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Abstract
This paper tests to what extent the increase of unemployment in many

OECD countries since the 1970s may be explained by capital formation.
Using an unbalanced macro panel dataset, this study also controls for a
selection of variables pointed out by earlier research such as the unemploy-
ment replacement rate and the tax wedge. Novel contributions includes
an exploration of heterogeneous correlations across countries and time,
and potential interaction effects between capital formation and other ex-
planatory variables. Results indicate that unemployment primarily can be
explained by a decrease in capital formation and an increase in long-term
real interest rates and the tax wedge. Results do not support interaction
effects between capital formation and other variables. Results indicate
that capital formation and real interest rate deserves more attention in
discussions on unemployment.

Keywords: Unemployment; capital formation.

1 Introduction
Unemployment may be one of the most studied phenomenons in social sciences
and is still highly debated both theoretically and empirically. An extensive
discussion during the last decades have focused on why many OECD countries
experienced periods of rather low unemployment during the 1950s and 1960s,
and a positive trend during the 1970s and 1980s, with higher levels during later
years. Figure 1 depicts the development for four countries.

This study presents an empirical analysis of aggregate unemployment and
capital formation. Besides testing the correlation on a cross-country time-series
panel on OECD countries, I also explore potential heterogeneous correlations

∗I am thankful for helpful comments on earlier drafts from Rodney Edvinsson, Fredrik N
G Andersson, Josef Taalbi, Kerstin Enflo and Yvonne Svanström. The usual caveats apply.
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Figure 1: Unemployment rate in a selection of countries
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Source: AMECO. Unemployment rate as percent of labor force, aged 15–74
years old.

between these two variables across countries and time, as well as test for inter-
action effects between capital formation and other commonly used explanatory
variables, including long-term real interest rate, terms of trade and a selection
of labor market institutions.

Several explanations for the development in OECD countries after 1960 have
been put forward, often leaning either towards an “institutional” story or to-
wards a “shock” story, and sometimes a combination of both. The institutional
story points out long-term conditions for price and wage formation such as
legislation, trade unions, and competition in service and goods markets (of-
ten referred to as “institutions”). The shock story instead points towards the
importance of short-term exogenous shifts in macroeconomic conditions.

Ljungqvist and Sargent (1998) may here serve as an example of the institu-
tional story: “[Our paper] explores only the effects of the welfare state on the
supply of labor. (...) In our model, a welfare state with a very generous entitle-
ment program is a virtual ’time bomb’ waiting to explode”. Another influential
study is Layard et al. (1991), which points out several institutional factors as the
explanation for the development of unemployment throughout OECD (cf. La-
yard et al., 2005). The common message of these studies is that unemployment
should mainly be understood as the result of long-term conditions.

The institutional story is usually framed such that the labor market outcome
gravitates towards a unique long-run (unemployment) equilibrium, a “struc-
tural” phenomenon, where short-run shocks have none to negligible effect in
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the long run. Common ways to model these kinds of theories is with the use
of static price and wage setting equations (e.g. Layard et al., 1991, 2005), or
dynamic search and matching models (e.g. Pissarides, 2000), designed such that
the model have a unique long-run equilibrium determined by institutional mea-
sures.

These arguments mirror, to a high degree, more historical debates on the
issue. Theoretical models presented today are often traced back to the theory of
non-accelerating inflation rate of unemployment (NAIRU) or the natural rate
of unemployment (NRU) (Phelps, 1967; Friedman, 1968). But similar ideas
was pedagogically presented long before that, e.g. the introductory summary
by Bagge (1931) on how economics, in general, thinks unemployment in mod-
ern society is something that occurs at the “equilibrium wage”, where “supply
equals demand”. Equilibrium unemployment is affected by collective bargain-
ing, regulations, traditions, and customs. Short-term shifts in demand for labor
may trigger a rise in unemployment, which may take several years or business
cycles, to wear off.

The shock story instead often starts from a theory where unanticipated short-
term events have more long-term effects on labor market outcomes. One way
to describe this idea is theoretical models with a unique long-run equilibrium
but where unemployment may deviate from that equilibrium during long time-
periods, for instance due to some sort of persistence/hysteresis in the return
to equilibrium. Several possible reasons for this phenomenon have been sug-
gested (Roed, 1997), e.g. wage stickiness in responses to productivity shocks,
or slow adjustment of firms fixed capital in response to demand shocks (Drèze
and Bean, 1991). Another kind of theoretical approach to the shock story is
theoretical models with none or several equilibria. These models may also be
in the form of static price and wage setting equations (e.g. Manning, 1990) or
dynamic search and matching models (e.g. Diamond, 1982; Farmer, 2010), but
then with necessary alterations so the model instead have more, or less, than one
long-run equilibrium. This idea, in turn, is often traced back to at least the ar-
gument made by Keynes (1937) of effective demand as the primary determinant
of employment.

Among studies that contribute to the shock story, there is a literature point-
ing out the importance of capital formation. Rowthorn (1995) argues from the
basis of both theory and empirical results that labor and capital are comple-
ments in modern production to such a high degree that the rise in unemployment
should be understood through the decrease in capital formation, which in turn
could be explained by low profit rates and high interest rates (cf. Rowthorn,
1999b). Stockhammer and Klär (2011) present a more extensive econometric
analysis, concluding that labor market institutions “do have an effect on unem-
ployment, but it is a comparatively minor one. Macroeconomic variables have
a much greater impact and among these capital accumulation (...) and the real
interest rate are the most important ones” (cf. Arestis et al., 2007; Stockhammer
et al., 2014; Bande and Karanassou, 2014).

Several empirical studies also combine the two explanatory strands and point
out the importance of interaction effects. An influential study of this kind is
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presented by Blanchard and Wolfers (2000) who argue that “[w]hile adverse
shocks can potentially explain much of the rise in unemployment [but not the
heterogeneity in these shocks, and] explanations focusing on labour market in-
stitutions explain current heterogeneity well, many of these institutions pre-date
the rise in unemployment”. While Bassanini and Duval (2006, 2009) put this
specific claim into question they also highlight the importance of both insti-
tutions and shocks and “interactions across policies and institutions, as well
as between institutions and macroeconomic conditions” (cf. IMF, 2003; Belot
and Ours, 2004). A summary of some empirical macro studies are found in
appendix A. Literature reviews are also found in Bassanini and Duval (2006)
and Eichhorst et al. (2008).

This combined story of shocks and institutions also has a long tradition in
social sciences. Howell (2011) stresses the importance of avoiding simplified
explanations and criticize both the institutional story, which he describes as
“orthodoxy”, and the shock story, which he refers to as “Keynesian”. Build-
ing on Keynes and Kalecki, he instead argues that a combination of demand-
management and long-term institutional design is of importance for the develop-
ment of unemployment. Another famous example is the literature on welfare-
state regimes, e.g. the “three worlds of welfare capitalism”, such as liberal,
conservative, and social democratic (Esping-Andersen, 1990).

Thus, there is no clear consensus of how to understand unemployment in
modern economies, nor how to study the arguments in each story, what exactly
fits to be considered an “institution”, or a “shock” (cf. Ogilvie and Carus, 2014;
Ramey, 2016).

This study focuses on to what extent we may explain the development of
unemployment in OECD countries since the 1960s as a result of shifts in capital
formation. There are several reasons to revisit this debate. The most influen-
tial empirical studies focus on labor market institutions, e.g. benefits, unions,
and taxes, and claim that these may explain the development. Nevertheless,
overall results are still inconclusive at best (Baker et al., 2005; Baccaro and Rei,
2007; Howell and Rehm, 2009; Kim, 2011). Despite this, and despite that sev-
eral results have pointed out the long-run importance of capital formation for
unemployment, capital is still considered irrelevant for long-term development
in influential theoretical models, such as Pissarides (2000) and Layard et al.
(2005).

At the same time, there are also gaps in the empirical literature which focus
on capital formation. Interactions between shocks and institutions have been
pointed out by several studies, but then usually not through capital (cf. Bas-
sanini and Duval, 2009). Furthermore, since many studies that point out the
importance of capital exclude institutional variables, few of these consider in-
teraction effects between capital and other factors (cf. Stockhammer and Klär,
2011).

Another gap in the empirical literature that explains the long-run devel-
opment of unemployment using capital formation is the potentially different
correlations across countries and time. While several studies argue that capital
in some way is the key determinant to understanding unemployment, there is a
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tendency to emphasize capital formation, or some closely related macroeconomic
condition, as almost a one-fix-for-all. One way to illustrate the importance of
this issue is shown in figure 2, which depicts the correlation between unem-
ployment and capital formation for four countries included in this study. The
graphs illustrate a clear tendency for a negative correlation in all four coun-
tries, but with significant differences. Both the correlation coefficients as well
as the explained share of the variation differs between countries, and perhaps
over time.

Theoretically, capital formation may have a different impact on labor market
outcomes across countries and time for different reasons, and there are at least
two well-known discussions in the general research literature that connects to
this issue. First of all, the debate on “jobless recoveries”/jobless growth, i.e.
periods of increasing GDP growth without a corresponding increase in employ-
ment (decrease in unemployment). Secondly, the discussion on to what extent
robot technology may decrease the demand for labor (Brynjolfsson and McAfee,
2016), a discussion which also has long historical roots, famously discussed by
Keynes (1933) and Leontief (1952).

Overall research design, as well as the data for this study, was highly influ-
enced by several of the studies described above. The choice of time period and
countries was also determined by the availability of data. While this facilitates
panel analysis and a comparison of results with earlier studies, I still believe
that my study offers new useful information on the subject.

The rest of this paper is organized as follows: Section 2 presents a theoretical
background and the three hypotheses that are tested in the analysis. Section 3
presents the econometric approach, and section 4 presents the data. Section 5
describes empirical results, while section 6 draws some concluding remarks.

2 Theoretical background and hypotheses to be
tested

Different theoretical models illustrate different ways to think about the connec-
tion between unemployment and capital formation. The introductory summary
of the basics of the model in Layard et al. (1991, 2005) use price and wage-
setting equations to describe the behavior of the supply and demand side of
the labor market. In this setup, prices and wages (p, w) are set as mark-ups on
expected values of the other (pe, we), such as:

w − pe = a1 − a2u+ a3k (wage-setting) (1)
p− we = b1 − b2u− b3k (price-setting) (2)

where a2 is wage flexibility factors, and b2 price-flexibility factors, both affected
positive by unemployment, and thereby having a negative impact on wages and
prices. k is capital stock and a3 and b3 is parameters for the impact from k on
prices and wages. All a and b parameters are positive (cf. chapter 8 in Layard
et al., 2005; Karanassou et al., 2008).
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Figure 2: Correlation unemployment and capital accumulation
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Source: AMECO. Capital formation = net (adjusted for depreciation) fixed
capital formation, percentage change of real capital stock.

In long-run equilibrium, wages are equal to labor productivity and prices
and wages are equal to their expected values: pe = p and we = w. Thus, we
can set equation 1 and 2 equal each other and solve for long-run equilibrium
unemployment, u∗:

u∗ =
a1 + b1
a2 + b2

+
a3 − b3
a2 + b2

k (3)

In Layard et al. (1991) it is assumed that the terms a3 = b3, and changes
in k therefore has the same impact on wages and prices. Long-run u∗ is there-
fore solely a function of the long-run conditions for wage and price formation,
summarized in the flexibility and push factors a1, a2, b1 and b2.

