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Abstract

This paper provides an empirical investigation of the wage, price and unemployment
dynamics that have taken place in Spain during the last two decades. The aim of this
paper is to shed light on the impact of the European economic integration on Spanish
labour market and the convergence to a European level of prosperity. We found that
the Balassa-Samuelson effect, product market competition, and capital liberalization
have been the main driving forces in this period. The adjustment dynamics show that
Spanish inflation has adjusted in the long run to the European purchasing power parity
level (as measured by the German price level) corrected for the Balassa-Samuelson
effect. In the medium run this long-run convergence was achieved by two types of
Phillips curve mechanisms; one where the inflation/unemployment trade-off was
triggered off for different levels of the interest rate and real wage costs, another one
where the trade-off was a function of the real exchange rate and the interest rate.
Excess wages and/or increasing cost levels in the tradable sector led to higher
unemployment rather than higher prices. Thus, much of the burden of adjustment was
carried by unemployment in this period.
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1 Introduction

Spain, being the largest of the “peripheral” countries that joined the European
Union, has been successful in curbing inflation and promoting economic growth
and employment. At the beginning of the sample period the Spanish standard of
living was low compared to the EC countries, at the end it was more or less in
line with the same countries. The question is whether there are useful lessons to
be learnt from studying the historical changes in the macroeconomic mechanisms
during this convergence period. Such knowledge may be used to better understand
(and hopefully avoid) future problems for new member states.

Our sample begins in 1983:1, a few years after the EMS regime became effective
with 11 member states adopting the ERM exchange rate arrangement. Spain did
not become a member in the first round: the Spanish inflation rate was too high and
the economy suffered from various structural imbalances. When our sample starts,
the Spanish purchasing power parity (PPP) was at a much lower level than most
of the more prosperous EC member states. When our sample ends in 2007:3, Spain
has achieved a PPP level similar to the other European member states. Several
interrelated factors can potentially explain this development.

First, the Balassa-Samuelson effect (Balassa, 1964, Samuelson, 1964) explains
the empirical fact that the real exchange rates of less wealthy economies generally
deviate substantially from the ones of the more wealthy economies. In short it says
that a country’s general price level is positively related to its level of per capita
income. The rational for this is that productivity in the tradable sector tends to be
higher in richer than in poorer countries, whereas productivity in the nontradable
sector is more similar. The related Baumol-Bowen effect (Baumol and Bowen,
1966) predicts that the price wedge between non-tradables and tradables should
be positively co-moving with productivity. We find that both effects have been
significant in this period.

Second, in a globalized and competitive world, real wage increases in excess of
productivity are likely to jeopardize competitiveness in exposed industries. When
Spain joined the EU in 1989 most of her previous restrictions on trade with goods
and capital were lifted and Spain became increasingly exposed to global competi-
tion. In such a competitive regime, pricing-to-market rather than mark-up-pricing
is likely to characterize pricing behavior. Excessive real wage claims are likely to
be compensated by improvements in labor productivity rather than by increases in
product prices. We find strong empirical evidence for this hypothesis: labor pro-
ductivity has been improved by producing the same output with less labor. The
consequence has typically been an intermittently increasing unemployment.

Third, while the Balassa-Samuelson effect is likely to explain the tendency for
the peseta to appreciate in the transition period, the long swings in the Spanish
real exchange rate characterizing this period (see Figure 1 in Section 4) needs a dif-
ferent explanation. Frydman and Goldberg (2007) has shown that such persistent
movements away from historical benchmark values are likely to be the outcome of
speculative behavior in the foreign exchange market when expectations are based
on imperfect knowledge (not knowing the right model, nor the most relevant ex-
planatory variables). Furthermore, such persistent movements in the real exchange
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rate are likely to coincide with similar movements in the real long-term interest rate
differential (Johansen et al., 2008). We find that the persistent movements in the
real exchange rates and the long-term real interest rate have had a significant effect
on the Spanish wage and price setting.

To empirically study these issues, we have performed a detailed cointegrated
VAR analysis of consumer and producer prices, wages, productivity, unemployment,
interest rates and exchange rates. This allowed us to identify long-run tendencies in
the data by means of cointegration and common stochastic trends, and to estimate
the adjustment dynamics in the system. The challenge was to identify mechanisms in
the wage and price setting process associated with the Balassa-Samuelson, Baumol-
Bowen effects, the increased product market competition, and the effect of imperfect
knowledge in the foreign exchange market and how wages and prices have adjusted
to secure the path towards a European purchasing parity level.

The remainder of the paper is organized as follows: Section 2 discusses the
more data-driven methodological approach of this paper and contrasts it with a
more traditional theory comes first’ approach, Section 3 provides the institutional
background for this period, Section 4 provides an ocular analysis of the data and
Section 5 introduces a number of hypothetical relations to be tested. Section 6
discusses the VAR approach and reports some econometric tests on the model’s
pulling and pushing (endogenous and exogenous) forces. Section 7 identifies long-
run regularities in the data by means of a cointegration and common trends analysis
and Section 8 discusses the short-run adjustment dynamics of wages, prices and
unemployment that brought Spain to a European purchasing power parity level.
Section 9 concludes.

2 "Theory First" versus "Data First": Two Ap-
proaches to Empirical Economics

One can broadly distinguish between two different approaches to empirical eco-
nomics which, somewhat loosely, could be called ’theory comes first’ versus 'data
comes first’. The latter approach (used here) is basing its scientific foundation on
strict statistical /econometric principles, choosing the data based on broad economic
relationships (demand and supply functions, etc.), without constraining them in a
pre-specified direction. The advantage of not imposing prior restrictions from the
outset is that it allows us to test competing theory models against data rather than
assuming that the chosen one is the true one. The ’theory comes first’ approach is
based on the assumption that the basic economic mechanisms can be pre-specified,
i.e. that we know the exogenous variables, how interventions have affected the sys-
tem, etc. Econometrics in this case plays the subordinate role of getting estimates
of the economic parameters assumed to be empirically relevant from the outset.!
Such an approach, however, runs the risk of producing empirically irrelevant and
misleading results as demonstrated by Juselius and Franchi (2007), and many of the
papers in this special issue, see for example Bjgrnstad and Nymoen (2008), Juselius,
M. (2008), Fanelli (2008).

!See also the discussions in Colander (2009) and Spanos (2009) in this issue.
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Even though the ’theory comes first’ approach is the preferred way of doing
research in economics, there is a mounting evidence that it frequently fails to explain
the empirical variation of our macro data. There seems to be a growing awareness
that today’s most pressing economic problems cannot be adequately addressed by
further elaborating the economists’ standard tool kit including representative agents
and model based rational expectations (Colander et al. 2009, Kirman, 2009). The
present financial crises is just one compelling example (Bouchaud, 2008, Lux and
Westerhoff, 2009). The effect of globalization on domestic economic policy, how to
organize international governance and regulation, the effect of capital deregulation
on domestic economies, how to guide and assist under-developed countries, etc.
are other examples where the ’theory-comes-first’ approach does not seem able to
provide us with useful advice (Stiglitz, 2003). This has evoked a new interest within
the profession to start looking for new ways of understanding the empirical reality
(Colander, 2006). Our suggestion in this context is simply to start by learning from
the data in a systematic and structured way.

Many economists would argue that the quality of economic data is too low for a
"data-come-first’ approach. We agree that economic time series data seldom corre-
spond very closely to the theoretical concepts of a theory model (for example, prices,
income, money, etc. in a theory model versus the multitude of different measure-
ments CPI, PPI, PY, GDP, GNE, DI, M1 M2, M3, etc. that can be chosen in an
empirical analysis). But even though macro data are contaminated with measure-
ment errors, the latter may not be of great concern unless they are systematic and
cumulate to nonstationarity. Another point is that the theoretically correct mea-
surements are not observable and, hence, cannot be used by politicians and policy
makers to react on. The forecasts, plans and expectations that agents base their
decisions on are the observed data, however imperfect they are. Hence, in our view,
we need to understand the mechanisms that have generated these data.

If one accepts this view and take macroeconomic data seriously, it often comes
as a surprise how informative they are. The biggest hurdle in learning from these
data is the (almost irresistible) urge to impose too many economic priors on the
statistical model, in spite of them being against the information in the data. To
start from the idea that we know what the empirical model should tell us and then
insist that the reality behaves accordingly is a receipt for deep frustration, which
too often have led researchers to 'torture’ the data until they confess.

