Economics and Business Letters

=3 E!BL 2(3), 86- 93, 2013

The key role of the productive structure in the couatercyclical productivity
in Spain
Andrés Maroto-Sanchez'» Juan R. Cuadrado-Roura®

1Department of Economic Analysis: Economic TheoagpAomous University of Madrid, Spain
2Department of Economics and Business, Universifjicdla, Spain

Received24 June 2013
Revised23 September 2013
Accepted24 September 2013

Abstract

One of the most controversial topics of the Spamisbnomy is the countercyclical behavior of its
productivity, both in the expansive years and dyrthe recent financial and economic crisis.
Additionally, this countercyclical pattern is un@wmong the economies of its area. This letter
considers one of the likely answers to this fatte tSpanish productive structure, which is
characterized by sectors such as construction@ne service industries.
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1. Introduction: motivation and the research questn

Productivity is one of the most analyzed topics in economécdiure in recent years, mainly
because there is ample evidence showing that kimg-growth and productivity represent
two sides of the same coin. Moreover, the factithiateasier to hit the key in order to achieve
a positive evolution of this variable, which depgnoin a variety of factors, is no less
important. One reason, among many others, behiedcthmplexity in the analysis of
productivity is its susceptibility to the effect$ economic cycles. In fact, there are various
studied confirming that in, many advanced economies, atipesor negative behavior of
productivity could be due to such cyclical flucioas, rather than to an efficiency increase in
the use of other key elements such as capital adation or technological advances (Basu
and Fernald, 2000).
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The case of Spain is undoubtedly one of the mastdogmatic in this respect. During the
period of economic ‘success’ 2000-2007 — featuhigh rates of economic growth (average
rate of 3,4%) coupled with notable job creation ¥enthan 2.7 million new jobs) — that
preceded the crisis, the productivity variable wias only one which did not follow this
positive pattern. In contrast, whilst recent ydamse been marked by a deep economic and
financial crisis, with low or negative growth ratasd rapid job destruction, aggregate data
show a striking improvement in apparent labor pobigity. This fact does not only contrast
with economic observations in previous years, s avith the recent experience in most
developed countries.

It's highlighted a different behavior of the Spansconomy in the European context (see
Figure 1), before and after the current crisiss Iparticularly striking how, until 2006, Spain
presented the worst performance in terms of prodtgt mainly due to the continuous
process of job creation experienced since the rgl-8owever, this situation changed
radically towards the end of 2007; most countriesvipusly found in the upper quadrants
moved to the lower ones, arite versaln particular, Spain is currently among the coest
with highest productivity, regardless of the fdeattthis improvement is due to a profound
process of job destruction, since the growth ofprsduction has been below the European
average and the accumulation of productive capdaalremained at low levels.

The best explanation for the countercyclical betwawt Spanish productivity possibly lies
in the deep process of job destruction suffereceaent years, in turn linked to the country's
specialization pattern, characterized by activitdgch are markedly influenced by cyclical
components, including construction and final congtiom services, such as tourism, personal
services, trade and other market services indgsffieerefore, this work aims to answer the
following question: does the Spanish productivedtire explain the countercyclical pattern
of its productivity?

With this objective in mind, the text is organizasl follows: after this brief introduction
presenting the motivation for the work (comparihg Spanish case with other neighboring
countries displaying procyclical productivity patie), both the data and the main
methodological aspects are described. Subsequemyanalyze the role of the sectoral
composition in the cyclical behavior of Spanish durctivity, emphasizing aspects such as
coherence, volatility and cyclical synchrony. Therkvconcludes by offering a response to
the hypothesis through some ideas which shouldepeik mind.
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Figure 1. Impact of the crisis on production, emngplent and productivity in Europe: Comparison
1995-2006 vs. 2007-2011
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PANEL B: 2007-2010

2007-2010
ES . ‘ 2 PL
BU .

PT

\-'_‘ \'_‘ ‘-M \-M ‘-L’u
[ B O o R s N 1 B s |
N

)

=}
&

0,0 s Y
’ r’ \ Ly AT
" HUbK) SI . MT
.0} SE) BE
EE FT

Labour productivity
= o
o w
i
(
)

N
f=J0y
—
bt
(
. .

