.1 -1991.8 -2013.6 -1877.6 -2113.1
# observations 10,261 10,895 11,525 11,395 19,913 10,256 10,324 10,503 11,355 11,265 11,818

Source: Swiss Labor Force Survey; own calculations.
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