To argue that it would be possible to pre-specify how the Balassa-Samuelson
mechanism and Spain’s economic integration within EU should have affected the
Spanish wage and price setting (knowing what is important and what is not, which
variables are exogenous, which are endogenous) would no doubt be a little heroic.
Therefore, instead of assuming that we can pre-specify the correct economic model
based on which economic actors make decision, we might accept the obvious fact
that they do not know the right model, nor the right variables to use for predicting
future outcomes, that they may change their view on which model to use as they
learn more.? In such a world, the best one can hope for is to characterize the data in

2Furthermore, if we add that agents, in view of their imperfect knowledge, are risk averse
and myopic, then we will end up with a theoretical framework that has shown to be empirically
relevant (even astonishingly so see Frydman and Goldberg, 2007, Johansen, Juselius, Frydman and
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terms of interpretable empirical regularities on the ground of broadly defined theory
models, using a methodology based on strict statistical principles.

When data are in the form of economic time-series the VectorAutoRegressive
(VAR) approach seems an obvious platform from which to start searching for em-
pirical regularities. This is because the unrestricted VAR is essentially a convenient
reformulation of the information in the data (Hendry and Mizon, 1993, Juselius,
2006, Chapter 3). It provides a simple linear system that can characterize the prob-
ability distribution of a set of variables, hence allowing for likelihood-based inference.
Of course the VAR is not the underlying data-generating process, but it often works
as a good approximative description of a particular problem.

As most economic time-series are non-stationary, accounting for (near) unit roots
in the model provides a powerful tool to robustify statistical and economic inference.?
It should, however, be emphasized that the order of integration, in this view, is a
useful empirical approximation (not a structural parameter) measuring the degree
of persistent behavior in a variable or relation. Classifying data according to their
persistency, allows us to combine stationary differences and cointegration between
variables (see Juselius, 2008, for a detailed discussion) and, therefore, to analyze
economic data as short-run variations around moving longer-run equilibria. Longer-
run forces are themselves divided into the forces that move the equilibria (pushing
forces, which give rise to stochastic trends) and forces that correct deviations from
equilibrium (pulling forces, which give rise to cointegrating relations). For a detailed
discussion, see Mgller (2008). Structuring the data in this way offers a way of nest-
ing a multivariate, path-dependent data-generating process and relevant dynamic
macroeconomic theories. Unlike approaches in which the data are silenced by prior
restrictions, this way of structuring the data offers a rich context in which the data
can speak freely on empirically relevant mechanisms. In this sense, the Cointegrated
VAR (CVAR) approach can be thought of as providing confidence bands (broadly
defined) within which an empirically relevant theory model should fall. See Hoover
et al. (2008) for a detailed discussion and Juselius (2006) for a practical applied
macroeconometric methodology.

Thus, we believe the CVAR approach can provide both a critical framework and
constructive insights. To some extent, the CVAR approach switches the role of
theory and statistical analysis in the sense of rejecting the privileging of a prior:
economic theory over empirical evidence (Hoover et al. 2008). It is in this sense it
is the ’data-come-first” methodology.

3 Four Stages in the Transition towards the EMU

Spain’s commitment to move towards the European monetary union in 1986 initi-
ated an adjustment process towards the European productivity level and, gradually,
towards a European purchasing power parity level. Over this period, we were able

Goldberg, 2008, Juselius, M. 2008).

3For example, tests based on x2, F and t—distributions and the assumption of stationarity will
go badly wrong when the data-generating process has a near unit root, unless we have a very long
sample of, say, more than 5000 observations (Johansen, 2006).
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to broadly identify four regimes? describing various aspects of the convergence to-
wards the European level. As will be shown below, some of the regimes were very
successful in terms of growth and prosperity, others less so. First, we shall briefly
discuss the basic characteristics of the four regimes.

The first subperiod, 1983 - 1986, describes the last years of a long period of
serious structural imbalances, characterized by slowdown in productivity growth,
high unemployment rates, real wage growth in excess of productivity growth, and
high inflation rates. The roots of these problems can be traced back to the oil crisis
in the seventies which hit the Spanish economy very severely®. This shock increased
product prices and decreased labour demand. Downward wage rigidities prevented
the necessary real wage adjustment that could have restored the demand for labor.
Strong bargaining power by labor unions resulted in wage claims which substantially
exceeded productivity growth. The result was stagflation: high rates of inflation and
unemployment® and modest real GDP growth rates were pervasive until the decision
to join the EMS in 1986.

The second subperiod, 1987-1993, describes the early EMS period ending with
the crisis in 1992. Intra-European trade was enhanced by the removal of trade barri-
ers, by financial deregulation and by gradually fixing the exchange rates. In most of
this period Spain experienced high real growth rates, declining unemployment rates,
but also raising real wages and consumer prices, very much in accordance with the
Balassa-Samuelson effect. In the first years, Spain adopted the broad bands of the
Exchange Rate Mechanism (£6%) and from 1989 the narrow bands (£2.25%). Even
though productivity continued to increase, there were signs of a slowdown at the
end of the period, indicating that productivity had begun to catch up with the EU
level. With high real interest rates, Spain experienced large inflows of foreign capi-
tal, and the consequent appreciation of the Spanish peseta eroded competitiveness
in the export sector. At the same time, a steady increase of real wages in excess of
productivity resulted in a serious loss of competitiveness. Because the membership
in the ERM prevented competitive devaluations, the economy got stuck in external
and internal imbalances that gradually became unsustainable. This was spotted by
the financial market which launched a speculative attack on the Spanish peseta in
September 1992 forcing Spain to leave the narrow bands of the ERM and to devalue
the peseta.’

The third subperiod, 1993-1998, describes a restructuring and consolidation
regime starting from the speculative attack in September 1992 and ending with
the launch of the Euro in 1999. During the first years, the floating peseta brought
the real exchange rate back to its pre-1987 level. The market labour reforms of
1994 and 1997 contributed to reduce labor union bargaining power. Excessive wage
claims were avoided and competitiveness was restored. From 1996 onwards, almost

4These regimes have been defined based on strict statistical testing as explained in Section 5.1.

5In 1977 approximately 66% of the consumed energy was imported.

6From 1977 to 1985 Spain experienced a huge employment reduction (about two million jobs)
which raised the unemployment rate to 21% of the labour force.

"The Spanish currency was first devaluated by 5% in September 1992 and further 6% and 8%
in November 1992 and May 1993 respectively. The last devaluation took place in March 1995 by
a 7%.
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ten years after the EU membership, unemployment rates started to decline more
permanently. In 1999, Spain finally joined EMU as a full member.

The fourth subperiod, 1999-2007, describes the more recent period of full EMU
membership during which the Spanish economy seems to have done well: produc-
tivity has increased, inflation has remained at the EU level, real interest rates have
came down and economic activity and employment have improved. However, after
the sample ends, Spanish inflation has increased more than the one in the EU and
Spanish unemployment rate has shown a tendency to start rising.

4 Historical Movements in the Data: Empirical
Facts to be Explained

According to the Balassa-Samuelson effect, wage levels in the tradable sector influ-
ence wages in the nontradable sector, so nontradables tend to be more expensive in
rich countries. When domestic wages increase as a result of productivity growth,
foreign competition is likely to prevent price increases in the tradable sector, whereas
not necessarily in the nontradable sector. This will generally make consumer prices
increase more than producer prices. Therefore, positive co-movements between labor
productivity and the price wedge (the difference between consumer and producer
prices) is likely to reflect product market competition (Boeri et al., 2001). This is
illustrated in Figure 1, upper panel, where the price wedge and the productivity
both have grown up to 2004 after which the price wedge is declining. Thus, the
Balassa-Samuelson catching-up period might have ended around 2004. Figure 1,
middle panel, shows that the Spanish peseta appreciated from approximately 1983
until the speculative attack in 1992, after which it gradually depreciated until, in
1995, it had returned to its 1983 level. Since 1995, Spain experienced her second
period of appreciation which continued after the adoption of the euro in 1999. Thus,
Spain might have lost some of its competitiveness to the Euro area in the recent
period. Finally, Figure 1, lower panel, shows that the wage share (w — p, — ¢q)
increased steadily up to the speculative attack in 1993, and then stayed almost con-
stant until 1999, after which it has started to decline illustrating the push for real
wage restraints in the more recent period.

Figure 2, upper panel, shows that inflation rate has been steadily declining in
this period. The lower part of the figure shows that the inflation rate has exhibited
some moderate cyclical swings around a steadily declining trend. The long-term
government bond rate, in the lower panel, has also been declining over this period,
but compared to the inflation rate, less strongly so. Only after the decision to join
the EMU, the interest rate came down to its present low European level.