LU

2.5
-8,0 -6,0 -4,0 -2,0 0,0 2,0 4,0
Employment

Note: This methodology distinguishes between dynamist(fjuadrant), restructuring (second quadrant),
declining (third quadrant) and labor-intensive (tbuguadrant) countries. The differential betwebka t
growth rate of each country and the European aeeiagresented in the X-axis for employment and in
the Y-axis for labor productivity. Colors are ustdhighlight the evolution of each country in both
periods.

AT: Austria; BE: Belgium; BU: Bulgaria; CY: CyprusCZ: Czech Republic; DE: Germany; DK:
Denmark; EE: Estonia; ES: Spain; Fl: Finland; FRarfee; GR: Greece; HU: Hungary; IR: Ireland; IT:
Italy; LE: Latvia; LT: Lithuania; LU: Luxemburg; MT Malta; ND: Netherlands; PO: Poland; PT:
Portugal; RO: Romania; Sl: Slovenia; SK: Slovalg&; Sweden; UK: United Kingdom.

Source Own elaboration from the TCB (2012)
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2. Data and methods

The data used in this letter come from two sourttes:database created by The Conference
Board (Total Economy Database, 2012), which allowed to work reliably with the
international comparisons presented earlier; amdfidures of theContabilidad Nacional
Trimestral(Quarterly National Accounts), prepared by the I(812), which have been used
to develop the following productivity-cycle empgicanalyses for the Spanish case.

When analyzing cyclical fluctuations, we need téineste the underlying trend in the
productivity series, in order to establish the cnal or long-term component of the short-
term or cyclical deviations. Among the various neeth found in the specialized literattjre
we will use the filtet introduced by Hodrick and Prescott in 1997 (hexftér ‘HP’), whose
formal expression is the following:

min{Z(Yt—I)zwl_z (Dkt)z} (1)

whereY; represents the value of the original serigsis the trend anddT, = T,- T,_,

Ok =0(0%") is the lag operator for a specific smoothing patam 1. Following the

seminal paper by Ravn and Uhlig (2002), we usevdbéa equal to 1600 since frequency is
quarterly for our analysis.

Nevertheless, the statistical properties of fileo non-trend components still remain a
matter of debate. For this reason, we will furtbealyze the sensitivity of our estimates
through the calculation of volatility and cyclicginchrony measures. Therefore, the standard
deviation of the filtered series is used as an @ggr of the volatility of the cyclical
component in relative terms. Subsequently, we &ateucorrelation coefficients between
productivity and economic growth in order to analywhether aggregate and sectoral
productivity behaves pro-cyclically or counter-agally, as well as the synchrony relating to
the general cycle of such variables. Specifically positive (negative) and statistically
significant value indicates that productivity isogyclical (countercyclical), while values
close to zero represent an absence of periodicaklaton between both variabfes
Additionally, if the correlation coefficient regat its maximum value (in absolute terms)
during the period-i, t or t+j, we will state that the cycle is leading fqueriods, coincides or
lags forj periods compared to the general cycle, respegtivel

3. Main results

Before attempting to answer the key question of gtudy - the relationship between the
productive structure and the countercyclical patifr Spanish productivity — we must point
out some general features regarding the cyclidahtier of the Spanish econofny

Firstly, it should be noted that, to date, Spaet®nomic recession periods had always
exhibited a shorter duration than those of expamssamilarly, the reduction in volatility of

% See zarnowitz and Ozyldirim (2001) for a reviewtbése different approaches. These authors cartteeto
conclusion that very similar results were obtaingith them.

4 See Maroto (2011) for a detailed revision of tHe filter, other different methodological approaghesme of
the advantages and problems of using it, the neaans to choose it and other recent works whigh bpted
for this filter in their analyses.

® For quarterly data, we use a cut-off point of Q.88proximating the values that reject the hypashtrat the
correlation is null at a significance of 5% of aottailed t distribution.

® See Maroto and Cuadrado (2012b) for a more ddtaitalysis of the aggregate results of the cychehavior
of Spanish productivity in recent years.
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the Spanish cycle, which had been observed fronb@ise(Cuadrado and Ortiz, 2001) until
the first half of the first decade of the *2tentury, suffered a change in 2006 and has
subsequently increased during this period of criSiecondly, as illustrated by the data
presented in the introduction, Spanish aggregatelyativity displays a countercyclical
behavior. Specifically, the correlation betweenductivity and economic cycles in Spain has
not only been negative and statistically significanthe past two decades, but also such
countercyclical behavior has been even more samfi during the crisis period from late
2006 (-0.89 vs -0.11, witR-values of 0.000). This fact is, perhaps, even memearkable due

to the fact that the relationship between the egooaycle and the behavior of employment
in Spain is significantly procyclical (specificaldy77, with aP-value of 0.000).