However, Karanassou and Snower (2004) put the assumption of a3 = b3 into
question by estimating data for the UK labor market. Their findings instead
suggest that capital seems to be of importance for unemployment. Karanassou
et al. (cf 2008) present a similar discussion using data on the Nordic countries.
With these and the other results mentioned above in mind, it is reasonable to
assume that a3 in general is not equal to b3. A simple formulation for long-run
u∗ would then be a function of both wage- and price-push and flexibility factors,
as well as capital formation, such as described in equation 3.
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Hypothesis 1: Capital formation can explain the development of un-
employment. In Layard et al. (2005) the long-run disconnection between un-
employment and capital is linked to the production function being Cobb-Douglas
and the substitution of elasticity between production factors (often denoted σ)
being equal to one. If production is characterized by a constant elasticity of
substitution (CES) production and σ is below one in this kind of model, an
increase in investment will lead to an increase in the wage share and a decrease
in equilibrium unemployment (Rowthorn, 1999a,b; Sigurdsson, 2013). Kapadia
(2005) shows how a Cobb-Douglas production function with capacity utiliza-
tion and varying returns to labor also results in a long-term negative relation
between unemployment and capital formation. Christodoulakis and Axioglou
(2017) show how capital may affect long-run equilibrium unemployment in an
overlapping generations-model using both CES and Cobb-Douglas production,
with the addition of market frictions to the model.

Another argument for a long-run connection between unemployment and
capital is the possibility of multiple unemployment equilibria, in which case ex-
ogenous shifts in demand may push unemployment between different equilibria.
Blanchard and Summers (1988) discuss several arguments for the existence of
multiple equilibria. Mortensen (1989), Diamond (1982), and Weitzman (1982)
illustrate how increasing returns in different ways may result in multiple equi-
libria in search and matching models (see Cooper and John, 1988, for a general
formulation). Manning (1990, 1992) present a wage and price setter equations
model where increasing returns to labor and imperfect competition in goods
and service markets may result in multiple equilibria. A typical argument in
the multiple equilibria literature is that capital formation may shift over long
time periods due to exogenous shifts in psychology, “animal spirits”. One way
to think about these psychological shifts is as another exogenous fundamental
factor, as argued by Farmer (2012).

Based on the above, my first hypothesis may be formulated as follows:

H1: Periods of greater capital formation will coincide with lower unemploy-
ment. The increase in unemployment during the last decades may therefore be
explained by shifts in capital formation.

Hypothesis 2: The connection between capital and labor may vary
across countries and over time. This study revisits the debate on why
unemployment been higher during the last decades, compared to earlier. As
discussed above, and shown in the summary in the appendix, earlier studies
have used data on different time periods, and different countries (cf. Kim, 2011),
to study the correlation between unemployment and explanatory variables.

For different reasons, the correlation between unemployment and capital
may vary across countries and time. First of all, the marginal effect of capital
on unemployment may vary between different levels of unemployment. For
example, if unemployment is high, and many people are eager to take jobs,
the effect of new capital might be more significant than if unemployment is
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low. Secondly, new technology may be labor or capital-augmenting, and there
is no apparent reason why these shifts always could be expected to be in the
same direction or magnitude, as highlighted by the discussion on the impact on
employment by automation and robots (Acemoglu and Restrepo, 2016, 2017).

DeCanio (2016) shows how the expected effects of technology on equilibrium
wages in standard production functions depends on the functional form, such as
the number of production factors, and the substitution of elasticity between fac-
tors. Given that the elasticity of substitution between labor and robotic capital
is high enough, new robotic capital will have a negative effect on equilibrium
real wages.

This allows me to formulate my second hypothesis:

H2: There are important variations in the correlation between unemployment
and capital formation across countries and time.

Hypothesis 3: There are important interaction effects between capi-
tal formation and other explanatory variables. There is also reason to
believe that different factors might be of importance for how capital formation
affects aggregate unemployment. Shifting practices in labor markets, such as
the conditions for hiring, may affect how changes in capital formation affect
unemployment (Schreft and Singh, 2003; Schreft et al., 2005).

There is also well-known possible interaction effects between different labor
market institutions. One example is the theories that trade unions may con-
tribute to a situation of insiders and outsiders on the labor market, decreasing
real-wage responsiveness to changes in other institutions. Institutions may also
reinforce the impact of shocks, such as if laid-off employees fail to adjust their
real-wages (Ljungqvist and Sargent, 1998; Galí, 2015). These institutions may
also alter the impact of shocks, such as changing capital formation. More reg-
ulated labor markets may reinforce the insider-outsider effects and cause an
interacting effect from institutions to the correlation between unemployment
and capital formation (Bean, 1994).

Insider-outsider effects may also be a reason for the existence of multi-
ple equilibria in different models. Pissarides (1992) describes an overlapping-
generations-model for search and matching and illustrates how a skill-loss for
newly unemployed, through external effects (cf. Diamond, 1982), may alter the
profitability for employers to post new vacancies, thus leading to a permanent
increase in unemployment, even if the old unemployed have left unemployment.
If that is the case, an exogenous shift in the capital formation may have different
results depending on differences in institutional frameworks of labor markets.
Both these theoretical arguments suggest that institutions may affect the rela-
tion between unemployment and capital formation.

My third hypothesis is therefore:

H3: Capital formation will have a greater impact on unemployment in more
regulated labor markets.
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3 Econometric approach
3.1 H1: Testing the correlation between unemployment

and capital formation
I test the relation between unemployment in country i at year t, uit, and capital
formation, kit, long-term interest rate (r), terms of trade (tot), unemployment
benefits replacement rate (rr), union density (ud), the level of wage bargaining
coordination (co), at what level wage bargaining takes place (lvl), tax wedge
(tw), and active labor market policy (lmp), using a cross-country time-series
dataset. My baseline two-way fixed effects model is

uit = α1 + α2kit + α3rit + α4totit + α5rrit + α6udit
+α7coit + α8lvlit + α9twit + α10lmpit + α11Fi + α12Ft + ϵit

(4)

where Fi and Ft are time- and country-fixed effects, i.e. T −1 and I−1 number
of dummy variables, and T and I are the total number of years and countries.
These dummies may be interpreted as Fi being a proxy for long-term conditions
in each country, such as cultural differences or other institutional phenomena
not otherwise captured in the model. Ft might be interpreted as short-run
shocks that hit all countries during the same year, such as global events and
shifts.

Real interest rate and terms of trade control for shocks through these chan-
nels. In earlier studies, the real interest rate has sometimes been included with
the motivation that this might affect unemployment indirectly through capi-
tal formation. Another theoretical argument is that a higher real interest rate
is expected to make households rely more on capital income than wages, and
thereby have the potential of raising reservation wages and reduce labor supply,
making it an institutional factor as well (e.g. Layard et al., 2005). By including
both these variables here, we may hopefully isolate some of the effects by each
of these variables (cf. Baccaro and Rei, 2007).

Unemployment replacement and the tax wedge is commonly described as
factors that may increase reservation wages, and thereby increase long-run un-
employment. Similarly, union density as well as the coordination of and level for
wage bargaining can be thought of as wage-push factors, where more centralized
bargaining means stronger trade union influence over real wages. However, the
effect of these measures may also be more complex, e.g. if an increase in trade
union power or more centralized bargaining makes trade unions, to a greater
degree, take into consideration the good of the whole labor force (Calmfors and
Driffill, 1988). Active labor market policies, lmp, such as public expenditure
on training for the unemployed, are expected to increase the labor productivity
and attractiveness and thereby reduce unemployment.

The baseline model in equation 4 is an estimation of the level of unemploy-
ment as a function of the flow of capital formation. I also test the correlation
between first differences of all these variables, thus to what extent a change in
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unemployment can be explained by changes in capital formation or other vari-
ables. The baseline model in this case is then the same as that described in
equation 4, but all variables measured as the change from the previous year.
This method is common in the empirical literature but it is debated over what
time we may expect a change in the explanatory variables to be followed with
change in the long-term development of unemployment (cf. Stockhammer and
Klär, 2011).

3.1.1 Robustness

I analyze to what extent the development of unemployment, u, may be explained
by capital formation, k. In the baseline model, equation 4, I use values for the
same country and year of both the dependent and the explanatory variables,
such as uit and kit. However, there are at least two potential problems with
this. First of all, there is no consensus of how fast the effect of the explanatory
variables should take effect. One simple way to address this is to estimate uit

on lagged values of the explanatory variables:

uit = β1 + β2kit−1 + β3rit−1 + β4totit−1 + β5rrit−1 + β6udit−1

+β7coit−1 + β8lvlit−1 + β9twit−1 + β8lmpit + β9Fi + β10Ft + ϵit
(5)

where labor market training, lmp, is not lagged, since I use an instrument
variable for this factor.

Secondly, while k may explain the development of u, perhaps is the develop-
ment of k explained by some of the institutional variables included in the model,
in the sense that is suggested by a large body of research on long-term economic
growth (Acemoglu, 2009). To shed more light on this, I estimate capital forma-
tion as a function of the other explanatory variables, in a similar fashion as my
baseline model for unemployment. With observations for the same time period
we get the following two-way fixed effect model:

kit = γ1 + γ2rit + γ3totit + γ4rrit + γ5udit + γ5coit
+γ6lvlit + γ7twit + γ8lmpit + γ9Ft + γ10Fi + ϵit

(6)

where all abbreviations are described above.
As a second step of this part of the analysis, I also estimate the model in

equation 6 on lagged values of the same explanatory variables as in the model
in equation 5, such as

kit = δ1 + δ2rit−1 + δ3totit−1 + δ4rrit−1 + δ5udit−1 + δ5coit−1

+δ6lvlit−1 + δ7twit−1 + δ8lmpit−1 + δ9Ft + δ10Fi + ϵit
(7)

For my first hypothesis (H1) to hold, the results for uit estimated as a
function of kit (equation 4) should at least not be significantly different than
the results for uit estimated as a function of kit−1 (equation 5), or the estimated
correlation between kit and the other explanatory variables (equations 6 and 7).
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3.2 H2: Testing for a heterogeneous correlation between
unemployment and capital across countries and time

The next step is to test to what extent the correlation between unemployment
and capital formation varies across countries and over time. I do this in two
ways: rolling regressions, and regressions for each country separately.

The rolling regressions consist of estimations of sub-samples over the time
period. The first sample consists of the first 19 years in the data: 1961–1980.
The second sample takes 1962–1981, and so on. With each sub-sample I estimate
the following four econometric models:

Pooled OLS: uit = α1 + α2kit + ϵit (8)
One-way country-fixed effects: uit = α1 + α2kit + α3Fi + ϵit (9)

One-way time-fixed effects: uit = α1 + α2kit + α4Ft + ϵit (10)
Two-way fixed effects: uit = α1 + α2kit + α3Fi + α4Ft + ϵit (11)

where Fi and Ft, just as above, represents the inclusion of I − 1 and T − 1
dummies. The pooled OLS model in equation 8 ignores the possibility that there
are unidentified events in each country or each year that may be of importance.
In the estimations of all of these models and sub-samples I focus on the result for
α2. These results calculates the correlation between unemployment and capital
formation during different periods and shows how sensitive the results for the
whole dataset is to the choice of time period. The downside of this method
is that for each calculation we lose many observations, which reduce the test
power.

Another way to study variations in the results across countries and time is
to study correlations for the whole time period but each country separately. I
do this by estimating the baseline model in equation 4 for each country, without
the fixed effects-dummies, such as

uit = β1i + β2ikit + ϵit (12)

I then test each of the results for country i for the presence of a structural
break in the coefficient for capital formation, β2i, over the whole time period,
using the supremum Wald test. This will tell us if the correlation between
unemployment and capital formation shifted during the period in each country.