Unemployment rate, in the middle panel, has exhibited long and persistent cy-
cles. Standard theory models for wage and price setting with flexible prices and
market clearing do not in general allow for involuntary unemployment in the long
run. Allowing for search costs, imperfect knowledge, different kinds of menu costs,
etc. unemployment can deviate in the short run from a constant rate, the natural
rate of unemployment. Allowing the natural rate to deviate in the long run from a
constant rate introduces the concept of structural unemployment, i.e. the long-run
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Figure 1: The development of the price wedge and the productivity (upper panel),
the real exchange rate (middle panel), and unit labor cost (lower panel)

level of unemployment that is compatible with non-accelerating wages and prices.
As the graph in Figure 2 illustrates, the pronounced persistence of the Spanish un-
employment rate suggests (near)unit root non-stationarity rather than stationarity,
so the constant natural rate hypothesis does not seem empirically tenable in this
period. It is interesting to note that the Phillips curve seems empirically relevant in
the period 1981-1986 showing low unemployment rates coinciding with high infla-
tion rates and vice versa. However, after Spain decided to join the EU in 1986, the
Phillips curve pattern becomes more diffuse. In 1986-1992 unemployment declined,
real unit labor cost increased, the peseta appreciated. The resulting loss of compet-
itiveness forced Spain to devalue its currency. In spite of the large devaluations in
1992, unemployment rose dramatically until 1994. The subsequent results suggest
that this increase in unemployment was due to improvements of labor productivity
in the Spanish industry (producing the same output with less labor) and that evi-
dence of Phillips curve effects can only be found when allowing for a nonconstant
natural rate.

5 Testable Hypotheses on Wage and Price Setting

In the subsequent empirical part, the idea is to identify long-run tendencies in the
Spanish wage and price setting behavior by means of cointegration techniques. To
be able to associate them with the Balassa-Samuelson effect, the increased prod-
uct market competition, and the effect of imperfect knowledge expectations in the
foreign exchange market, this section will discuss a number of hypothetical relation-
ships that seem likely to be associated with these effects. Similar relationships have
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Figure 2: The graphs of quarterly inflation (upper panel), unemployment rate (mid-
dle panel), and government bond rate (lower panel)

been empirically significant for a number of other European countries (Juselius, 2006
Chapter 20-21).

5.1 Centralized Wage Bargaining and an Aggregate Wage
Relation

In most of the investigated period Spanish wages have been set by centralized wage
bargaining with the bargaining power of the unions strongly affected by the unem-
ployment rate. A proposed pay rise by the labor union reflects generally a trade-off
between a higher consumption wage against a lower employment as a result of an
increase in the real product wage (Moene et. al., 1993). Whether the pay rise is
accepted or not by the employers’ organizations can be seen as a trade-off between
future profits and firm competitiveness against the increased risk of a union strike.
In this vein, wage formation can be seen as a struggle over the mark-ups, where
expectations of future outcomes of key variables play a significant role. Under this
assumption, unions strive to maximize their share of the productivity increase with
productivity defined as output per employment, ¢; = y; — ;.5 The employers’ unions
attempt to maximize the mark-up on unit labor costs, defined here as —(w;—p, ;—c:),
accounting for the expected effect of the real product wage increase on its compet-
itiveness. Hypothetically, the mark-up is assumed to be a function of the expected
real exchange rate, ¢f = (s — p/ — p,)¢, where s is the nominal exchange rate, p/ is

8In this section all variables, except interest rates, are expressed in logarithms.
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the foreign price level, of expected inflation, Ap¢, and expected real interests, R},
ie:

(we = pys — ) = flaf, Ry Apf) +v1y (1)

where f,. > 0 implies a lower mark-up as a result of a real appreciation (see Phelps,
1994), frre > 0 implies a lower mark-up as a result of a rise in the expected real
interest rate, and fa,e > 0 indicates a negative effect on the markup from expected
inflation (see Banerjee and Russel, 2005).

The labor unions attempt to maximize the purchasing power for their members
by increasing the real consumer wage, (w; — p.;) conditional on the level of produc-
tivity, ¢;, and accounting for the expected effect on the unemployment rate, U, and
expected inflation rate, i.e.:

(W = pey — ) = g(UF, Ap,) + vay (2)

where gye < 0, and ga,e > 0. If expectations do not deviate from actual observa-
tions, as for example under rational expectations, X; — X; would be a stationary
error and the cointegration properties would be invariant to actual rather than the
(unobservable) expected values.

5.2 The Price Wedge, Productivity and Unemployment

The price wedge (p.+ — py.) has often been found highly relevant in empirical wage
relations and deserves some discussion. First, subtracting (1) from (2) gives an
expression for the relationship between the price wedge and the main determinants
of the negotiated wage:

Det — Pyt = 1 + a2 Apey + asUs + aa Ry + asq: + v34 (3)

However, the price wedge is also likely to be affected by different bargaining
structures. This is because they imply different terms of trade between a rise in
the real consumption wage and the real product wage (Moene et al., 1993). For
example, if wages increase in one employment sector, but not in the others, then
under constant mark-up pricing output price will increase but the impact on the
consumer price will be smaller. Second, the extent of product market competition
is likely to be even more important for the price wedge. If an industry is exposed
to a high degree of foreign competition, product prices cannot be raised by much
even though the domestic wages rise. In this case we would expect pricing-to-
market to characterize pricing behavior. Since prices on non-tradables are more
likely to increase after a wage rise, the price wedge is, however, likely to increase.
Third, because the consumption basket also contain imported goods and services,
the prices of these will also influence the consumer prices so that a nationwide wage
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rise can increase real consumption wage more than the real product wage if import
prices remain unchanged or decrease (Boeri et al., 2001).

The above shows that the price wedge can be associated with a variety of different
economic mechanisms. From an econometric point of view, the stationarity of v,
implies several possible cointegration specifications. For example, (3) might consist
of two irreducible cointegrating relations, one between (p,; —p..), R} and ¢, and the
other between U; and Ap;. In this case, the five variables would share three common
stochastic trends. If there are fewer common stochastic trends then there would be
correspondingly more cointegration. Of particular interest here is whether U, and
Ap,; are cointegrated as a Phillips curve relation with a constant NATRU?:

Apct = Qg + G7Ut + Vgt (4)

where a7 < 0 and vq; ~ I1(0). If, on the other hand vy ~ I(1) in (4) we need to
combine it with some of the other variables in (3), for example the interest rate as
suggested in Phelps (1994):

Apct = asg + agUt + alORt + Ust (5)

where ag < 0, ayp > 0 and vz, ~ I(0). In this case the NAIRU would be a function
of the firm’s cost of capital.

5.3 Labor Productivity and Unemployment

With the deregulation of capital movements and the adoption of the narrow bands
of the EMS in 1989, Spain became more integrated in the EU market, which implied
a strong pressure on the Spanish industry to be competitive. In particular, the high
real wage increases in the period 1986-1992 aggravated competition for enterprises,
the output prices of which often were on (or above) the competitive foreign trade
level. Thus, the industry had the possibility to (1) reduce employment until the
marginal cost equalled the competitive price, (2) increase labor productivity, or (3)
close down the industry (Boeri et al. 2001). The subsequent empirical analysis
suggests that the first two options were highly relevant in this period.

In view of option (2), we need to distinguish between a rise in labor productivity
due to technological progress and to elimination of previous slack in the work process.
The latter includes measures such as increasing the work pace, eliminating coffee
breaks, and generally making employees run faster. Such an increase in productivity
implies that the same output can be produced with less labour and, therefore, could
be accompanied by layoffs and/or no new hires.

To distinguish between the two possibilities, we will approximate the long-term
technology growth with a linear trend, and the productivity increase due to elimi-
nation of slack with trend-adjusted productivity. Recalling that ¢; = y; —[;, we note
that productivity can increase both as a result of an increase in aggregate output

9While the Phillips curve is defined here to be a relation between nonstationary variables, it
should not necessarily be interpreted as a long-run Phillips curve in the economic sense.
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with constant employment and a decrease in employment with constant GDP. If
(c; — byt) is empirically (1) and cointegrates with unemployment (similarly as in
Juselius, 2006, Chapter 20) it will be interpreted as evidence that improvements in
labor productivity have been achieved by layoffs and/or reduced hires. In this case,
output prices are not likely to increase as much as wages, so real consumer wages
will increase more than real product wages corrected for productivity and (p.; —py.¢)
will increase.

The above ideas can be formulated as the hypothesis that unemployment is co-
moving with trend-adjusted productivity and the consumer-output price wedge, i.e.:

Uy = ar1 + ara(ce — bit) + ar3(per — pyt) + Ve, (6)

where a12 Z 0, a13 Z 0 and Vet ~ I(O)

Thus, if the above hypotheses are correct we would expect labor productivity,
rather than the real product wage, to be adjusting to (6). Naturally, this kind of
improvement in productivity seems only possible up to the point where there is no
slack left to eliminate and where increased work pressure becomes counterproductive.
In such a situation we would expect outsourcing, rather than labor productivity
improvement, to be the consequence of a wage increase in excess of productivity.