The main conclusion extracted from the above dathdt, in Spain, labor productivity has
exhibited a significantly countercyclical behaviegntrary to that observed in neighboring
countries. However, as expressed in the centrabthggis of this work, this pattern could
presumably be influenced by the productive structoir the Spanish economy, as well as
heterogeneity in the response of different prodectectors to the economic cycle, among
other possible explanatory variables.

Figure 2. Comparison of the economic cycle by gedtoSpain. Sectoral productivity, 1995-2011
(3 quarter mobile average)
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Source:Prepared by the authors on the basis of the QlyaMational Accounts (INE, 2012)

Results of the cyclical behavior at the sectoraéleare shown in the Figure 2. The data
show that not all sectdrdbehave uniformly. Specifically, there are sometascwhose
productivity exhibits a procyclical behavior, astire cases of manufacturing and energy. The
correlation coefficient between the cycle of theioductivity and that of aggregate GDP is
positive and statistically significant for the eatiperiod analyzed (0.30 and 0.20,
respectively). However, this behavior becomes #iglweakened during the period of

" Although Figure 2 only shows data relating to nfanturing, construction and services, due to thevance,
the cyclical behaviors of the remaining, essem@nomic sectors have also been calculated. Tlessés can
be obtained from the authors by request.
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economic crisis, since the relationship betweenpiteeluctivity of manufacturing industries
and the Spanish economic cycle has only been @260 to this point, there would be no
examples of the countercyclical behavior being sbugSpanish productivity.

Moreover, additional sectors, such as constructioth market services, are also studied,
since they display the opposite behavior and thveiight has been relevant to the Spanish
productive system during the period of economicylamoy. The series in Figureshow that,
for both construction and services, the correlatioefficient between their productivity cycle
and the economic cycle is not only negative (-Gfd -0.31, respectively), but also that this
countercyclical behavior is markedly enhanced fribvm end of 2006, reaching statistically
significant coefficients of -0.98 and -0.62. Theref the behavior of these two productive
sectors explains much of the countercyclical pattdrSpanish aggregate productivity.

Furthermore, the most recent works on cycles coniynexplore their behavior through
statistics that can provide a better understandintpese patterns than the graphic analyses
and the correlations previously presented. For tieigson, we can estimatelatility
(measured as the standard deviation of cyclicaltdlations of the analyzed variable) and
relative volatility (measured as the quotient between the volatifithe reference variable —
generally GDP — and the volatility of the rest bétanalyzed variables). Both provide a
clearer image of the magnitude of cyclical flucioas, as well as of their relationship with
the overall cycle. As far as the sectoral analitsé& we are performing in this subsection is
concerned, these indicators seem to be essential.

Table 1. Cyclical volatility of sectoral productiyiin Spain

Total Agriculture Energy Manufacturing Construction Services

1995-2011

Volatility 1.04 4.55 3.07 2.06 3.94 0.93

Rel Volatility 1.00 4.39 2.96 1.99 3.80 0.89
1995-2006

Volatility 1.09 4.98 2.62 1.85 2.83 1.04

Rel Volatility 1.00 4.57 2.41 1.70 2.59 0.95
2007-2011

Volatility 0.73 2.86 4.19 2.50 5.99 0.43

Rel Volatility 1.00 3.91 5.72 3.42 8.19 0.59

Source:Prepared by the authors on the basis of the QlyaMational Accounts (INE, 2012)

The estimates regarding the volatilities of sedtpraductivity in Spain during the period
of 1995-2011 is exhibited in the Table 1. The expam period (1995-2006) has a higher
dispersion, not only in the overall economy bubals the agricultural and services sectors.
Alternatively, the sub-period dominated by the isrishows a lower overall volatility,
although higher relative volatilities are obserwednanufacturing, construction and energy.