To measure the importance of these structural shifts I estimate the model in
equation 12 again, but add two terms: a dummy-variable, SB, which is equal
to 1 for the year of the structural break and all years after that, and equal to
0 otherwise, and an interaction term for this dummy and capital formation,
SBit × kit. So, ignoring the other variables for now, we then get the following
model for each country:

uit = β1i + β2ikit + β3iSBit + β4iSBit × kit + ϵit (13)

where the coefficient for the first SB-term estimate the permanent shift in the
constant. The second SB-term estimates the shift in the slope for k. The total
value of β2 + β4, the coefficients for k and the interaction term SB × k, is the
slope for kit during the years from the structural break onward.
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3.3 H3: Testing for interaction effects between capital and
other variables

Turning to hypothesis three, I test for interaction effects between capital forma-
tion and the other explanatory variables. Even if we have reason to believe that
different variables might be of importance here, we have no particular reason to
single out any variable. I therefore try interaction effects between capital forma-
tion and all the other explanatory variables. By rewriting the other explanatory
variables in the baseline model as a vector, such as

10∑
j=3

βjxitj = β3rit + β4totit + β5rrit + β6udit+ (14)

β7coit + β8lvlit + β9twit + β10lmpit

we can rewrite equation 4 and add the interaction terms for each explanatory
variable besides capital formation:

uit = β1 + β2kit +
∑

j βjxjit

+β11rit × kit + β12totit × kit
+β13rrit × kit + β14udit × kit
+β15coit × kit + β16lvlit × kit
+β17twit × kit + β18lmpit × kit

+β19Fi + β20Ft + ϵit

(15)

where all abbreviations are the same as above. Each interaction term will give us
information of the slope coefficient for capital formation, at different levels of the
explanatory variables. That is, a shift in capital formation may have different
effect on unemployment at different level of unemployment replacement rates,
or different levels of tax wedge and so on.

I only study interaction effects between capital formation and the other ex-
planatory variables included. This means that I assume that all other potential
interactions between my explanatory variables are zero. This is probably less
extreme than it may sound. Even if it is intuitively probable that many things
might affect each other, it is not clear which thing is of most importance. Stock-
hammer and Klär (2011) present estimations of 60 different interactions between
common measures on labor market institutions, with only a handful of results
supporting any interaction effects at all (cf. critical discussion in Bassanini and
Duval, 2009).

4 Data
This study revisits the debate regarding why unemployment increased in many
OECD countries in the late 1900s. Data is selected with respect to this, earlier
studies, and the availability of time series comparable between countries. I there-
fore make use of an unbalanced panel dataset covering at most 1961–2017 for the
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following 35 countries: Australia, Austria, Belgium, Bulgaria, Canada, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, Japan, Latvia, Lithuania, Luxembourg, Malta, Nether-
lands, New Zealand, Norway, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Sweden, Switzerland, United Kingdom and United States.

4.1 Variables and sources
4.1.1 Dependent variable: unemployment

Unemployment data is from the Annual macroeconomic database of the Eu-
ropean Commission, AMECO, which collects data from different sources, such
as Eurostat, OECD as well as national statistical offices. This measures the
annual average of percent of the labor force, 15–74 years old, who are without
work the reference week, available to start work within the next two weeks, and
have been looking for a job during the last four weeks. The series is created
by AMECO, which links new data to older series, sometimes covering different
age spans, to create a longer time series. Data covers 1961–2017 for at most 35
countries per year, at least 22 countries per year.

My interest, however, is not in the short-run fluctuations of unemployment
but to what extent we can explain the more long-run development, such as cap-
turing long-run equilibrium unemployment. Influential theoretical models on
equilibrium unemployment (Pissarides, 2000; Layard et al., 2005) could some-
what simplified be described as a theory where unemployment, uit, in country
i at time t consists of two components: a short-run component, which can be
described as cyclical unemployment, uc

it, and a long-run component, ul
it, :

uit = uc
it + ul

it (16)

In these models, uc
it is the result of both institutional factors and short-run

macroeconomic performance, such as shocks. ul
it follows long-run equilibrium

unemployment, u∗
it, and is the result of long-run institutional factors which

affects wage and price formation (cf. discussion in section 2). Thus, in such
models it is assumed that unemployment, to an adequate degree, follow the
theoretical long-run equilibrium unemployment (or long-run NAIRU). Long-run
u∗ may change if the institutional factors that determine it changes.

There is no consensus on how to efficiently capture u∗ empirically, and no
method appears optimal. I here use the Hodrick-Prescott (HP) filter and take
out the trend-component from the data, utrend, and use that as the dependent
variable. Technically the HP filter minimizes the sum of squared deviations
between the original data to the trend of the data, with a penalty, λ, for the
volatility of the trend. The choice of λ is more or less arbitrary (cf. Ravn and
Uhlig, 2002; Hamilton, 2017). The same method as I use here is also used,
among others, by Ball and Mankiw (2002) and Flaig and Rottmann (2013)
with λ ranging from 10 to 1000. I use λ = 400 for all results listed here, if not
described otherwise. Figure 3 illustrates this for two countries in the dataset,
showing the data and the trend generated by the HP-filter. This method takes

13



Figure 3: Unemployment and long-term unemployment trend
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Source: AMECO and long-term unemployment (the trend-component) gener-
ated by HP-filter with λ = 400.

away most of the short-term variations, but still leaves a considerable share of
long-term variations to explain. This also results in increased autocorrelation for
my dependent variable, why I estimate all results using robust standard errors.
All results have also been estimated for utrend using λ = 1000, with similar
results. Results from Fisher test with augmented Dickey-Fuller (FishDF) and
Im-Pesaran-Shin test (IPS) with λ = 400 and 1000, support panel-stationarity.

A closely related method used by several earlier studies is the use of moving
averages over some years, such as 5-year means, and then save one observation
per five-year period. The advantage of the method used here is that we do not
lose four out of five observations, which is the case for the 5-year averages.

Another common method in the literature is the inclusion of a variable that
controls for the deviation between unemployment and equilibrium unemploy-
ment, such as inflation or output gap. But then we are dependent on the
behavior and estimation of these variables. Even if these measures may work
as sufficient indicators for extended time periods and many countries, the rela-
tion between unemployment and inflation or the output gap may also be more
complex, making the method used here preferable.
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4.1.2 Explanatory variables

Data for all explanatory variables are from sources used in several earlier studies.
Data on capital formation used here is the real change in the net fixed capital
stock, taken from AMECO. The FishDF test does not support panel stationar-
ity, and I therefor detrend capital formation by estimating a linear trend for each
country and use the residuals from these as the explanatory variable. This new
variable is panel stationary. For comparison, I also use the trend-component of
capital formation, created with HP-filter using λ = 400, for which panel station-
arity is also supported by the FishDF test. While the residuals might be closer
to a measure of unanticipated shocks through capital formation, the HP-trends
of capital may help to capture more long-term connections between capital and
unemployment. This data covers 35 countries per year at most, and 22 countries
per year at least.

Data for long term real interest is also taken from AMECO, which is created
using different measures of nominal interest, such as government bonds for 3,
5 or 20 years, and adjusted for inflation with a GDP deflator. From the same
source I also take terms of trade, which gives the ratio of the price index for
export prices to that of import prices. Interest rate data is available for 1961–
2015, at most 35 countries per year, and at least ten countries per year. Terms
of trade data are available for 1961–2017 and include 35 countries per year at
most, and 22 countries at least per year.

Data on average unemployment benefits replacement rate in relation to wage
is from Vliet et al. (2012), which have data for 1971–2009. This measures the
expected average for different typical households in relation to observed wages.
By taking the average of their two net measures for different households, we get
an annual average. These time series have a similar development as the closely
related net replacement rate data available from OECD why I link these by
adding the change of the OECD series. This gives me data for 1971–2015 and
34 countries at most per year, and 17 countries at least per year. Vliet et al.
(2012) is an update and extension of the CWED data form Scruggs (2005). A
common measures used in earlier studies is the gross replacement rate. The
net replacement rate measure used here take into consideration both taxes and
benefits, such as those related to family, children, and housing, and should
therefore catch the interesting effect between replacement and real wages in a
better way. The downside is that these only cover the level of replacement of
the initial phase of unemployment, e.g. the first year. Earlier research does not
leave a clear-cut answer to which measure is the optimal one (cf. discussion
in Howell and Rehm, 2009), but the one used here should be sufficient for this
analysis.

Data on net union density is from the ICTWSS database (Institutional Char-
acteristics of Trade Unions, Wage Setting, State Intervention and Social Pacts
database) version 6 (Visser, 2019, using their variables “UD”{} and “UD_s”),
which is used by several earlier studies. Union density is available for 33 coun-
tries at most, at least 17 countries per year 1961–2016, and 13 countries 2017.
From the same source, I also use an index for wage-setting coordination, which
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measures from individual to centralized bargaining by peak associations, range
1–5 (variable “Coord”), and wage bargaining level, from local to central, range
1–5 (variable “Level_M”). The coordination index includes data for at most
33 countries per year, and at least 19 countries per year. The level index also
includes 33 countries at most, and at least 18 countries per year.

Data on tax wedge is from the CEP-OECD dataset from Nickell (2006,
Centre for Economic Performance ), also used by several earlier studies, for
1971–2000, as an annual average for the labor force, and extended to cover
more years with the use of the similar measure on average tax wedge from the
OECD. This gives me data for 1961–2014, for at most 20 countries, and at least
16 countries per year.

Data on active labor market policies are also from OECD, using public ex-
penditure on training programs as percent of GDP. All such measures risks
being endogenous since in times of higher unemployment more money and peo-
ple will go into training. Different methods to handle this has been used in
earlier studies. Following Bassanini and Duval (2006), an instrument variable is
constructed by taking the lagged first difference of the error term from a linear
estimation of training expenditure on the output gap same year and the year
before (e.g. gapt and gapt−1). I use data for 1987–2017, at most 24 countries
each year, and at least 14 countries per year.

4.2 Data summary
Primary variables are described in table 1 and pictured in figure 4 and 5. All
variables are tested for cross-sectional independence, using the general test from
Pesaran (2004), and panel stationarity, using the Im-Pesaran-Shin test and the
Fisher test with augmented Dickey-Fuller.

5 Results
5.1 H1: Can capital formation explain the development

of unemployment?
I start by estimating my baseline model in equation 4, with results shown in
table 2 with standardized coefficients and robust standard errors in parentheses.
Models 1–6 estimates the correlation between unemployment (the HP trend
component) in year t country i, uit, on capital formation (residuals from the
linear trend), kit, and other variables in the same year. Model 1 and 5 have
country-dummies but no year-dummies, while the other models use both year-
and country-dummies. Models 7–9 estimate uit on lagged values of capital
formation, terms of trade, replacement, union density, coordination, level, and
tax wedge. Model 10 and 11 include the HP-filter trend component of capital
formation, instead of the residuals from the trend.