5.4 Structural Inflation Adjustment

Most economic theories assume long-run price homogeneity. When nominal variables
are approximately 1(1) this would generally imply that relative prices and inflation
rates are 1(0). When inflation rates are empirically /(1) (as in our case), prices are
I(2). Under long-run price homogeneity, relative prices are generally I(1) and we
would expect cointegration between the latter and the inflation rate (Juselius, 2006,
Chapters 16-18). This follows directly from the logic of the econometric model but
can also be given an economic interpretation. If relative prices exhibit I(1) behavior
it points to some structural imbalance in that sector. For example, if domestic prices
deviate persistently from foreign prices (in the same currency), one would expect
a disproportional change in either of the two inflation rates to restore balance. A
proportional change would not be sufficient as this would be an I(0) process and
hence could not offset the imbalance in the price differential, being I(1). Therefore,
when inflation rate is I(1), one can use cointegration techniques to find out where in
the system the adjustment primarily takes place. See for example Juselius (1994),
Ericsson et al. (2001), Pesaran et al. (2002).

In the present application, inflation rate could potentially be cointegrated with
the domestic price wedge, the foreign price wedge and/or real wages in excess of
productivity.

Apet = ayg + ars(pe — py)i1 + a16(pe — ' — 8)e-1 + arr(w — pe — €)1 +vry (7)

where (p. —p/ —s) = —q; , v7, ~ I(0) and a;5 < 0, azs < 0, ay7 > 0 implies equilib-
rium correction of inflation rate. The magnitude and significance of the coefficients
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signals which part of the system has been most important for the long-run inflation
path.

However, in the Spanish case, inflation is likely to be strongly influenced by the
Balassa-Samuelson effect predicting that the internal price wedge will be increasing
at the same time as the real exchange rate is decreasing (appreciating). Thus, in
the transition period we would expect equilibrium correction to take place when
(p. — p,) increases more than (p.— p’ — s), or the other way around. The hypothesis
of a Balassa-Samuelson corrected relative price can be expressed as a15 = —aq4.

6 Empirical Model Analysis'’

The purpose of the empirical analysis is to extract as much information as possible
from the data at the background of the broadly defined theoretical relations discussed
in the previous section. In accordance with the chosen econometric methodology,
we will interpret the results in terms of the dynamics of the pulling and pushing
forces and how these are related to the institutional changes over this period.

6.1 Defining the Baseline Models

The quarterly data used in this analysis are defined by:

2 = Wl e, ue, Apy, ppe, @i, Rt = 1983:3 to 2007:3

where wj is the log of real wage measured as the hourly wage in manufacturing
deflated by the consumer price index; ¢; is the log of labour productivity, calculated
as real GDP per total employment; u; is the unemployment rate; Ap; is the first
difference of the log of the consumer price index and measures inflation; pp; is
the price wedge and corresponds to the difference between consumer price index
and producer price index, both expressed in logs; ¢; stands for the log of the real
exchange rate of the Spanish peseta relative to the German mark and is expressed
in units of the national currency per foreign currency; finally, R! is the ten year
government bond yield. The long-term interest rate is divided by 400 to make the
estimated coefficients comparable with logarithmic quarterly changes.

The baseline VAR is specified with two lags, a linear trend restricted to the
cointegration relations and a number of dummies to be explained below:

A.Z't = FAiIZ'tfl —FOZBI.%'t,l +Ckﬁ1t+Ck(50DSt+<I)1Dpt—|—q)2Dqt+(I)21Dq02t+,u0+€t (8)

where « is p x r adjustment coefficients, 5'z; is r cointegration relations, 3, is an 7 x 1
vector of trend coefficients, i, = af8y+ a1, is a p x 1 vector of constant terms, with
B, an intercept in the cointegration relations. v, measures the slope of linear trends

10 Al] calculations in the cointegrated VAR model have been performed with the software program
CATS in RATS (Dennis et al., 2005).
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in the data, and dy the mean shifts in 8'z;!! given by Ds; = [DS861;, DS5923;,
DS991,], where DSxxy, = 1 for t > 19xx:y, otherwise 0. In addition, there are
five permanent impulse dummies Dp; = [Dp861;, Dp923,;, Dp991;, Dp951,;, Dp011,],
where DPxxyis 1in 199xx:y, 0 otherwise, Dq, contains seasonal dummies and Dqg02;
is a set of seasonal dummies starting from 2002:1. The latter is needed because of
a redefinition of CPI prices in 2002:1.12

Based on a first VAR model, the following dates 1986:1, 1992:3, 1995:1, 1999:1,
2001:1 were classified as outliers based on the criteria |e;/o.| > 3.5. They correspond
to the following events: 1986:1, Spain made the decision to join the EU; 1992:3, the
speculative attack on the peseta forced Spain to devalue its currency; 1995:1, the
Spanish central bank changed its policy from from monetary to inflation targeting;
1999:1, the beginning of the EMU; 2001:1, a reduction of the official unemployment
by around 2.5% due to change in the employment survey.

The dummy specification in the cointegrated CVAR is complicated by the fact
that an impulse shock in Ax; corresponds to a level shift in z;. This means that a
large shock in the mean of the equations, E(Ax;) = ¢, D v4y, generally corresponds
to a mean shift in the equilibrium relations, E(8'z;) = ¢,Ds sy, unless the level
shift has canceled by cointegration (Juselius (2006, Chapter 6). Whether the latter
is the case or not is a testable hypothesis. Of the five outliers, only the 1986:1,
1992:3, and 1999:1 outliers were found to have significantly caused a mean shift in
the equilibrium relations. They enter the VAR model as step dummies restricted to
be in the cointegration relations and as impulse dummies in the equations together
with the 1995:1 and 2001:1 impulse dummies.

The common trends representation of (8) is given by:

t
v = CY (e + to+ @1Dpi) + C*(L) (&1 + pig + iy t) + Xo (9)
i=1
where
C= BL(O/J_FBL)_IO/J_ = BLO/J_ (10)

and oy, 3, are the p x p—1r orthogonal complements of «, 3, describing the common
stochastic trends, o/, 2521 i, and their loadings, B 1.

The baseline models have been carefully checked for signs of mis-specification us-
ing a variety of diagnostic tests and seem to describe the data reasonably well. No se-
rious deviations from the basic assumptions of residual independence, heteroscedas-
ticity, and normality were detected. Nonetheless, complete parameter constancy is

11Gee Juselius 2006, Chapter 6, for a discussion of deterministic components in the cointegrated
VAR model.

12Note that, contrary to the static regression model, the dummies do not eliminate the corre-
sponding observation. They only account for the unanticipated shock at the time it occurred,
essentially saying that an event outside the chosen information set had caused the shock. Next
period it is no longer unanticipated and the dynamics of the model should be able explain its
lagged effect on the system.
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hard to guarantee in a period of such significant changes in the macroeconomy. In
this sense, the estimates should be interpreted as average effects over the period in
question.

6.2 Determining Cointegration Rank

A VAR analysis based on seven variables is quite demanding and the idea here is
to expand the information set gradually (see for example Juselius and MacDonald,
2007, and Juselius, 2006, Chapter 19). We begin with Model 1, containing the most
important domestic variables, w—p., ¢, U, Ap, p.—p,, and then add the real exchange
rate, Model 2, and the long-term interest rate, Model 3. This makes it possible to
investigate the impact of Balassa-Samuelson and capital deregulation on the pulling
and pushing forces of the Spanish wage and price setting behavior. We illustrate
the idea below.

Assume (as we subsequently find) that the cointegration rank is three in Model
1, and hence, the number of common trends is two. Adding the real exchange rate
implies two possibilities for Model 2:

1. r =4, p —r = 2. There is one new cointegration relation and the number of
common stochastic trends is unchanged. Thus, the impact of a real exchange
rate shock has been fully transmitted to the domestic variables.

2. r =3, p—r = 3. There is no new cointegration relation. The real exchange
rate contains a stochastic trend not shared by the domestic variables, so the
new variable is long-run excludable in Model 2.

Adding both the real exchange rate and the bond rate to the domestic variables
in Model 1 implies the following three possibilities for Model 3:

1. r =5, p—1r = 2. There are two new cointegration relations and no additional
common stochastic trend. For example, one of the new cointegration relations
could be between the two new variables, another one between any of the new
variables and the domestic variables.

2. r =4, p—r = 3. There is one new cointegration relation and one new common
stochastic trend. The new cointegration relation could either be a relation be-
tween real exchange rate and the long-term rate, or a relation between the two
new variables and some of the five domestic variables. There is the possibility
that one of the new variables are long-run excludable in Model 3.