To complement the analysis performed, we haveezhwut a study of cyclicaynchrony
between sectoral productivity and the economicesymiming to contrast the hypothesis of the
possible countercyclical behavior of Spanish prdgitg. To this end, we have estimated
correlation coefficients between different timeipds, leading, coincident or lagging, of the
variable under study and the reference variableicfwlin this case will be the overall
economic cycle or the cyclical fluctuation of nat@ GDP). This reflects the level of
coherence and synchrony between the cycles. Theref@ will consider that productivity is
pro-cyclical if its fluctuations follow the samerélction as the economic cycle and thus show
a positive correlation. If the fluctuations betwdmsth variables are opposed (i.e. when the
cycle is expansive, the cycle of the variable @iy andvice versa productivity will be
countercyclical. Finally, if there is no relatiomghbetween them, productivity will be a-
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cyclical. On the other hand, it is also worth noting thagragate and sectoral productivity
may lead, coincide or lag in its cycle comparedh® overall economic cycle. It will lead
when rises (falls) occur sooner than in economacipction. In contrast, if these falls occur as
a result of fluctuations in economic activity, wdlway that productivity is lagging. Finally,
if the variations occur at the same time, the \des will be coincident.

Table 2. Coherence and cyclical synchrony of satfmoductivity in Spain

Total Agriculture  Energy Manufacturing Construction Services

1995-2011

Coherence  Countercyclical Acyclical (-) Acyclical (-) Pro-cyichl Countercyclical ~ Countercyclical

Synchrony Leading (2) Lagging (5) Lagging (4) Lagging (3) Caigent Leading (4)
1995-2006

Coherence Acyclical (+) Acyclical (-) Acyclical (+) Pro-cyctial Acyclical (+) Acyclical (+)

Synchrony Coincident Lagging (5) Leading (5) Leading (1) Lagp(5) Coincident
2007-2011

Coherence  Countercyclical Pro-cyclical Acyclical (+) Pro-cycdl Countercyclical ~ Countercyclical

Synchrony Leading (1) Leading (5) Leading (1) Lagging (4) Codlent Leading (3)

Note In brackets, the sign of the correlation in tlse of coherence and the number of delays in the ch
synchrony.
Source Prepared by the authors on the basis of the €iyaitlational Accounts (INE, 2012)

The main results obtained are listed in the Tableo2 only regarding the coherence, but
also the cyclical synchrony of the sectoral prowitgt in Spain, always referring to the
period as a whole herein analyzed.

The data show that Spanish productivity has preseatdifferentiated behavior before and
after the beginning of the crisis, as has beenligigied throughout this letter. While the
pattern was a-cyclical between 1995 and 2006, tamth a positive and coincident
relationship, in recent years it has become coaytécal (and statistically significant) and
slightly leading (one period). Due to this fact,aBh labor productivity has displayed the
growth explained in the previous section, while diverall economic activity has registered a
significant recession, similarly to the rest of gwerounding European economies, although
for a more extensive time period than many of them.

At a sectoral level, we can again observe welledéhtiated cyclical behaviors. On one
side, the construction and services sectors largepfain the previously mentioned pattern
for the overall economy, as the sign of their relahip with the sign of the economy has
shifted from being positive to negative during thisis. Additionally, these activities not only
show the changing trend after the crisis but afeogeneral countercyclical behavior of the
overall productivity.

4. Concluding discussion

The aim of this study was clear: to answer the jne®f whether the production structure of
the Spanish economy, characterized by a dominaightvef activities such as construction or
services — especially in recent years —, couldanhe countercyclical behavior of aggregate
productivity in Spain, or not. After consideringethesults presented herein, the conclusion
becomes evident: yes, it does. Clearly, this respas subject to certain qualifications, since
this work does not analyze other possible causeth@rinteraction with other possible
explanatory factors.

However, using proven techniques, the data showthenone hand, a countercyclical
behavior of productivity in Spain, which is conyraio that observed in other European
countries during recent decades. More importanfilgm the standpoint of the initial
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hypothesis, the work also shows that this pattermfluenced by the internal behavior of
sectors such as construction and services, patiguhose intended for final consumption
markets. On the other hand, our analysis has alswilouted adequate responses to questions
such as volatility of the cycle which, although tquclearly present until 2005-2006, has
undergone a very significant change from the Igtéarrs in the sense that the volatility of the
Spanish cycle during the crisis has increased. thutdilly, the study of coherence and
cyclical synchrony has led us to conclude that ¢bentercyclical behavior of Spanish
productivity has become even more pronounced duttvegeconomic and financial crisis
which Spain has suffered since the end of 2007.
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