I find most robust results for capital formation (negative correlation with un-
employment), long-term interest rate (positive), and tax wedge (positive). The
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Table 1: Summary of data
Mean Std. Dev. Min Max

Unemployment Overall 6.49 4.38 0.00 27.50 N=1523
Between 3.28 1.85 14.08 Countries=35
Within 3.24 -4.19 25.25 n per country=43.5

Capital formation Overall 2.93 1.93 -7.05 15.35 N=1523
Between 0.84 0.94 5.84 Countries=35
Within 1.79 -5.06 17.02 n per country=43.5

Long-term real
interest rate

Overall 2.62 3.27 -12.36 24.41 N=1104

Between 0.84 0.23 3.97 Countries=33
Within 3.20 -10.76 26.21 n per country=33.5

Terms of trade Overall 98.78 18.87 44.89 222.62 N=1523
Between 13.43 60.32 145.78 Countries=35
Within 11.68 41.30 175.61 n per country=43.5

Unemployment
replacement rate

Overall 59.27 16.02 6.75 94.34 N=1182

Between 13.93 30.82 86.83 Countries=34
Within 8.45 11.44 96.19 n per country=34.8

Union density Overall 37.96 18.62 4.30 86.60 N=1363
Between 16.99 10.54 73.71 Countries=33
Within 8.33 4.49 68.78 n per country=41.3

Wage bargaining
coordination

Overall 2.91 1.42 1.00 5.00 N=1411

Between 1.27 1.00 4.65 Countries=33
Within 0.77 0.87 6.30 n per country=42.8

Wage bargaining
level

Overall 2.56 1.25 0.90 5.00 N=1397

Between 1.04 0.95 3.95 Countries=33
Within 0.80 0.22 5.17 n per country=42.3

Tax wedge Overall 47.61 13.57 18.30 96.10 N=943
Between 15.87 29.73 96.10 Countries=20
Within 7.88 15.67 65.37 n per country=47.2

Labor market
training

Overall 0.00 0.05 -0.30 0.38 N=595

Between 0.01 -0.02 0.01 Countries=24
Within 0.05 -0.28 0.40 n per country=24.8
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Figure 4: Illustrations of data
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Figure 5: Illustrations of data
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other variables do not seem to have a robust correlation with unemployment.
The unemployment replacement rate has a negative statistically significant cor-
relation with unemployment, contrary to standard versions of popular theories
(Pissarides, 2000; Layard et al., 2005), but the results are sensitive to model
design. Results are, in general, similar for the models that make use of lagged
values, which is natural considering the use of the unemployment trend. Results
are also similar when using the capital trend component as explanatory vari-
able, instead of the capital formation residuals. The estimated coefficient for the
capital formation trend is overall somewhat greater, compared to the estimated
coefficient for the capital formation residuals, used in the other models.

If we compare the standardized coefficients among those variables that I find
robust statistical significant results for, tax wedge and capital formation have
the most significant impact on unemployment. One standard deviation higher
capital formation deviation from trend coincides with 0.1 to 0.2 standard de-
viation decrease of long-term unemployment. The corresponding number for
the long-term trend of capital formation is between 0.2 to 0.6. One standard
deviation higher average tax wedge coincides with around 0.3 to 0.6 standard
deviations higher long-term unemployment trend. Corresponding numbers for
the long-term real interest rate is 0.1 standard deviations higher long-term un-
employment.

Table 3 presents results on first differences, estimating to what extent annual
changes in the long-term unemployment trend correlates with annual changes
in the explanatory variables. Model 1–4 includes country-dummies but no year-
dummies. Model 5–8 includes both year- and country-dummies. Correlations
are still robust for capital formation and the long-term real interest rate, which
also correlates with the same signs in these models, compared to the ones above.
One standard deviation greater annual change of capital formation, or lower an-
nual change of interest rate, coincides with around 0.4–0.5, and 0.05–0.2 stan-
dard deviations greater annual change in long-term unemployment, respectively.
The results for the average tax wedge is less robust now, and several results are
not statistically significant.

Turning to my analysis of to what extent capital formation may be explained
by the other explanatory variables, results are listed in table 4. Model 1–4
estimates capital formation using values of the same year. Models 5–8 estimates
capital formation as a function of lagged values of the same explanatory variables
as above. Model 9–10 uses the HP-trend of capital formation as the dependent
variable. First of all, capital formation tends to correlate robustly with the long-
term real interest rate. One standard deviation higher interest rate coincides
with around 0.2 to 0.7 standard deviations lower capital formation. In some
models, I also find statistically significant results for the terms of trade (ratio of
import and export price indices), replacement rate, and tax wedge, but they are
sensitive to model design. The results are overall similar for both the models
where the residuals from the capital formation trend are used as the dependent
variable, as well as when the trend component of capital formation is used as
the dependent variable.

To summarize, overall my results suggest that we can explain a significant
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share of the long-term development of unemployment with capital formation, the
interest rate and the average tax wedge. The development of capital formation
may be explained by the long-term real interest rate. While tax wedge perhaps
may explain parts of the development of unemployment it is overall less robust
compared to the results for capital formation and the long-term real interest
rate. I do not find any strong support for any robust correlation between capital
formation and the other institutional measures included here. This supports my
hypothesis 1, discussed more below.
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Table 2: Results H1. Unemployment as a function of capital and institutions.

Baseline: Values same year Using lagsa Capital trend
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Capital -0.08∗∗∗ -0.07∗∗ 0.00 -0.17∗∗∗ -0.19∗∗∗ -0.20∗∗∗ 0.01 -0.19∗∗∗ -0.21∗∗∗
(0.03) (0.02) (0.06) (0.05) (0.05) (0.07) (0.06) (0.06) (0.07)

Capital trend -0.22∗∗∗ -0.64∗∗∗
(0.07) (0.10)

Long real interest 0.18∗∗ 0.08∗∗ 0.16∗∗∗ 0.15∗∗∗ 0.20∗∗ 0.08∗∗ 0.17∗∗ 0.08
(0.09) (0.03) (0.04) (0.04) (0.09) (0.03) (0.06) (0.05)

Terms of trade 0.15∗ 0.03 -0.21 -0.18 0.15∗ 0.04 -0.10 -0.23
(0.08) (0.06) (0.18) (0.18) (0.09) (0.06) (0.17) (0.20)

Replacement -0.01 -0.17∗ -0.18∗ 0.00 -0.16∗ -0.25∗∗∗
(0.08) (0.09) (0.09) (0.08) (0.08) (0.08)

Union density 0.00 -0.16 -0.22 0.02 -0.20 -0.12
(0.15) (0.17) (0.21) (0.14) (0.19) (0.21)

Coordination -0.07 -0.09 -0.06 -0.08 -0.02 0.02
(0.06) (0.08) (0.08) (0.06) (0.08) (0.08)

Level 0.01 -0.00 -0.03 0.00 -0.05 -0.05
(0.05) (0.05) (0.04) (0.05) (0.05) (0.05)

Tax wedge 0.34∗∗ 0.50∗∗∗ 0.54∗∗∗ 0.34∗∗ 0.56∗∗∗ 0.32∗∗
(0.15) (0.09) (0.13) (0.15) (0.11) (0.13)

Training 0.00 -0.00 -0.00 -0.00
(0.01) (0.01) (0.01) (0.01)

Constant -0.00 -1.12∗∗∗ -1.20∗∗∗ -0.72∗∗∗ 0.11 0.01 -1.17∗∗∗ -0.65∗∗∗ 0.05 -0.90∗∗∗ 0.11
(.) (0.13) (0.10) (0.14) (0.09) (0.12) (0.10) (0.14) (0.10) (0.15) (0.14)

Observations 1523 1523 1104 616 322 322 1104 616 334 1523 322
Adjusted R2 0.02 0.53 0.58 0.69 0.56 0.58 0.55 0.67 0.58 0.57 0.69
AIC 3064 1947 923 -27 -162 -200 1017 -28 -171 1794 -300
Countries 35 35 33 16 13 13 33 16 13 35 13
Max years 57 57 55 44 28 28 55 44 29 57 28
Year dummies No Yes Yes Yes No Yes Yes Yes Yes Yes Yes
Country dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Robust standard errors in parentheses. Standardized coefficients.
a) Interest, terms of trade, replacement rate, coordination, level, tax wedge.
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 3: Results H1. First differences. Unemployment change as a function of changes.

Without year-dummies With year-dummies Capital trend, with year-dummies
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Capital -0.07 -0.09 -0.39∗∗ -0.45∗∗∗ -0.08 -0.07 -0.46∗∗∗ -0.53∗∗∗ -0.29∗∗∗ -0.54∗∗∗ -1.08∗∗∗ -1.72∗∗∗
(0.04) (0.06) (0.15) (0.11) (0.05) (0.06) (0.14) (0.13) (0.11) (0.19) (0.22) (0.18)

Long real interest 0.07∗∗∗ 0.10∗ 0.22∗ 0.05∗∗∗ 0.07∗ 0.22∗ 0.03∗∗ 0.04 0.05
(0.02) (0.05) (0.11) (0.02) (0.04) (0.11) (0.01) (0.02) (0.04)

Terms of trade -0.03 -0.05 0.03 0.02 0.03 0.09 0.03∗ 0.04 0.13∗
(0.02) (0.03) (0.08) (0.02) (0.02) (0.12) (0.02) (0.03) (0.07)

Replacement 0.01 0.01 0.02 0.02 -0.01 -0.08
(0.04) (0.09) (0.03) (0.08) (0.04) (0.05)

Union density 0.14 0.30∗ 0.02 0.23 0.00 0.10
(0.15) (0.15) (0.10) (0.18) (0.08) (0.10)

Coordination -0.04 -0.04 -0.03 -0.03 -0.03 -0.02
(0.03) (0.04) (0.02) (0.03) (0.02) (0.02)

Level -0.00 0.04 -0.00 0.03 -0.01 0.01
(0.02) (0.03) (0.01) (0.04) (0.01) (0.01)

Tax wedge 0.10∗∗ 0.10 0.06 0.17 0.03 0.04
(0.04) (0.10) (0.05) (0.10) (0.04) (0.04)

Training -0.01 -0.02 -0.01
(0.01) (0.02) (0.01)

Constant 0.00 0.02∗∗∗ 0.07∗∗∗ -0.14∗∗∗ -0.25∗ 0.03 0.91∗∗∗ 0.26 -0.05 0.11 0.28 0.31
(0.00) (0.00) (0.01) (0.03) (0.13) (0.08) (0.25) (0.21) (0.13) (0.10) (0.23) (0.22)

Observations 1488 1070 600 308 1488 1070 600 308 1488 1070 600 308
Adjusted R2 0.01 0.02 0.12 0.17 0.19 0.21 0.39 0.28 0.25 0.35 0.56 0.76
AIC 3709 2657 1445 710 3419 2423 1196 643 3302 2224 996 306
Countries 35 33 16 12 35 33 16 12 35 33 16 12
Max years 56 54 43 27 56 54 43 27 56 54 43 27
Year dummies No No No No Yes Yes Yes Yes Yes Yes Yes Yes
Country dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Robust standard errors in parentheses. Standardized coefficients.
a) Interest, terms of trade, replacement rate, coordination, level, tax wedge.
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 4: Capital formation as a function of other variables.