3.7 =3, p—r = 4. The rank is unchanged and the number of autonomous
stochastic trends have increased with two. This would imply that the two
new variables are neither cointegrated between themselves nor with the five
domestic variables. Hence, the two new variables would be long-run excludable
as they would not not add any significant long-run information compared to
Model 1.
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Table 1: Determination of rank in the three models
p—r 7 6 5 4 3 2 1 0
Eigenvalues \;

M1 0.55 0.46 0.33 0.22 0.05

M2 0.59 048 0.38 0.25 0.22 0.04

M3 0.67 0.48 042 0.33 0.28 0.18 0.06

The largest unrestricted characteristic root p, .. | p —r

M1 0.62 0.65 0.81 0.80 0.84 094
M2 0.62 0.63 0.82 083 0.83 0.84 095
M3 0.63 0.65 0.68 0.82 0.81 0.81 0.83 0.95
The largest absolute t—value, .y, of

M1 6.7 63 49 30 20
M2 79 78 50 39 38 12
M3 88 75 62 54 29 38 22

Thus, the determination of cointegration rank in the gradually extended systems
contains useful information about the common stochastic trends that have generated
the new variables and how the former are associated with the previously found
stochastic trends.

Table 1 reports the results for the three models. The choice of rank is based
on three different criteria: the eigenvalues of the trace test, \;, i = 1,...,p, the
largest unrestricted characteristic root for » = 0,1, ...,p, and the largest ¢ value
of o, i = 1,...,p.'3 The estimated eigenvalues, )\;, in the upper part of the table
(measuring the squared canonical correlations between the stationary part of the
process and [3iz;) show that in all models the smallest A is very close to zero and
that the next one is around 0.20, whereas the remaining ones are relatively large.
This corresponds closely to the information in the middle part showing that in all
models the largest unrestricted characteristic root for p — r = 0 is around 0.95,
i.e. very close to the unit circle, whereas the next one is approximately 0.84. We
interpret this to mean that we have one stochastic trend which is very close to a
unit root trend, and another which is highly persistent but probably not a 'true’
unit root process. This could, for example, describe the long and persistent cyclical
movements typical of real exchange rates. (See Johansen et al. 2008).

For the choice of p — r = 2, the largest unrestricted root is 0.81. The last part
of the table shows that for p — r = 2, there would be at least one significant «
coefficient of the last cointegrating relation, insuring against including a completely
irrelevant cointegration relation in our model. Based on this, we consider the choice
of two common stochastic trends to be an appropriate choice for all three models.
The interpretation is that the five domestic variables and the two new variables are
fully integrated with each other, so that we can expect the domestic variables to be
cointegrated with the two new variables.

13The statistics in Table 1 are organized according to the hypothetical number of unit roots in
the model as these are invariant to the dimension of the system, whereas the cointegration rank is
not. For example, two common stochastic trends in the system corresponds to r = 3 in Model 1,
r =4 in Model 2 and r = 5 in Model 3.
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6.3 Classifying Variables as Pulling and Pushing

Rather than assuming from the outset which variables are endogenous and which are
exogenous, we use two tests formulated as hypotheses on «, to find out whether such
assumptions are empirically firmly grounded. While all variables are modeled in the
VAR, some may be purely adjusting (the pulling variables) and would potentially
correspond to economically endogenous variables. Others may be weakly exogenous
(the pushing variables) and would potentially correspond to economically exogenous
variables. The long-run weak exogeneity of a variable is formulated as a zero row in
«, whereas endogeneity of a variable (pure adjustment) is formulated as a unit vector
in «. See for example Juselius, 2006, Chapter 11. Testing these hypotheses are of
particular interest as neither of them are invariant to changes in the information set.
For example, we may ask whether the new variable is weakly exogenous or purely
adjusting. Has the previous classification into endogenous and weakly exogenous
variables changed by adding the new varables variables?

To answer these questions Table 2 report the outcome of the two tests when
gradually expanding the VAR system. An additional advantage in this context
is that the robustness of the conclusions from the domestic model regarding the
theoretical "ceteris paribus’ clause can be empirically assessed in a systematic way.
As the tests depend crucially on a correct choice of rank, the test statistics in Table
2 are based on r = 3 in Model 1, r = 4 in Model 2, and » = 5 in Model 3, all of
them consistent with two common stochastic trends.

According to Table 2, none of the variables can be considered weakly exogenous,
but some of the variables are borderline so. Productivity is borderline exogenous in
all models: the test statistic for productivity does not change when adding the two
new varables. The internal price wedge is almost weakly exogenous in Model 1, but
not in Model 2 in which it is replaced with the real exchange rate and in Model 3
where the long-term interest rate has replaced the real exchange rate as an ’almost’
weakly exogenous variable.

Thus, cumulated shocks to productivity seem to be one of the common driving
forces in this period. Cumulated shocks to the internal price wedge is the other
driving force in the small model, but is replaced by the real exchange rate in Model
2, and finally by the long-term interest in Model 3. The interpretation is that the
permanent shocks to the price wedge are similar to the real exchange rates shocks
and that both have originated from shocks to the long-term interest rate.

The second part of Table 2 shows that real consumer wages and inflation have
been purely adjusting in all three models. The price wedge can be borderline ac-
cepted as purely adjusting in Model 2 and Model 3, suggesting that it has essentially
adjusted to the real exchange rate and the long-term interest rate'*. The finding
that productivity remained weakly exogenous and that real wages and inflation re-
mained purely adjusting when adding the new variables is useful as it tells us that
the exogeneity /endogeneity status of these variables are robust to the ceteris paribus
clause.

4 The result that ¢ and R! also seem to be almost purely adjusting may seem more puzzling. As
explained in Juselius (2006, p.202), such a result can easily arise in a situation when the variable
in question only adjusts to one 3 relation, and not very significantly so.
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Table 2: Testing a zero row and a unit root in «

w—p. ¢ U Ap pe=py 4 R,
Testing a zero row in « (weak exogeneity)
Ml (r=3,p—r=2)

x2(3) 23.33 9.24 3898 41.88 8.92 — —
[pval [0.00] [0.03] [0.00] [0.00] [0.03]

]
M2 (r=4,p—r=2)

X2(4) 24.77  9.25 39.34 41.25 1837 9.92 —
[pval [0.00] [0.06] [0.00]  [0.00] [0.00] [0.04]

]
M3 (r=5p—r=2)
2

(5) 39.14 10.60 52.70 54.57 26.16 17.58 11.40
[0.00] [0.06] [0.00]  [0.00] [0.00] [0.00] [0.04]

[pval]
Testing a unit vector in « (pure adjustment)
Ml (r=3,p—r=2)

X3(2) 446 2639 10.35 5.83 14.85 — —
(pval] [0.11] [0.00] [0.01]  [0.05] [0.00]

M2 (r=4,p—1r=2)

x3(2) 137 1729 330 3.35 5.24 3.68 —
[pval [0.50] [0.00] [0.19] [0.19] [0.07) [0.16]

]
M3 (r=5p—r=2)

x3(2) 1.16 2181 574 3.70 4.66 2.78 5.18
(pval] [0.56] [0.00] [0.06] [0.16] 0.10] [0.25] [0.07]

Finally, the joint test of a unit vector in o in Model 3 of real wages, inflation rate,
the price wedge and the real exchange rate was accepted based on x?(8) = 9.66[0.29].
This finding will be used in the next section to identify the common stochastic trends.

7 Identifying Long-Run Regularities in the Span-
ish Transition Period

In this section we identify the main driving forces in this transition period and
study the long-run impact of shocks on the system. Furthermore, we report an
overidentified structure of long-run relations and discuss its plausibilty recognizing
that it is not unique given that many structures can replicate the same long-run
information given by the II matrix.

