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Box 1. Productivity of the construction industry in Spain
David Cortés, CFA — Real Estate Unit | Félix Lores — Spain Unit

Introduction

The analysis of the growth in productivity of an
economy is pertinent given that it is the most
important factor for explaining the improvement in
citizens’ welfare. Figure R.1.1 shows the positive
correlation that exists between growth in the
productivity of the labour factor, measured as the
gross value added (GVA) per hour worked, and
GDP per capita.

Figure R.1.1
Correlation between growth in productivity and GDP
per capitain OECD economies
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The contribution of the construction industry to the
development of the Spanish economy has been
relatively substantial over the past twenty years®.
Spain’s economic growth has largely relied on a
industry which, historically, has had a lower rate of
growth in productivity than other sectors. This
study, like others®, finds that the growth in the
industry's GVA came mainly from the
accumulation of productive factors, mainly the
labour factor, and not from the accumulation of
knowledge or technology.

However, international comparison shows that the
Spanish construction industry is by no means the
worst in this respect. In general, in all the
countries analysed, construction is labour-
intensive and shows growth in productivity at
lower rates than the average for their economies.

Following the improvement in productivity seen by
the industry in the years of this last crisis, the
industry’s recent recovery has once again been
accompanied by an increase in employment, but
also by a fresh reduction in productivity. Of course
the industry’s recovery will involve an increase in
employment, given the brutal correction during the
crisis, but the industry ought to endeavour to
move ahead on a growth path in which
technological capital and the knowledge economy
play a more prominent role and favour growth in
productivity in the medium and long term.

The purpose of this box is to analyse the
productivity of the construction industry in Spain
over the past twenty years. To do this we study
two measures of productivity.

First we carry out an analysis of labour
productivity, measured as GVA per hour worked,
from a national viewpoint, comparing the various
economic sectors, and from an international
perspective, comparing the Spanish data with
those of other major European countries. This
analysis is carried out using the OECD’s STAN
database.

Next, we carry out an analysis of total factor
productivity (TFP), using the data provided by the
EU KLEMS database.® If the aim is to equate
productivity with changes in the way productive
factors are combined as opposed to the number
of factors, then total factor productivity (TFP) is
the more appropriate measure.

4: According to the INE’s Quarterly National Accounting data, between 1998 and 2007 the construction sector was responsible for nearly 30% of Spain’s
GDP growth. Conversely, 75% of the fall in the economy between 2008 and 2013 was a consequence of the contraction of construction.
5: Mas and Robledo (2010) find that for the 1995-2007 period of expansion, the growth of the Spanish economy was due above all to a strong process of

accumulation of factors.
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Labour productivity

An analysis of the productivity series for the
construction industry and the economy as a whole
allows us to differentiate three periods. In the first
period, from 1970 to the mid-1990s, the industry’s
productivity showed a similar trend to that of the
economy as a whole. In the second period, from
1995 to 2007, the industry’s productivity
decreased significantly. And in the last one, which
ran from 2007 to 2014, the years of the last
economic crisis, the industry was particularly hard
hit but productivity recovered (Figure R.1.2).

Figure R.1.2
Spain: labour productivity (gross value added per
hour worked, 1995=100)*
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Table R.1.1 shows that over the past 45 years,
growth in productivity in construction has been
significantly lower than the average, depressing
the increase in overall productivity. Differentiating
the aforementioned periods, we see that except in
the last seven years, productivity in the industry
advanced at a slower pace than the national
average.

During the expansive 1995-2007 period, growth in
the industry’s productivity was significantly
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negative. This sharp reduction made itself felt in
the economy. In fact, had it not been for
construction, the productivity of the economy
would have grown at an average annual rate of
0.8%, 0.6 pp more than was actually the case.
Lastly, between 2008 and 2015, we saw the
reverse process - a sharp reduction in GVA of
construction (-45.1%) accompanied by greater job
destruction, over 60%. This led to a sharp
increase in productivity, 5.4% as an annual
average, which favoured the growth of productivity
of the economy.