Baseline: Values same year Using lagsa Dep: Capital trend
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Long real interest -0.36∗∗ -0.40∗∗ -0.19∗∗ -0.68∗∗∗ -0.35∗∗ -0.39∗∗ -0.24∗∗ -0.65∗∗∗ -0.16∗∗∗ -0.33∗∗∗
(0.14) (0.16) (0.08) (0.07) (0.14) (0.16) (0.09) (0.06) (0.04) (0.06)

Terms of trade 0.11 0.14 0.20∗∗ -0.40∗ 0.05 0.05 0.16∗ -0.50∗∗ 0.17 -0.20
(0.08) (0.09) (0.08) (0.21) (0.10) (0.11) (0.09) (0.17) (0.19) (0.14)

Replacement 0.04 -0.00 0.03 0.02 -0.01 -0.05 -0.10
(0.08) (0.09) (0.13) (0.10) (0.09) (0.12) (0.08)

Union density -0.12 0.05 -0.11 -0.08 0.08 0.03 0.12
(0.16) (0.18) (0.19) (0.16) (0.20) (0.22) (0.15)

Coordination 0.02 0.05 0.19 0.05 0.07 0.04 0.18∗∗
(0.13) (0.15) (0.17) (0.15) (0.17) (0.16) (0.08)

Level -0.03 -0.07 0.02 -0.05 -0.08 -0.01 -0.03
(0.11) (0.10) (0.09) (0.11) (0.11) (0.09) (0.02)

Tax wedge -0.09 -0.59∗∗ -0.12 -0.57∗∗∗ -0.53∗∗
(0.21) (0.20) (0.22) (0.18) (0.21)

Training -0.02 -0.02 -0.00
(0.02) (0.01) (0.01)

Constant -0.26 0.37∗∗∗ 0.41∗∗∗ 0.76∗∗∗ -0.16 0.45∗∗∗ 0.43∗∗∗ 0.27 1.19∗∗∗ 0.39∗∗
(0.16) (0.13) (0.10) (0.17) (0.14) (0.13) (0.12) (0.25) (0.23) (0.14)

Observations 1104 904 616 322 1104 904 616 334 1104 322
Adjusted R2 0.39 0.40 0.40 0.61 0.37 0.38 0.39 0.59 0.62 0.79
AIC 2601 2208 812 255 2647 2264 838 296 1435 -186
Countries 33 30 16 13 33 30 16 13 33 13
Max years 55 45 44 28 55 45 44 29 55 28
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Country dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Robust standard errors in parentheses. Standardized coefficients.
a) Interest, terms of trade, replacement rate, coordination, level, tax wedge.
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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5.2 H2: Is there important heterogeneity in the effect of
capital formation across countries and years?

Next, I explore to what extent the relation between unemployment and capital
formation is heterogeneous across countries and time, with the use of rolling
regressions, and estimations for each country where I test for structural breaks
in the coefficient for capital formation.

5.2.1 Rolling regressions across time

I estimate rolling regressions by testing the correlation between unemployment
and capital formation (where unemploment is the HP trend component and
capital formation is the residuals from the linear trend), and the country- and
year-dummies in the models in equations 8-11.

Figure 6 illustrates the results. The solid black lines show the estimated
results for the coefficient for capital formation, α2, in the models, using non-
standardized data. The dashed lines show the 95 percent confidence intervals. A
value of -1 for the solid black line means that one percentage point deviation from
the trend in capital formation coincides with a one percentage point decrease in
the unemployment rate. Each point is estimated using a sub-sample of the year
at that point and the 19 years prior. For all sub-samples, both unemployment
and capital formation are tested for panel stationarity using the Fisher Dickey-
Fuller test, and the graphs only show results where test results for both variables
support panel stationarity. I show the results for the pooled OLS estimations
as a comparison but it is likely, to say the least, that either unobserved shocks
(captured by the time-fixed effects, Ft) or long-term conditions in each country
(captured by the country-fixed effects, Fi) is of interest, as illustrated by the
reviewed literature in the introduction to this paper.

The estimated coefficients for capital formation varies considerably across
different sub-samples. The estimated coefficients for the one-way time-fixed
effects models are statistically non-significant for early and late sub-samples,
as seen by the upper 95%-confidence interval line crossing the zero line on the
vertical axis. Results for the country-fixed effects and two-way fixed effects
models are negative for most sub-samples, with a few exceptions. Overall, these
results are not sensitive to the exact length of the sub-samples or for the inclusion
of other variables in the dataset, such as interest rate, tax wedge or others. If we
extend the sub-samples to longer time periods, estimated coefficients are overall
more negative. For some shorter sub-samples, the coefficient is positive, such as
some models using ten year-samples for the 1960s.

If we focus on the results for the two-way fixed effect model, there is still
considerable variation in the results across the sub-samples for the time period.
Estimated coefficients are statistically significant negative in all but one sub-
sample in the graph. Results are also similar when estimated using the HP
trend-component for capital formation, instead of the residuals (additional re-
sults available upon request). Overall, these results confirm a mostly negative
correlation between unemployment and capital formation, but with substantial
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variation across time.

5.2.2 Regressions for each country separately

Next, I estimate the baseline model for each country separately. I also test
for structural breaks in the coefficient for capital formation, β2i. I leave out
replacement rate, wage bargaining coordination and level, and training since I
did not find robust results for these coefficients in the panel estimations above.

To make use of the variables included in these models, and still be able
to test for structural breaks over reasonably long time periods, I here focus
on those countries in the data for which I have longer time-series for these
variables: Austria, Belgium, Denmark, Finland, France, Germany, Italy, Japan,
Netherlands, Sweden, the United Kingdom, and the United States.

Table 5 shows the results. Capital formation has a statistically significant
negative correlation with unemployment in eight of these twelve countries, ex-
cept Sweden, where capital instead correlates positively, with an estimated co-
efficient equal to 0.28. The long-term real interest rate and tax wedge also have
relatively stable positive coefficients, with a few exceptions. Estimated coeffi-
cients are relatively similar in value for capital and interest, but somewhat more
spread out for tax wedge, which ranges from 0.45 to 1.77 standard deviations.

The supremum Wald test indicate that there is at least one structural break
for β2i in each country over the period, which thus indicates a permanent shift
in the slope for capital formation (test results not shown here). The breaks are
spread throughout the period: the UK, Denmark, Germany, and the Nether-
lands have breaks in 1972, 1973, 1974, and 1974. Belgium, Austria, Italy, Japan
and Sweden have breaks in 1981, 1982, 1982, 1987, and 1988. Finland, France,
and the United States have breaks in 1995, 1996, and 1996.

Table 6 show estimated results for the same models again, but with the
addition of the structural break dummy, SB, and the interaction term, SB × k
(equation 13). At the top of the tabel is the year of each structural break
given. These results gives a measure of how important the structural breaks
are. The coefficient for capital formation is the estimated slope coefficient before
the structural break. The SB-dummy is the estimated permanent shift in the
constant. The interaction term, SB × k, is the estimated change in the slope
coefficient from the year of the structural break and after. The sum of the
coefficients for capital formation and SB × k is the slope for capital formation
from the year of the structural break onward, listed at the bottom (row “K +
SBxK”) without respect for whether results are statistically significant.

For the years before the structural break, a statistically significant nega-
tive correlation for capital formation is found in only four of twelve countries
(Austria, Denmark, France, and Japan), and a positive correlation in Belgium.
Statistical significant result for SB × k is found in Austria, Belgium, Finland,
France, Japan, and the USA. Among these, K + SBxK is positive for Austria
and France, and negative in the other four. That is, an increase in capital for-
mation coincides with a higher unemployment rate in Austria from 1982 and in
France from 1996 onward.
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It does not seem evident from these results what would be the explanation
behind such shifts. A more detailed analysis of these structural breaks is beyond
this paper. It is perhaps tempting to think about special events around these
years, highlighted by the media or other research, and draw causal relations
between those. But the uneven distribution of these breaks, as well as the
uneven effect of what the break means for the coefficient, does not lend itself to
any general explanation. Just as an example by many possible, to the best of
my knowledge, it does not appear obvious why something happened in Denmark
1973 that resulted in a permanent shift in the correlation between unemployment
and capital formation, but then did not lead to something similar in Sweden
until 1988, but then with a slightly different result. Perhaps it is even trickier to
speculate on these things as the changes I find in the coefficient does not seem
to be that large.

Results indicate an overall robust positive correlation between unemploy-
ment and the tax wedge. Results for the real interest rate is overall less robust
in these models, with positive correlation found in six of twelve countries, and
negative or statistically not significant in the others. Overall, results are simi-
lar when these models are estimated with the HP trend component for capital
formation (results available upon request).

To summarize, while the rolling regressions indicate fluctuations across time
in the estimated correlation between unemployment and capital formation, the
estimations on each country gave only more mild support for any important
variation across countries or time, with a few exceptions. This suggests that
hypothesis 2 is only partly supported in the sense that there appears to be some
variation in the correlation between unemployment and capital formation across
time, but no strong variation across countries.
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Figure 6: Results H2. Rolling regressions. Correlation coefficient for capital formation, dependent variable: unemployment.

−1.5

−1

−.5

0

.5

1
9

6
0

1
9

6
5

1
9

7
0

1
9

7
5

1
9

8
0

1
9

8
5

1
9

9
0

1
9

9
5

2
0

0
0

2
0

0
5

2
0

1
0

2
0

1
5

b−coefficent

95% conf.int.

Pooled OLS

−1.5

−1

−.5

0

.5

1
9

6
0

1
9

6
5

1
9

7
0

1
9

7
5

1
9

8
0

1
9

8
5

1
9

9
0

1
9

9
5

2
0

0
0

2
0

0
5

2
0

1
0

2
0

1
5

b−coefficent

95% conf.int.

Time fixed effects

−1.5

−1

−.5

0

1
9

6
0

1
9

6
5

1
9

7
0

1
9

7
5

1
9

8
0

1
9

8
5

1
9

9
0

1
9

9
5

2
0

0
0

2
0

0
5

2
0

1
0

2
0

1
5

b−coefficent

95% conf.int.

Country fixed effects

−.5

−.4

−.3

−.2

−.1

0

1
9

6
0

1
9

6
5

1
9

7
0

1
9

7
5

1
9

8
0

1
9

8
5

1
9

9
0

1
9

9
5

2
0

0
0

2
0

0
5

2
0

1
0

2
0

1
5

b−coefficent

95% conf.int.

Two−way fixed effects

Source: Solid lines shows the estimated coefficient for capital formation, on a sub-sample covering that year and 19 years before
that. All models estimated with robust standard errors. All models tested for panel-stationarity using Fisher Dickey-Fuller
test.
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Table 5: Results H2. Unemployment in each country
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Austria Belgium Denmark Finland France Germany Italy Japan Netherlands Sweden United Kingdom United States
Capital -0.20∗ -0.17 -0.25∗∗∗ -0.09∗∗∗ -0.08∗∗ -0.26 -0.21∗∗ -0.21∗∗∗ -0.18∗ 0.28∗∗∗ -0.22 -0.16∗∗∗

(0.11) (0.10) (0.04) (0.03) (0.03) (0.22) (0.10) (0.02) (0.09) (0.09) (0.17) (0.04)
Long real interest -0.01 0.30∗∗∗ 0.14∗∗∗ 0.13∗∗∗ -0.02 0.24 0.08∗ -0.08∗∗∗ 0.25∗∗∗ 0.06 0.22∗∗∗ 0.02

(0.08) (0.08) (0.03) (0.03) (0.04) (0.21) (0.04) (0.03) (0.06) (0.06) (0.08) (0.03)
Tax wedge 1.11∗∗∗ 0.87∗∗∗ 0.62∗∗∗ 0.77∗∗∗ 1.77∗∗∗ 0.12 0.45∗∗∗ 0.54∗∗∗ 0.93∗∗∗ 0.57∗∗∗ 1.82∗∗∗ 0.80∗∗∗

(0.15) (0.07) (0.03) (0.02) (0.06) (0.66) (0.05) (0.05) (0.15) (0.05) (0.18) (0.16)
Constant -1.35∗∗∗ -0.45∗∗∗ -0.89∗∗∗ -0.44∗∗∗ -1.61∗∗∗ -0.62∗∗∗ 0.19∗∗∗ -0.16∗∗∗ -0.56∗∗∗ -1.35∗∗∗ 0.73∗∗∗ 0.82∗∗∗

(0.07) (0.07) (0.03) (0.02) (0.05) (0.15) (0.05) (0.05) (0.05) (0.09) (0.11) (0.19)
R-sq. 0.42 0.79 0.91 0.97 0.96 0.11 0.73 0.85 0.81 0.78 0.58 0.41
adj. R-sq. 0.39 0.78 0.91 0.97 0.96 0.06 0.71 0.83 0.80 0.76 0.56 0.37
Observations 50 54 54 54 54 54 54 43 54 54 54 54
Robust standard errors in parentheses. Standardized coefficients.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 6: Results H2. Unemployment in each country
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Austria
SB=1982