7.1 The Pushing Forces

According to the tests in Table 2, productivity and the long-term bond rate were
almost weakly exogenous, whereas real wages, inflation, the price wedge, and real
exchange rate were purely adjusting (“endogenous” in this system). Consequently,
the two common stochastic trends are linear combinations of cumulated shocks to
productivity, unemployment, and the interest rate. The results reported in Table
3 are derived under the “joint unit vector in o” restriction of real wages, inflation
rate, the price wedge and the real exchange rate, explaining the zero columns of the
shocks to these variables in the C matrix.
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Table 3: The estimated driving forces

Ewr  Ec Eu Enp Epp &g ER, trend
&, 0.00 —0.07 0.06 0.00 0.00 0.00 1.00
&, 0.00 0.93 1.00 0.00 0.00 0.00 0.00
The long-run impact matrix C
w” 00 010 -0.17 00 00 00 -195 0.004

[0.65] [—0.89] [—4.14]

c 0.0 0.34 0.31 00 00 00 -—-0.41 0.007
[2.10] [1.52] [~0.80]

U 0.0 —-0.29 0.11 0.0 00 0.0 3.01 —0.002
[-1.11] [0.33] [3.65]

Ap 0.0 —-0.02 0.00 0.0 00 0.0 0.21 —0.000
[—1.20] [0.20] [3.51]

p 0.0 —-227 —-249 00 00 00 —-0.31 0.007
[-2.17] [—1.89] [—0.09]

q 0.0 0.76 -033 0.0 00 00 -834 -0.007
[1.07] [-0.37] [—3.69]

Ry 0.0 0.04 0.21 0.0 00 0.0 1.20 —0.000
[0.47] [1.96] [4.44]

The first common stochastic trend, &' | >_ &;, is approximately measured by the
cumulated shocks to the long-term bond rate. Its long-run impact on the variables
of the system appears from the last column of the C matrix. A positive shock to the
long-term interest rate has a negative long-run impact on real wage and real exchange
rate (an appreciation) and a positive impact on unemployment and inflation. It has
no significant long-run impact on productivity and the price wedge. The second
stochastic trend, &' ;5 > &;, roughly measured by the cumulated empirical shocks
to productivity and unemployment, has exhibited a significant long-run impact on
productivity (positive) and on the internal price wedge (negative). In general, the
productivity and unemployment shocks have had a similar long-run impact on the
system variables, except for the latter which also has had a positive long-run impact
on the government bond rate. This is likely to reflect the government need to finance
the raising unemployment by issuing bonds, hence raising its price.

The last column of Table 3 reports the estimated slope coefficients of the linear
deterministic trend in the data. It is notable that the trend in productivity is
identical to the trend in the price wedge and in the real exchange rate (with opposite
signs). This is exactly what the Balassa-Samuelson theory would predict and is a
confirmation of its significance in this period.

Thus, three driving forces were identified:

1. A long-run Baumol-Bowen, Balassa-Samuelson effect measured by the linear
trend effect in productivity and the internal and external price wedge.

2. Product market competition measured by the stochastic trend associated with
shocks to trend-adjusted productivity and unemployment.

3. Capital liberalization and speculative behavior in the foreign exchange market
measured by the stochastic trend associated with shocks to the long-term
interest rate.
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Table 4: An identified long-run structure
Test of overidentifying restrictions: x2(13) = 17.7 (0.17)

w” c U Ap pp q R Dsge.1 Dsga3  Dsgga t
BT —0.09 0.09 0.13 1.00 - — —0.66 - —0.004 —
B1
[—12.71] [12.71] [9.70] [NA] [—18.07] [—3.96]
aq * * —1.54 —1.10 —1.64 * *
[-6.38] [—3.12] [—3.88]
6; 1.00 — 0.25 — — - — —0.04 - 0.04 —0.003
[NA] [2.74] [=5.24] [4.79] [—20.25]
(62 —0.77 * —0.08 * —0.16 * *
[—5.53] [—3.23] [—3.73]
,Bg — 1.00 — — — — — —0.04 0.13 — —0.008
[NA] [—3.61] [10.68] [—23.38]
[e %} * —0.21 0.14 * * 0.33 *
[—3.17] [7.65] [2.96]
B4 — — — 1.00 0.04 0.04 - — —0.01 — 0.0002
4
[NA] [5.26] [5.26] [—3.25] (4.08]
7 —1.11 * 0.90 * 0.49 —1.61 *
[—1.59] [7.43] [2.30] [—2.20]
B — — 0.11 1.00 -002 -005 —1.00 — — — —
[5.08] [NA] [—4.16]  [—9.00] [NA]
Qs * * 0.82 * 1.01 3.42 *
[4.28] [3.00] [2.95]

7.2 The Pulling Forces

The long-run structure of cointegration relations reported in Table 4 contains 13
over-identifying restrictions which were accepted based on a p-value of 0.17'°. The
structure is generically and empirically identified as defined in Johansen and Juselius
(1994) and further elaborated in Juselius (2006, Chapter 12). Whether the esti-
mated relations are also economically identified in the sense of having interpretable
coefficients will be discussed at the background of Sections 3-5.

The first relation describes that demand for labor is low when real wages cor-
rected for productivity are high, is positively related to the level of inflation rate
and negatively to the long-term interest rate. It can be interpreted as an affordable
real wage relation or, alternatively as a Phillips curve with a time-varying NAIRU,
the latter being a function of the long-term interest rate and the real wage corrected
for productivity. The estimated « coefficients show that the adjustment takes place
foremost in the inflation rate, consistent with the original idea in Phillips (1958).
Because of this, we choose to normalize on inflation rate to obtain:

Ap; = —0.13u; 4+ 0.09(w; — ¢;) + 0.66 R —0.004 Dsgy.3.; . (11)
[-9.7] [12.7] [18.1]  [-4.0]

The interpretation of (11) is that the Phillips curve mechanism is triggered off for
different levels of interest rate and real wage costs. As discussed in Section 2, Spain
has in this period experienced different inflation/unemployment regimes (similarly
as most of Europe), starting with a period of high real wage costs, inflation and
unemployment rates, followed by the more recent period of lower rates. As these
regimes have been long lasting, labor market behavior seems to have adjusted in each
regime to what could be called the normal level of unemployment. The estimated

15When the sample was extended to 2008:2, the same structure was accepted with a higher
p-value (0.40).
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step dummy Dsgy 3, suggests that, in spite of the large devaluation of the peseta,
the inflation rate decreased significantly after the speculative attack in 1992:3.

The second relation, interpretable as an acceptable wage relation, essentially
describes that real wage pressure, measured as trend-adjusted real wage, tends to
decrease when unemployment increases. The estimated « coefficients show that it
is real wages, unemployment and the price wedge that are adjusting.

w; = —0.25u; + 0.04 Dsgg1; — 0.04Dsgg 14 + 0.0034trend (12)
5] 52 o 1

The negative and significant coefficient to unemployment rate indicates that it was
the rising levels of unemployment rates from the beginning of the nineties until 1995
that finally stopped real wage claims (in excess of a average annual wage growth
rate of approximately 1.4%). The step dummies show that real wages increased
with 4% from 1986:1 to 1999:1, then went back to their previous level (corrected for
the unemployment effect and the 1.4% annual real wage increase). Altogether, the
results suggest a strong trade-off between unemployment and real wages.

The third relation tells us that trend-adjusted productivity has roughly been
stationary when allowing for a positive mean shift in 1986:1 and a negative in 1992:3.

¢t = 0.04Dsgg1+ —0.13 Dsga 34 + 0.008trend (13)
3.6] [10.7] 8.7]

The « coefficients show that productivity is equilibrium correcting and, more inter-
estingly, that unemployment increases when labor productivity is above its long-run
trend. This is just another way of verifying empirically the hypothetical relationship
(6) between unemployment and trend-adjusted productivity.

The forth relation describes the structural adjustment of Spanish inflation to the
internal price wedge corrected for the Balassa-Samuelson real exchange rate effect!
as hypothetized in (7):

Ap; = —0.04(pp + q)+ + 0.01 Dsgy 3 — 0.0002trend (14)
3.91] [—3.2] [4.1]
The interpretation is that the Spanish inflation rate has been on a sustainable level
as long as it has followed the path given by the internal price wedge corrected for
the external one. The linear trend with a negative annual slope coefficient of 0.08%,
suggests that the German Balassa-Samuelson effect is not sufficient to explain the
steady decline in the Spanish inflation rate over this period (strongly visible in Figure
2).17 The large devaluation of the peseta after the speculative attack in 1992:3 seems
to have increased the level of quarterly inflation with 1%. This, however, is counter-

16Note that after 1999:1 ¢; measures relative prices between Germany and Spain in a fixed
exchange rate.

1"The time trend is of course only a proxy for other relevant omitted variables, possibly a
Balassa-Samuelson effect with respect to other low price countries, such as China.
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acted by the negative effect of the large real depreciation of the peseta at the same
time.

The fifth relation shows a strong positive association between unemployment
rate, the real interest rate, the internal price wedge and the real exchange rate and
can be given an interpretation in terms of (3). Normalizing on inflation rate gives a
modified Phillips curve relation:

Apy = —0.11uy + Ryy +0.02 (pp + ¢) +0.03 ¢, (15)
[—5.08] [4.16] 6.0]

where the unemployment/inflation trade-off is a function of the long-term bond
rate, the real exchange rate, and the Balassa-Samuelson effect. However, (15) could
equally well be interpreted as a relation for unemployment being positively related
to the real interest rate, the real exchange rate and the Balassa-Samuelson effect.

7.3 Is the Long-Run Structure Plausible?

Imposing identifying restrictions on the long-run relations, 3'z;, can potentially be
done in many ways allowing for the possibility that the chosen data may tell different
stories.!® The unrestricted reduced rank estimates of II = a3’ reported in Table 5,
can be thought of as the reduced form that any identified structure has to replicate
in order to pass the test of overidentifying restrictions. Thus, the II can be thought
of as a benchmark against which the reader can check his/her doubts/suggestions
regarding the chosen identification scheme.

For example, based on the estimated II matrix it is possible to discuss whether
the suggestion by the referees to treat the exchange rate and the long-term interest
rate as exogenous from the outset would have been econometrically acceptable. This
would have been the case if the coefficients in the last two rows of II (and the last
two rows of I'y) were all insignificant. We note that the Aq row exhibits evidence of
the Baumol-Bowen and the Balassa-Samuelson effects: productivity and the price
wedge are positively co-moving, whereas real exchange rates and the price wedge
are negatively co-moving. The estimates in the AR row gives some evidence of
a 'Fisher parity’ effect and a real exchange effect on the long-term interest rate.
While we agree that the real exchange rate and the long-term interest rate are
only partially determined in this model, we nevertheless think that some relevant
feed-back information would have been suppressed by treating the two variables as
€X0genous.

The estimated II can also be used to assess the ceteris paribus effect of adding
the real exchange rate and the long-term interest rate to the domestic system. The
extent to which the conclusions from the domestic model analysis are robust to
the ceteris paribus assumption "¢ and R' constant", can be checked by studying
the significance of these two variables in the ¢ and R’ columns of Table 5. The
estimates show that the real exchange rate is insignificant in the first four equations,
but enters significantly in the price wedge equation consistent with the Balassa-
Samuelson effect. This can explain why the price wedge was found to be weakly

18This is similar in economic modelling where several structural models can have the same
reduced form.
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Table 5: The estimates of II = a3’ for r =5
w” c u Ap pp q R Dsge.1  Dso2.3 Dso9.1 t

Aw" | —0.93 0.32 —0.05 0.51 —0.05 —0.05 —1.81 0.02 0.03 —0.04 0.00
[—7.82] [2.83] [—0.51] [0.98] [-2.69] | [—1.40] [—3.49] (3.30] (2.15] [—6.75] [1.33]

Ac 0.00 —0.13 0.07 —0.15 —0.02 0.02 0.07 0.01 —0.03 0.00 0.00
[0.04] [—1.80] [1.04] [—0.44]  [—1.83] [0.66] [0.21] [1.30] [—2.68] [0.35] [2.85]

Au 0.06 0.01 —-0.11 0.15 0.02 —0.01 0.21 —0.00 0.02 —0.00 —0.00
[2.93] [0.46] [—6.32] [1.70] [7.00] [—0.96] [2.31] [—1.59] [5.79] [—1.23]  [—5.32]

A2p 0.14 —-0.12 -0.09 -0.81 0.01 —0.01 0.57 —0.00 0.00 0.01 —0.00
[4.70] [—4.37] [—3.27] [—6.22] [2.33] [-1.30] [4.42] [—1.45] [0.43] [3.63] [—0.16]

App 0.01 —-0.19 -0.16 —0.06 —0.01 —0.03 0.06 0.01 —0.00 —0.01 0.00
[0.22] [—5.50] [—4.99] [—0.37] [—1.46] [—2.23] [0.36] [5.32] [—0.11] [—3.80] [3.90]

Aq 0.06 0.24 0.10 —0.58 —-0.05 | —0.19 -—-2.19 —0.01 0.07 0.01 —0.00
(0.49] [1.96] [0.91] [-1.04] [-2.82] | [-4.51] [-3.93] [—1.18] [4.04] [1.05] [—4.49]

AR! —0.01 —0.01 0.00 0.12 —-0.01 | —0.01 -—-0.18 0.00 0.00 —0.00 0.00
[—0.58] [-0.62] [0.19] [2.43] [—3.86] [—2.52] [—3.80] [2.82] [0.57] [—1.96] [0.38]

Coeflicients with t-values > 1.8 in bold face.

exogenous in Model 1 but not in Model 2. The long-term interest rate is, however,
significant in the rows of Aw", Au, and A?p, demonstrating its importance for the
Spanish wage, price, and unemployment dynamics in this period.

Altogether, we find that the conclusions from Model 1 (the domestic system) are
reasonably robust to the ceteris paribus "holding the real exchange rate constant’
whereas not to the government bond rate. However, most of the Balassa-Samuelson
and globalization effects can be understood by the association between the long-term
interest rate and real exchange rates on one hand and domestic inflation, real wages,
and unemployment rate on the other. Thus, analyzing the Spanish wage, price and
unemployment dynamics in a theoretical model with the implicit ceteris paribus
assumption ’'long-term interest rate and real exchange rate constant’, is likely to
produce unreliable conclusions.

8 Wage, Price, and Unemployment Dynamics in
the Spanish Transition Period'’

In this section, we shall investigate the mechanisms that have pulled the system
back to steady-state after the system has been pushed away from equilibrium by the
exogenous shocks. Table 6 reports a parsimonious representation of the short-run
adjustment structure for the full seven-dimensional model. The lagged values of the
system variables were generally not very important. In particular, this was the case
with the lagged real exchange rate, which was removed from the system prior to
imposing cross equation restrictions. The latter were accepted based on x?(68) =
78.3[0.18]). Table 6 reports the estimated coefficients.?’ The five equilibrium errors,
ecml — ecmb, account for most of the explanatory power of the model, and the
subsequent discussion will focus on these effects.

19The estimates in this section has been calculated with the software package, PcGive in Ox-
Metrics. See http://www.timberlake.co.uk/Oxmetrics/

20The estimated effects of the five impulse dummies are not very important for the purpose of
the paper and therefore not reported. Similarly, the current residual correlations are not reported
as they were altogether modest (the largest was 0.33). All results can be found from the paper’s
website.
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Table 6: The estimated short-run dynamics

Aw;  Acg Ay A’p,  App,  Ag ARfe
ecml;_ 4.54 — —147 -0.17 -2.02 -395 -—
[PC 1] (4.0) (-7.1)  (=2.8)  (-86) (3.6
eecm2;_1 —1.51 — —0.10 — -0.21 =037 —
[Wage rel.] (—12.9) (—5.4) (-94) (=3.6)
ecm3y_q 051 -0.19 0.14 — — 0.42 —
(prod,] (31)  (-48) (72 (4.2)
ecm4;—1  —3.13 — 0.74 —-0.46 047 -—-1.01 -
[inf .adj.] (=2.9) (7.0) (—42) (3:3) (-2.0)
ecmdy_q — — 091 —-0.37 1.37 494 0.09
(PC 2] (5.3) (—3.4) (7.1) (5.6) (2.2)
Awj_, 0.90 — — — 0.02 — —
(18.4) (3.2)
Acy_q —0.90 — — — 0.11 — —
(—2.9) (2.7)
A?py_y — 031 -0.13 — ~ ~ -
(26) (—2.4)
Auy_q — — 0.17 — — — —
(2.8)
Appi 1 - - - - - - -
AR | — — —0.40 — —0.55 — 0.51
(—2.1) (1.8) (5.6)

ecml = Ap + 0.13u; — 0.09(w} — ¢;) — 0.66 R} + 0.004Dsg2 3
ecm?2 = w; +0.25u; — 0.04 Dsgg.1,4 + 0.04Dsg9 1, — 0.0034trend
ecm3 = ¢; — 0.04Dsgg.14 + 0.13Dsgg.3, — 0.008trend

ecm4d = Ap, +0.04(pp + ¢)¢ — 0.01Dsge 5+ + 0.0002trend

ecmb = Ap, + 0.11uy, — Ry — 0.02pp, — 0.05¢;

To facilitate the interpretation of the dynamic adjustment underlying Spain’s
transition from a relatively poor EU outsider to today’s prosperous insider, the
discussion will be organized around the three driving forces discussed above and
how these have affected wage and price adjustment in labor market.

8.1 Deregulation and the Cost of Long-Term Capital

One of the driving forces in this period was the cost of capital measured by cumulated
shocks to the bond rate. Its importance is evidenced by the significant long-run
impact on many of the key domestic variables (see the last column of Table 3). That
the bond rate can be considered exogenously given is supported by the result in Table
6 showing that the bond rate has not been affected by any of the determinants of this
system except for ecmb and the lagged price wedge with tiny and barely significant
coefficients. Thus, for practical purposes, the long-term bond rate seems to have
been both weakly and strongly exogenous in this model. A similar conclusion was
also reached in a CVAR analysis of monetary transmission mechanisms in Spain
(Juselius and Toro, 2005).