Belgium
SB=1981

Denmark
SB=1973

Finland
SB=1995

France
SB=1996

Germany
SB=1974

Italy
SB=1982

Japan
SB=1987

Netherlands
SB=1974

Sweden
SB=1988

United Kingdom
SB=1972

United States
SB=1996

Capital -0.35∗∗∗ 0.73∗∗∗ -0.29∗∗∗ -0.03 -0.06∗ 0.15 -0.06 -0.08∗∗∗ 0.06 0.10 -0.30 -0.02
(0.06) (0.18) (0.09) (0.03) (0.03) (0.16) (0.12) (0.02) (0.08) (0.07) (0.22) (0.08)

SB-dum. 0.49∗∗∗ 0.79∗∗∗ 0.36∗∗∗ -0.08 -0.23∗∗∗ 1.26∗∗∗ 0.74∗∗∗ 0.30∗∗∗ 0.76∗∗∗ 0.80∗∗∗ 0.89∗∗∗ 0.02
(0.05) (0.27) (0.12) (0.08) (0.07) (0.08) (0.12) (0.06) (0.10) (0.12) (0.17) (0.04)

SB x K 0.69∗∗∗ -0.85∗∗∗ 0.10 -0.15∗∗∗ 0.22∗∗∗ 0.30 -0.20 -0.17∗∗∗ -0.18 -0.12 0.35 -0.20∗∗

(0.09) (0.16) (0.10) (0.04) (0.08) (0.20) (0.13) (0.03) (0.11) (0.16) (0.27) (0.09)
Long real interest -0.26∗∗∗ 0.24∗∗∗ 0.13∗∗∗ 0.13∗∗∗ -0.07 0.23∗∗ -0.05 -0.01 0.17∗∗∗ -0.05 0.21∗∗∗ 0.02

(0.03) (0.07) (0.03) (0.03) (0.04) (0.09) (0.03) (0.02) (0.05) (0.04) (0.06) (0.03)
Tax wedge 0.42∗∗∗ 0.41∗∗ 0.46∗∗∗ 0.81∗∗∗ 1.98∗∗∗ -0.15 0.17∗∗∗ 0.18∗ 0.52∗∗∗ 0.23∗∗∗ 1.04∗∗∗ 0.87∗∗∗

(0.13) (0.17) (0.07) (0.05) (0.09) (0.29) (0.05) (0.10) (0.14) (0.06) (0.31) (0.15)
Constant -1.24∗∗∗ -0.78∗∗∗ -1.05∗∗∗ -0.43∗∗∗ -1.73∗∗∗ -1.48∗∗∗ -0.20∗∗∗ -0.82∗∗∗ -1.08∗∗∗ -1.27∗∗∗ -0.34 0.89∗∗∗

(0.05) (0.11) (0.05) (0.03) (0.07) (0.06) (0.07) (0.15) (0.07) (0.06) (0.28) (0.18)
K + SBxK 0.35 -0.12 -0.19 -0.18 0.16 0.45 -0.26 -0.25 -0.12 -0.03 0.05 -0.23
R-sq. 0.92 0.88 0.94 0.98 0.97 0.82 0.87 0.93 0.95 0.91 0.85 0.46
adj. R-sq. 0.92 0.87 0.94 0.97 0.97 0.80 0.86 0.92 0.94 0.90 0.83 0.41
Observations 50 54 54 54 54 54 54 43 54 54 54 54
Robust standard errors in parentheses. Standardized coefficients.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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5.3 H3: Are there important interaction effects between
capital and other variables?

My third hypothesis states that capital formation will have a greater impact on
unemployment in more regulated labor markets. For this hypothesis, I test the
correlation between long-term unemployment and interaction effects between
capital formation and the other explanatory variables in my dataset. I do this
by estimating the two-way fixed-effect model in equation 15, which is similar to
my first baseline model but with the inclusion of interaction terms for capital
formation and the other explanatory variables. Results are listed in table 7.
Capital formation, real interest, and the tax wedge show robust results in these
models as well. Negative for capital, and positive for interest and tax wedge.
Some of the other variables show statistically significant results in some models,
but overall tend to be non-robust. I find no significant and robust correlation
among the interaction terms. The interaction term for capital and interest
shows a statistically significant correlation in several models but differs between
positive and negative.

When I instead use the long-term trend for capital formation, I do find
some interaction effects, with more robust coefficients for interest rate (around
-0.1), wage bargaining coordination (around 0.1), and wage bargaining level
(around -0.1). Thus, a more significant negative marginal effect for long-term
capital formation is found at higher levels of interest rate and wage bargaining
coordination, and lower levels of wage bargaining level. The coefficient for the
trend-component for capital formation is around -0.3 to -0.5 in those models.
However, these results are somewhat sensitive to model design, and to the best
of my knowledge, no model is optimal for this analysis, why these results must
be considered unrobust.

To summarize, while some of my results do indicate support for some inter-
action effects, overall, I do not find any robust support for interaction effects
between capital formation and the other explanatory variables. And my results
do not support my third hypothesis, that capital formation has a greater impact
on unemployment in more regulated labor markets.
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Table 7: Results H3. Interaction models. Dependent variable: unemployment.
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Capital -0.04 -0.07∗∗ -0.06∗∗ -0.07∗∗ -0.09∗∗ -0.08∗ -0.12∗∗ -0.11 -0.05 -0.04 -0.21∗∗ -0.14
(0.06) (0.03) (0.03) (0.03) (0.03) (0.04) (0.04) (0.07) (0.06) (0.05) (0.08) (0.10)

Long real interest 0.17∗ 0.15∗ 0.16∗ 0.19∗∗∗ 0.09
(0.09) (0.09) (0.08) (0.05) (0.12)

Terms of trade 0.13 0.10 0.06 -0.12
(0.09) (0.09) (0.08) (0.17)

Replacement 0.07 0.09 0.09 -0.17∗∗

(0.06) (0.08) (0.08) (0.08)
Union density 0.09 0.31∗∗ -0.26

(0.09) (0.14) (0.20)
Coordination -0.06 -0.07 0.01

(0.05) (0.06) (0.07)
Level -0.09 -0.05 -0.07

(0.07) (0.06) (0.04)
Tax wedge 0.46∗∗ 0.54∗∗∗

(0.19) (0.13)
Training 0.01 0.00 0.00

(0.01) (0.01) (0.01)
K x interest -0.04∗∗ -0.04∗∗ -0.03 0.10∗ -0.05∗∗

(0.02) (0.02) (0.02) (0.05) (0.02)
K x terms of t. -0.01 -0.05 -0.02 -0.05

(0.01) (0.05) (0.05) (0.06)
K x replacement -0.03 -0.03 -0.04 -0.09

(0.04) (0.04) (0.04) (0.07)
K x union density -0.01 0.06∗∗ 0.00

(0.02) (0.03) (0.05)
K x barg. coord. -0.04 -0.07 -0.06

(0.03) (0.05) (0.08)
K x barg. level -0.03 -0.01 0.01

(0.04) (0.06) (0.06)
K x tax wedge -0.05 0.05

(0.04) (0.09)
K x training 0.06∗∗ 0.04∗ 0.04∗∗

(0.02) (0.02) (0.02)
Constant -1.14∗∗∗ -1.15∗∗∗ -0.64∗∗∗ -1.10∗∗∗ -1.06∗∗∗ -1.04∗∗∗ -0.79∗∗∗ 0.32∗ -0.69∗∗∗ -0.72∗∗∗ 0.00 0.20

(0.13) (0.13) (0.08) (0.09) (0.08) (0.09) (0.17) (0.17) (0.09) (0.11) (0.13) (0.23)
Observations 1104 1523 1182 1363 1411 1397 943 595 966 904 322 543
Adjusted R2 0.58 0.54 0.34 0.54 0.54 0.53 0.73 0.04 0.42 0.50 0.61 0.14
AIC 931 1900 1024 1334 1528 1498 614 654 733 586 -232 427
Countries 33 35 34 33 33 33 20 24 32 30 13 24
Max years 55 57 45 57 57 57 54 31 45 45 28 29
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Country dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Robust standard errors in parentheses. Standardized coefficients.
K x interaction terms for capital formation and other explanatory variables.
∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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5.4 Predicting unemployment
One way to illustrate my results is to use my correlation results to predict
unemployment trends and compare these to the data on unemployment used
here. I once again focus on the twelve countries for which I have a bit more
data. I here show four simple results: long-term unemployment (the trend-
component from the HP-filter) estimated in a one-way fixed effects model with
country-dummies using one explanatory variable at the time

1. Capital formation residuals from the linear trend

2. Long-term capital formation, the trend-component from the HP-filter

3. Tax wedge

4. Long-term real interest rate

Figure 7 shows the predictions. None of these simple models seems especially
efficient for all countries. While long-term capital formation predicts unem-
ployment from the 1960s to the 2010s well in Austria and Italy, it predicted a
negative unemployment rate in Japan around 1970. Furthermore, while the av-
erage tax wedge manage to predict some of the long-term unemployment trends
in several countries, it also predicted negative unemployment during the 1960s
in Sweden and Denmark.

However, with that in mind, considering the small amount of information
used here, both tax wedge and long-term capital formation manage to capture
a lot of the long-term variation in unemployment. Capital formation residuals
fail to capture the more significant deviations during the period. Long-term real
interest fits the data well in some countries (Belgium), but much less in others
(Germany). With the addition of year-dummies (unobserved shocks per year),
all models perform very well.

Just as the regression results above, this illustrates that the slowdown in
capital formation may be one of the important explanations to the overall rise
in unemployment in the OECD countries since the 1970s.
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Figure 7: Unemployment and predictions of unemployment
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6 Concluding remarks
In this paper, I have presented an analysis of the development of unemployment
during the 1960s to 2010s and investigated to what extent this development
may be explained by capital formation, with the use of an unbalanced panel
dataset, covering at most 35 OECD countries. Besides capital formation, I used
a selection of other variables common from earlier studies. To capture long-term
trends, I used an HP-filter, taking out the trend component of unemployment,
which may work as a proxy for equilibrium unemployment. I used three mea-
sures of capital formation: (1) annual deviations from the linear trend, (2) the
trend-component from the HP-filter, and (3) first differences of capital accumu-
lation. My analysis tested three hypotheses:

1. The development of unemployment in the OECD countries can be ex-
plained by long-term shifts in capital formation.

2. There are important variations in the correlation between unemployment
and capital formation across countries and time.

3. In more regulated labor markets a shift in capital formation will have a
greater impact on unemployment.

My results indicate that three variables are of importance for the development
of unemployment in OECD countries since the 1960s: average tax wedge, long-
term real interest rate, and capital formation. Overall tax wedge and real in-
terest tends to correlate positively with unemployment, and capital formation
tend to correlate negatively. The results for the average tax wedge are overall
somewhat less robust, compared to those for the real interest rate and capital
formation.

It is especially interesting to note the strong correlation between unemploy-
ment and interest and capital, considering the lack of attention these variables
have gotten in the literature so far. I also find strong indications for heteroge-
neous variations across time and some minor variations across countries. My
results do not support any firm indication of interaction effects between capital
formation and the other explanatory variables.

Before going into some of the details of the results, it is worth mentioning
some caveats. While my results appear overall relatively robust, they should
still be interpreted with caution. As noted by earlier studies, the commonly
used data on institutional measures that I use here, probably have considerable
room for improvements (Eichhorst et al., 2008). Those improvements may also
alter our understanding of how capital formation affects labor market outcomes
(cf. Howell, 2011; Ogilvie and Carus, 2014). The potential implications from my
results for both theory and policy may be substantial, but caution is advised
here too. This study works with aggregate data and correlations, not causality.
Also, the variations in my results do not lend itself to any simple story of capital
formation as a quick fix for unemployment.