The effect of the bond rate on the rest of the system is through its lagged
values but foremost through ecm1 and ecmb. The negative coefficient of ecm1 and
the positive coefficient of ecmb5 in the real exchange rate equation show that an
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increase in the long-term bond rate has been associated with a real exchange rate
appreciation. This is confirmed by the real exchange estimate in the last row of
Table 5 suggesting that the deregulation of capital movements in 1989 and the
subsequent real appreciation with raising interest rates®', put a strong competitive
pressure on the Spanish industry. The result in Table 3 that the final impact of an
interest rate shock was increasing unemployment and decreasing real wages seems to
suggest that the Spanish industry reacted by improving labor productivity according
to hypothesis (6) in Section 5.3.

Thus, the results suggest that much of the burden on adjustment was carried
by the Spanish (un)employment. Increasing unemployment as a result of improving
productivity in the medium run seem to have resulted in increases in the long-term
government bond rate, high interest rates caused the peseta to appreciate, further
aggravating competitiveness in the Spanish industry. The latter led to further in-
creases in unemployment and finally to lower real wage claims. Thus, the strong
interrelatedness between the cost of capital and unemployment evidenced in Table
3 by the positive long-run impact of an interest rate shock on the unemployment
rate and vice versa seem to have triggered off a vicious unemployment circle.

8.2 Product Market Competition: Price and Quantity Ad-
justment in the Labor Market

The second common stochastic trend, measured by cumulated shocks to trend-
adjusted productivity and unemployment, seems associated with the strong product
market competition in this period. The estimates of equation Ac; in Table 6 show
that productivity is essentially exogenous, as it only reacts on its own lagged val-
ues, ecm3, and on the lagged inflation rate (though not very significantly so). An
interesting result is that ecm3 has a positive and highly significant effect on the un-
employment rate. As already mentioned, this gives indirect support to hypothesis
(6) in Section 3.3 suggesting that an (exposed) enterprise, facing an unsustainable
cost level, is prone to improve productivity by laying off (the least productive) part
of the labor force. The finding that unemployment has increased, but not prices,
when ecm3 > 0 supports this hypothesis.

However, under the hypothesis (6), unemployment would first increase and pro-
ductivity would then improve. The fact that the second trend was measured by
combined productivity and unemployment shocks suggests that such a causal link
is not empirically identifiable. That productivity and unemployment shocks had a
similar long-run impact on the system is further evidence that such a causal chain
is difficult to identify in quarterly aggregates. Nonetheless, the finding in Table 3
that a positive shock to unemployment has increased labor productivity, lowered the
price wedge, and increased the long-term bond rate seems to support the empirical
relevance of hypothesis (6).

The estimated adjustment dynamics in the real wage equation provide evidence of
how Balassa-Samuelson and product market competition have affected wages in this

21Tn most of the transition period, the shocks to the bond rate were positive. The co-movements
of the long-term interest with the inverse of the real exchange rate is consistent with the two-country
monetary model with imperfect knowledge (Frydman and Goldberg, 2007).
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period. The first two equilibrium errors, ecm1 and ecm?2, were interpreted in terms of
an affordable and acceptable real wage relation; the former describing how real wages
in excess of productivity have been co-moving with higher unemployment, inflation
and interest rates; the latter how increasing unemployment has been associated
with lower real wages. The adjustment coefficients show that real wages have been
equilibrium correcting to both relations. Thus, ecm1 and ecm2 seems to describe a
standard wage-price-unemployment spiral, whereas ecm3 is associated with product
market competition.

8.3 Inflation Convergence

Finally we need to address the question by which means the inflation rate was
brought down to the European level. The last two equilibrium errors, ecm4 and
ecmb, seem strongly associated with the inflation transition mechanisms. As dis-
cussed in Section 7.2, the former describes the Balassa-Samuelson effect on inflation
and the latter the inflation-unemployment Phillips curve type of relationship as a
function of the long-term interest rate and the real exchange rate. The estimated
adjustment dynamics show that real wages have increased and unemployment de-
creased when ecm4 < 0, i.e when inflation rate has been below its long-run path.

Inflation rate is equilibrium error correcting to ecmb, supporting the interpreta-
tion of a Phillips curve relationship according to (3). The fact that unemployment
rate is error increasing in ecmb seems to provide further evidence of the hypothe-
sis (6) in Section 3.3. When cost increases have threatened competitiveness in the
Spanish tradable market, employment, rather than product prices, has carried the
burden of adjustment.

The overall conclusion seems to be that inflation has adjusted in the long run
to the Balassa-Samuelson corrected European purchasing power parity level mea-
sured by the German price level. However, the small negative inflation trend in
ecm4 suggests that the long-run convergence of the Spanish prices has not just been
determined by the German level, but probably also by competition with other low
price countries such as China, India, and the new member states in Eastern Europe.
In the medium run, inflation rate adjustment seems to have taken place through the
two Phillips curve mechanisms, ecm1 and ecmb, suggesting that the convergence
to the present low inflation level was achieved through high and increasing unem-
ployment rates. The long swings of the real exchange rates in the transition period
due to the appreciation of the peseta is likely to have aggravated the unemployment
problem and prolonged the necessary long-run convergence.

9 Conclusions

Based on a cointegrated VAR analysis, this paper has discussed some complicated
interactions between productivity improvements, real wage growth, inflation and
unemployment in Spain during the period 1983:3 to 2007:3. The aim was to identify
the effect of the Baumol-Bowen, Balassa-Samuelson mechanism, the increased prod-
uct market competition, and the deregulation of capital movements on the Spanish
labor market, and how the former have influenced the Spanish convergence towards
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a European level of purchasing power parity with low inflation, unemployment and
interest rates.
We were able to identify the following main driving forces:

1. A long-run deterministic trend in productivity and the internal and external
price wedge associated with the Baumol-Bowen, Balassa-Samuelson effect.

2. A stochastic trend associated with product market competition, measured by
cumulated shocks to trend-adjusted productivity and unemployment.

3. A stochastic trend associated with capital liberalization and speculative be-
havior in the foreign exchange market, measured by cumulated shocks to the
long-term interest rate.

As these driving forces have pushed prices, wages, employment, productivity, in-
terest rate and the exchange rate out of long-run equilibrium, the adjustment forces
have brought them back again. In Sections 7 and 8 we have discussed these mech-
anisms in much detail. The following story emerges about the Spanish convergence
from an relatively poor outsider to a prosperous EU insider:

The Spanish inflation rate has adjusted over the long run to the European
purchasing power parity level (measured by the German price level) corrected for
the Balassa-Samuelson effect. In the medium run, this long-run convergence was
achieved by two types of Phillips curve mechanisms; one where the inflation/ unem-
ployment trade-off was triggered off for different levels of the interest rate and real
wage costs, another one where the trade-off was a function of the real exchange rate
and the real interest rate.

Strong product market competition forced Spanish enterprises to improve pro-
ductivity in the medium run by laying off labor. Increasing unemployment as a
result of improvement in productivity resulted in increasing long-term government
bond rates, high real interest rates caused the peseta to appreciate, further aggra-
vating competitiveness in the Spanish industry, hence increasing unemployment and
finally lowering real wage pressure. Thus, the convergence to the European inflation
level was essentially achieved at the price of high unemployment.

However, at the end of the period, the unemployment rates have come down
as a result of real wage restraints: the annual long-run growth in real wages was
1.6% compared to the 2.8% productivity growth. Since the level of Spanish interest
rates is now tied to the (low) European level, the previously strong interrelatedness
between unemployment and the cost of capital may no longer be of major concern.
However, over the most recent period Spanish prices have grown more than her
European competitors, the external deficit and the private sector indebtedness have
kept increasing as have house prices and the Spanish government bond rate. All
this is likely to exert renewed pressure on the Spanish unemployment rates.

We think the results contain important lessons to be learnt for new EU/EMU
member states. First, there is no short-cut to a European level of standard of liv-
ing: the path to sustainable prosperity seems to follow the path of productivity
improvement. The increase in consumption wages and consumer prices as a result
of the Balassa-Samuelson effect should not be allowed to exceed the improvement in
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productivity. Second, the convergence to a sustainable European purchasing power
parity level is likely to be a prolonged process and the fixing the exchange rate be-
fore this level is likely to be costly. Third, excessive real wage claims seem to lead
to increasing unemployment rather than to increasing inflation rates; higher unem-
ployment rates to higher interest rates, higher interest rates to a real appreciation
and loss of competitiveness. The access to the European market and the possibility
of increased export demand is likely to speed up the convergence process but only
as long as competitiveness is not eroded by excess wage increases.
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