With that in mind, my results indicate that the long-term slowdown in cap-
ital formation is an essential part of the explanation behind why many OECD
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countries experienced an increase in unemployment since the 1970s. When es-
timating the whole period and all countries included, I find a robust negative
correlation between capital formation and unemployment: Higher capital for-
mation coincides with lower long-term unemployment. This confirms hypothesis
1.

I also estimated capital formation as a function of the other explanatory
variables. These results indicate that capital formation at least partly may
be explained by long-term interest rate. Theory suggests that the long-term
interest rate may have both a supply-side (through capital income and thereby
labor supply) and demand-side effect (through companies investment costs, and
household consumption) on labor market outcome. However, the literature
tends to focus on the demand effect, perhaps since capital income is a minor
part of most households budgets. So far my results coincide with those found
by Rowthorn (1995) and Stockhammer and Klär (2011), who points out both
capital formation and interest rate as one of the primary explanations behind the
development of unemployment, and an explanation of the rise in unemployment
in many OECD countries since the 1970s.

I also find at least partial support for hypothesis 2. While the correlation
between long-term unemployment and capital formation appears fairly robust
across countries in the data, correlations seem to vary over time (hypothesis 2).
Rolling regressions using sub-samples, indicate a negative correlation between
unemployment and capital formation throughout most of the period, but with
substantial variations. The most negative correlation is found for sub-samples
around the 1990s. During parts of the 1960s, some sub-samples results in posi-
tive correlations. While this does not contradict that capital formation may be
important for our understanding of unemployment, it does illustrate that the
relation sometimes may be complex.

The heterogeneous correlation across time is, to some extent, also supported
by the results that indicate structural breaks in the capital formation coefficient,
which I find during the 1970s, 1980s, and 1990s. However, while some of the
breaks I found indicate some alteration of the correlation, my results does overall
not indicate a change in the nature of the correlation (from negative to positive).
Most of my data, covering several decades and 35 countries, indicate that in
periods of greater capital formation, unemployment is lower in general.

Turning to hypothesis 3, I do not find that capital formation has a more
significant impact on unemployment in more regulated labor markets. I do not
find any robust result that support the importance of interaction effects between
capital formation and the other explanatory variables when I use the residuals
from the trend for capital formation. When I instead estimate the same models
with the trend-component for capital formation, instead of the residuals, I find
some indications of interaction effects between capital formation and long-term
real interest rate and the indices for wage bargaining coordination and level.
However, these results are sensitive to model design and, therefore, not robust.
Even so, while the interaction effect is negative for interest rate and the bar-
gaining level index, the correlation is positive for bargaining coordination, and
thus do not support the hypothesis that capital formation has a more significant
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impact on unemployment in more regulated labor markets.
Besides capital formation, I also tested the correlation between unemploy-

ment and several variables pointed out as important in both the theoretical and
empirical literature. I also find robust positive correlations for the long-term
interest rate and the average tax wedge. While I also find some variation in
the correlation for the tax wedge across countries and time, overall results seem
relatively robust. Tax wedge is often pointed out in earlier studies as one of
several labor market institutions that may act as a wage-push factor in theo-
retical models (Pissarides, 2000; Layard et al., 2005), long-term interest rate,
can be considered both a demand and supply factor, i.e. that an increase may
both lower labor supply through the effect on individuals (passive) capital in-
comes, and decrease labor demand by dampening investment and consumption.
Nevertheless, while I find indications that the tax wedge is of importance for
the development of unemployment, the overall institutional story is not sup-
ported by the results in this study. All in all, this instead points towards the
shock story - that long-term development of unemployment is mainly a result
of long-term shifts in capital formation, or perhaps a result of variations in the
long-term real interest rate.

In influential theoretical models, such as those described in Pissarides (2000)
and Layard et al. (2005), capital formation is not central, but at most described
as one shock factor, among others. Over the long run, unemployment in these
models will follow the unique long-run equilibrium unemployment, which is
determined by long-term institutional conditions for wage- and price-formation.
My results do not give much credit to any simple story along such lines. The
research literature on labor markets has discussed the potential importance of
hysteresis/persistence for decades (Drèze and Bean, 1991). Adding this to the
central part of the theory could indicate that popular theories with a unique
equilibrium are still correct at large. But even so, one must probably accept very
strong hysteresis for such theories to explain this development (cf. Galí, 2015,
2016). This would instead suggest that we need a new general understanding of
the development of unemployment in modern economies. Results in this paper
does not offer any support for a specific model, but suggest that either strong
hysteresis with a unique equilibrium, or some kind of model with multiple steady
states (Acharya et al., 2018) or equilibria (Farmer, 2012), or some combination
of these may provide a better theoretical explanation of the development of
unemployment in the OECD countries during the last decades.

My empirical analysis includes both variables that mainly are determined by
policy (e.g. tax rates), and variables that might be affected by both policy and
other macroeconomic conditions (e.g. interest rate and capital formation). All
in all, while my results indicate a relatively strong, robust negative relationship
between unemployment and capital formation, my results do probably not lend
themselves to an easy explanation or policy recommendation for how to tackle
the development of unemployment throughout the OECD countries. Let’s say
that we accept my panel model results, in the sense that we interpret these
to indicate that an increase in capital formation, on average, will result in
a decrease in the unemployment rate. However, even so it is still an open
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question how to achieve long-term shifts in capital formation through policy.
However, a policy to increase capital formation may in theory consists of both
an indirect boost of investment through credit markets and interest rates, or
a more direct infusion of fixed capital from the public sector, e.g. by building
freeways or railroads. Other possible policies include increasing support for
research and innovations, or boost private sector consumption and investments
through general tax reductions.

References
Acemoglu, D. (2009). Introduction to Modern Economic Growth. Princeton:

Princeton University Press.

— and Restrepo, P. (2016). The Race Between Machine and Man: Impli-
cations of Technology for Growth, Factor Shares and Employment. Working
Paper 22252, National Bureau of Economic Research.

— and — (2017). Robots and Jobs: Evidence from US Labor Markets. Working
Paper 23285, National Bureau of Economic Research.

Acharya, S., Bengui, J., Dogra, K. and Wee, S. L. (2018). Slow recoveries
and unemployment traps: monetary policy in a time of hysteresis.

Arestis, P., Baddeley, M. and Sawyer, M. (2007). The Relationship Be-
tween Capital Stock, Unemployment and Wages in Nine Emu Countries. Bul-
letin of Economic Research, 59 (2), 125–148.

Avdagic, S. and Salardi, P. (2013). Tenuous link: labour market institutions
and unemployment in advanced and new market economies. Socio-Economic
Review, p. mwt009.

Baccaro, L. and Rei, D. (2007). Institutional determinants of unemployment
in OECD countries: Does the deregulatory view hold water? International
Organization, 61 (03), 527–569.

Bagge, G. (1931). Arbetslöshetsutredningens betänkande. 1, Bilagor, Bd 1, Or-
saker till arbetslöshet. Statens offentliga utredningar, 0375-250X ; 1931:21,
Stockholm: Nord. bokh. i distr.

Baker, D., Glyn, A., Howell, D. R. and Schmitt, J. (2005). Labor Market
Institutions and Unemployment: Assessment of the Cross-Country Evidence.
In Fighting Unemployment, Oxford Scholarship Online, pp. 72–118.

Ball, L. and Mankiw, N. G. (2002). The NAIRU in theory and practice.
Tech. rep., National Bureau of Economic Research.

Bande, R. and Karanassou, M. (2014). Spanish Regional Unemployment
Revisited: The Role of Capital Accumulation. Regional Studies, 48 (11),
1863–1883.

38



Bassanini, A. and Duval, R. (2006). Employment Patterns in OECD Coun-
tries: Reassessing the Role of Policies and Institutions. OECD Social, Em-
ployment and Migration Working Paper 35, OECD Publishing.

— and — (2009). Unemployment, institutions, and reform complementarities:
re-assessing the aggregate evidence for OECD countries. Oxford Review of
Economic Policy, 25 (1), 40–59.

Bean, C. R. (1994). European Unemployment: A Survey. Journal of Economic
Literature, 32 (2), 573–619.

Belot, M. and Ours, J. C. v. (2004). Does the recent success of some OECD
countries in lowering their unemployment rates lie in the clever design of their
labor market reforms? Oxford Economic Papers, 56 (4), 621–642.

Bertola, G., Blau, F. D. and Kahn, L. M. (2007). Labor Market Insti-
tutions and Demographic Employment Patterns. Journal of Population Eco-
nomics, 20 (4), 833–867.

Blanchard, O. and Wolfers, J. (2000). The Role of Shocks and Institu-
tions in the Rise of European Unemployment: The Aggregate Evidence. The
Economic Journal, 110 (462), C1–C33.

Blanchard, O. J. and Summers, L. H. (1988). Beyond the Natural Rate
Hypothesis. The American Economic Review, 78 (2), 182–187.

Brynjolfsson, E. and McAfee, A. (2016). The Second Machine Age: Work,
Progress, and Prosperity in a Time of Brilliant Technologies. New York Lon-
don: W. W. Norton & Company, 1st edn.

Calmfors, L. and Driffill, J. (1988). Bargaining structure, corporatism and
macroeconomic performance. Economic Policy, 3 (6), 13–61.

Christodoulakis, N. and Axioglou, C. (2017). Underinvestment and Un-
employment: The Double Hazard in the Euro Area. Applied Economics Quar-
terly, 63 (1), 49–80.

Cooper, R. and John, A. (1988). Coordinating Coordination Failures in Key-
nesian Models. The Quarterly Journal of Economics, 103 (3), 441–463.

DeCanio, S. J. (2016). Robots and humans – complements or substitutes?
Journal of Macroeconomics, 49, 280–291.

Diamond, P. A. (1982). Aggregate demand management in search equilibrium.
Journal of political Economy, 90 (5), 881–894.

Drèze, J. H. and Bean, C. R. (eds.) (1991). Europe’s Unemployment Problem.
Cambridge, Mass: The MIT Press.

39



Eichhorst, W., Feil, M. and Braun, C. (2008). What have we learned?
Assessing labor market institutions and indicators. No. 22/2008 in IAB Dis-
cussion Paper: Beiträge zum wissenschaftlichen Dialog aus dem Institut für
Arbeitsmarkt- und Berufsforschung, Nürnberg.

Elmeskov, J., Martin, J. P. and Scarpetta, S. (1999). Key Lessons For
Labour Market Reforms: Evidence From OECD Countries’ Experience. SSRN
Scholarly Paper ID 181273, Social Science Research Network, Rochester, NY.

Esping-Andersen, G. (1990). The Three Worlds of Welfare Capitalism.
Princeton, N.J: Princeton University Press.

Farmer, R. E. (2010). Animal Spirits, Persistent Unemployment and the Belief
Function. Working Paper 16522, National Bureau of Economic Research.

Farmer, R. E. A. (2012). Confidence, Crashes and Animal Spirits. The Eco-
nomic Journal, 122 (559), 155–172.

Flaig, G. and Rottmann, H. (2013). Labour market institutions and unem-
ployment: an international panel data analysis. Empirica, 40 (4), 635.

Friedman, M. (1968). The Role of Monetary Policy. American Economic Re-
view, 58 (1), 1.

Galí, J. (2015). Hysteresis and the European unemployment problem revisited.
Tech. rep., National Bureau of Economic Research.

Galí, J. (2016). Insider-outsider labor markets, hysteresis and monetary pol-
icy. Universitat Pompeu Fabra, Department of Economics Working Papers,
(1506).

Glyn, A., Baker, D., Glyn, A. J. and Howell, D. R. (2003). Labor Market
Institutions and Unemployment: A Critical Assessment of the Cross-Country
Evidence. Economics Series Working Paper 168, University of Oxford, De-
partment of Economics.

Hamilton, J. D. (2017). Why You Should Never Use the Hodrick-Prescott
Filter. The Review of Economics and Statistics, 100 (5), 831–843.

Howell, D. R. (2011). Institutions, Aggregate Demand and Cross-Country
Employment Performance: Alternative Theoretical Perspectives and the Evi-
dence. In A Modern Guide to Keynesian Macroeconomics and Economic Poli-
cies, Edward Elgar Publishing Ltd.

— and Rehm, M. (2009). Unemployment compensation and high European
unemployment: a reassessment with new benefit indicators. Oxford Review of
Economic Policy, 25 (1), 60–93.

IMF (2003). World Economic Outlook, April 2003 – Chapter 3: Growth and
Institutions - chapter3.pdf. Tech. rep., International Monetary Fund.

40



Kapadia, S. (2005). The Capital Stock and Equilibrium Unemployment: A
New Theoretical Perspective. http://economics.ouls.ox.ac.uk/13450, 181.

Karanassou, M., Sala, H. and Salvador, P. F. (2008). Capital accumula-
tion and unemployment: new insights on the Nordic experience. Cambridge
Journal of Economics, 32 (6), 977–1001.

— and Snower, D. J. (2004). Unemployment Invariance. German Economic
Review, 5 (3), 297–317.

Keynes, J. M. (1933). Economic possibilities for our grandchildren (1930).
Essays in persuasion, pp. 358–73.

— (1937). The General Theory of Employment. The Quarterly Journal of Eco-
nomics, 51 (2), 209–223.

Kim, J. (2011). Why do Some Studies Show that Generous Unemployment Ben-
efits Increase Unemployment Rates? A Meta-Analysis of Cross-Country Stud-
ies. Tech. Rep. 2011:18, Stockholm University, Department of Economics.

Layard, R., Nickell, S. and Jackman, R. (1991). Unemployment: Macroe-
conomic Performance and the Labour Market. Oxford, New York: Oxford
University Press.

—, — and — (2005). Unemployment: Macroeconomic Performance and the
Labour Market. Oxford ; New York: Oxford University Press, 2nd edn.

Leontief, W. (1952). Machines and man. Scientific American, 187 (3), 150–
164.

Ljungqvist, L. and Sargent, T. J. (1998). The European Unemployment
Dilemma. Journal of Political Economy, 106 (3), 514–550.

Manning, A. (1990). Imperfect Competition, Multiple Equilibria and Unem-
ployment Policy. The Economic Journal, 100 (400), 151–162.

— (1992). Multiple equilibria in the British labour market: Some empirical
evidence. European Economic Review, 36 (7), 1333–1365.

Mortensen, D. T. (1989). The Persistence and Indeterminacy of Unemploy-
ment in Search Equilibrium. The Scandinavian Journal of Economics, 91 (2),
347–370.

Nickell, S. (1997). Unemployment and labor market rigidities: Europe versus
North America. The Journal of Economic Perspectives, 11 (3), 55–74.

—, Nunziata, L. and Ochel, W. (2005). Unemployment in the OECD since
the 1960s. What Do We Know? The Economic Journal, 115 (500), 1–27.

Nickell, W. (2006). The CEP-OECD institutions data set (1960-2004).

41



Ogilvie, S. and Carus, A. W. (2014). Chapter 8 - Institutions and Economic
Growth in Historical Perspective. In P. Aghion and S. N. Durlauf (eds.), Hand-
book of Economic Growth, Handbook of Economic Growth, vol. 2, Elsevier, pp.
403–513.

Orlandi, F. (2012). Structural unemployment and its determinants in the EU
countries. Tech. rep., Directorate General Economic and Monetary Affairs
(DG ECFIN), European Commission.

Pesaran, M. H. (2004). General Diagnostic Tests for Cross Section Depen-
dence in Panels. Working Paper, Faculty of Economics.

Phelps, E. S. (1967). Phillips curves, expectations of inflation and optimal
unemployment over time. Economica, pp. 254–281.

Pissarides, C. A. (1992). Loss of skill during unemployment and the persis-
tence of employment shocks. The Quarterly Journal of Economics, 107 (4),
1371–1391.

— (2000). Equilibrium Unemployment Theory - 2nd Edition. Cambridge, Mass:
The MIT Press, second edition edition edn.

Ramey, V. A. (2016). Chapter 2 - Macroeconomic Shocks and Their Propaga-
tion. In J. B. Taylor and H. Uhlig (eds.), Handbook of Macroeconomics, vol. 2,
Elsevier, pp. 71–162.

Ravn, M. O. and Uhlig, H. (2002). On Adjusting the Hodrick-Prescott Filter
for the Frequency of Observations. The Review of Economics and Statistics,
84 (2), 371–376.

Roed, K. (1997). Hysteresis in Unemployment. Journal of Economic Surveys,
11 (4), 389–418.

Rowthorn, R. (1995). Capital formation and unemployment. Oxford Review
of Economic Policy, pp. 26–39.

— (1999a). Unemployment, capital-labor substitution, and economic growth. In-
ternational Monetary Fund.

— (1999b). Unemployment, wage bargaining and capital-labour substitution.
Cambridge journal of Economics, 23 (4), 413–425.

Scarpetta, S. (1996). Assessing the Role of Labour Market Policies and In-
stitutional Settings on Unemployment: A Cross Country Study. OECD Eco-
nomic Studies, 26.

Schreft, S. L. and Singh, A. (2003). A closer look at jobless recoveries.
Economic Review-Federal Reserve Bank of Kansas City, 88 (2), 45–73.

—, — and Hodgson, A. (2005). Jobless recoveries and the wait-and-see hy-
pothesis. Economic Review-Federal Reserve Bank of Kansas City, 90 (4), 81.

42



Scruggs, L. (2005). Welfare State Entitlements Data Set. A Comparative In-
stitutional Analysis of Eighteen Welfare States (Version 1.1).

Sigurdsson, J. (2013). Capital Investment and Equilibrium Unemployment.
Tech. Rep. wp61, Department of Economics, Central bank of Iceland.

Stockhammer, E. (2004). The Rise of Unemployment in Europe. Books, Ed-
ward Elgar.

—, Guschanski, A. and Köhler, K. (2014). Unemployment, capital accu-
mulation and labour market institutions in the Great Recession*. European
Journal of Economics and Economic Policies: Intervention, 11 (2), 182–194.

— and Klär, E. (2011). Capital accumulation, labour market institutions and
unemployment in the medium run. Cambridge Journal of Economics, 35 (2),
437–457.

Visser, J. (2019). ICTWSS Database. version 6.0. Tech. rep., Amsterdam In-
stitute for Advanced Labour Studies (AIAS), University of Amsterdam, Am-
sterdam.

Vliet, V., Olaf and Caminada, K. (2012). Unemployment Replacement
Rates Dataset Among 34 Welfare States, 1971-2009: An Update, Extension
and Modification of the Scruggs’ Welfare State Entitlements Data Set. SSRN
Scholarly Paper ID 1991214, Social Science Research Network, Rochester,
NY.

Weitzman, M. L. (1982). Increasing Returns and the Foundations of Unem-
ployment Theory. The Economic Journal, 92 (368), 787–804.

43



A Appendix

Table 8: Example of earlier empirical studies

Study Data Institutions

variables

Shock variables Comment

Scarpetta (1996) 17 OECD

countries,

1983–1993

UB, EPL, UD,

COR, CENT,

TREST,

ECOR, TW

TOTS, IRL Interactions

important.

Some sub

groups.

Important: UB,

EPL, ECOR

UD

Nickell (1997) 20 OECD

countries,

1983–1994

UB, EPL, BD,

ALMP, UD,

COR, COV,

TAX

- Important: UB,

UD, TAX,

ALMP. Not

important:

EPL.

Elmeskov et al. (1999) 19 OECD

1983–1995

UB, UD, EPL,

CBC, TW,

ALMP, MINW

- Interactions

important

Blanchard and Wolfers

(2000)

20 OECD

countries

1960–1996

UB, BD, UD

COR, TW,

ALMP, MINW

INT, TFPS,

TOTS, LDS

Interactions

important

IMF (2003) 20 OECD

countries

1960–1998

UB, EPL, UD,

COR, TW

INT, TFPS,

LPG

Glyn et al. (2003) 20 OECD

countries

1960–1999

UB, BD, UD,

EPL, COR,

TW, ALMP

-

Belot and Ours (2004) 17 OECD

countries,

1960–1999

TAX, UB, EPL,

UD, CENT

-

Stockhammer (2004) 5 countries,

time series

analysis

individual

countries

TW, UB, UD TOTS, log(K)

1st diff

Baker et al. (2005) 19 OECD

countries,

1960–2005

UB, BD, EP

UD, COR, TW,

COV, ALMP

- Primarily

literature

review
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Nickell et al. (2005) 20 OECD

countries

1961–1995

UB, BD, UD,

EPL, COR, TW

INT, TFPS,

LDS, TOT,

MSS

Bassanini and Duval

(2006, 2009)

21 OECD

countries

1982–2003

UB, BD, EPL,

UD, COR, TW,

ALMP, PMR

INT, TFPS,

TOTS, LDS

Important:

TW, PMR,

COR. Detailed

discussion on

methods and

interaction

effects. Both

institutions and

shocks.

Baccaro and Rei (2007) 18 OECD

countries

1960–1998

UB, BD, UD,

EPL, COR,

TW, CBI

INT, TFPS,

TOTS, LDS

Detailed

robustness

analysis of

earlier results.

LMIs nor

interactions

robust.

Important:

INT, UD, CBI

(+).

Bertola et al. (2007) 20 OECD

countries

1960–1996

UB, BD, UD,

EPL, COR,

TW,

INT, TFPS,

LDS

Stockhammer and Klär

(2011)

20 OECD

1983–2003,

1960–1999

UB, BD, EPL,

UD, COR,

COV, PMR

log(K), INT,

TOTS, TFPS,

LDS

Includes data

from Bassanini

and Duval

(2006)

Orlandi (2012) 13 EU countries

1985–2009

ALMP, UB,

TW, UD,

HOUS, TFP,

INT

EUC

publication.

Dependent var

= NAWRU

Avdagic and Salardi

(2013)

32 OECD

countries

1980–2009

UB, EPL, TW,

UD, COR,

GDPG, TOT,

INT

Flaig and Rottmann

(2013)

19 OECD

countries

1960–2000

EPL, UD, UB,

COR, TW

Structural

breaks

Stockhammer et al.

(2014)

12 OECD

countries

2007–2011

EPL, ALMP,

UD, UB, MINW

INT, HOUS,

log(K)

UB: unemployment benefits, BD: benefit duration, EPL: employment protection legislation, UD:
union density, COR: wage bargaining coordination, TAX: total tax rate, TW: tax wedge, PMR:

45



product market regulations, ALMP: active labor market policies, MINW: min. wage, CBI: central
bank independence, ALMP: active labor market policy, INT: interest rate, log(K): log of capital
stock, GDPG: GDP growth, LDS: labor demand shocks, TFPS: total factor productivity shocks,
TOTS: terms of trade shocks, HOUS: house bubbles, EXP: export exposure, EUC: European Com-
mission, NAWRU: Non-accelerating wage rate of unemployment.
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