Table R.1.1
Spain: labour productivity (%, average annual
change)*

Total Total without

economy Construction construction
1970-1995 2.9 1.9 3.0
1996-2007 0.2 -4.1 0.8
2008-2015 1.6 5.4 1.1

*Note: 1970-1995 with KLEMS; rest with OECD
Source: BBVA Research based on OECD and EU KLEMS data

Notably, in 2015, when the industry started to
recover, the trend in productivity switched. In fact
it fell to an annual rate of 1.4% in 2015, the result
of a 5.2% increase in GVA and an 8.1% increase
in the number of persons employed.

In comparison with the main productive sectors of
the economy, Figure R.1.3 shows how from 1995
to 2014 construction, together with professional
services, showed the least growth in productivity,
while financial services and manufacturing were
the most productive sectors in over this 20-year
period.

A greater chronological disaggregation shows
how the in the period of expansion of the Spanish
economy, construction was the industry in which
productivity fell furthest, while the financial
services sector showed the biggest improvement.

6: The productivity data for this article was taken from the EU KLEMS database (ISIC Rev.4) and the OECD’s STAN database. For the analyses of labour
productivity, which do not require estimates of capital, we used the OECD’s database, which covers up to 2014, whereas the EU KLEMS database only
covers up to 2009. However, for the analyses of TFP and the factors’ contributions to growth, we used the EU KLEMS database exclusively, since it allows
analysis with a greater degree of disaggregation by sector and has longer historical series, in some cases going back to the 1970s.
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Figure R.1.3
Spain: labour productivity (%, average annual
change)
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Conversely, during the crisis, construction was the
industry with the biggest increase in productivity,
while productivity in financial services declined.

When analysing contributions by sector, Figure
R.1.4, we see that financial services, information
and telecommunications and manufacturing are
the sectors that managed to sustain growth in
productivity over the past 20 years. Differentiating
the various periods, we see that during the boom,
construction was the main culprit for the
contraction in Spanish productivity, together with
trading and professional services. Conversely, in
the crisis these sectors contributed positively to
growth in productivity. Only the IT and
manufacturing sectors made positive contributions
in both periods. These data point to Spanish
productivity as a whole having been heavily
affected by that of the least productive sectors’.
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Figure R.1.4
Spain: contribution to growth in productivity by
sector* (in pp)
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* Note: productivity of non-agricultural sectors excluding real estate
services
Source: BBVA Research based on OECD data

The question arises as to whether this pattern was
peculiar to Spain or whether it was also seen in
other European countries. To answer this
question we compared productivity trends in
Ireland, which experienced a property boom and
bust similar to Spain’s. In Figure R.1.5 we see
how the Irish construction industry showed a trend
similar to Spain’s: a sharp fall in productivity in the
boom years and recovery in the crisis. However,
the fact that Ireland was less dependent on
construction than Spain, and the greater
contribution made by the productivity of other
sectors such as manufacturing, IT and telecoms,
were enough to neutralise the draining effect of
construction on overall productivity in the period
1995-2007.

7: There is currently a debate in Spain on whether it should change its production model in order to improve productivity. Figures such as R.1.4 and R.1.5
may lead to the interpretation that indeed what lies behind Spain’s low productivity is an excessive allocation of resources to the least productive sectors.
However, recent studies such as those of Garcia-Santana et al (2016) and Picazo et al (2016) have found evidence to suggest that the low productivity of
the Spanish economy might be caused more by poor redistribution of resources among businesses in the same sector than by poor redistribution among

sectors.
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Figure R.1.5
Ireland: contribution to growth in productivity be
sector* (in pp)
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Spain is the country with the most erratic
productivity of those studied (Table R.1.2). In the
period 1995-2007 it was the country in which
productivity declined most (by 4.08%). And in the
period 2008-2014 it was the country with the
biggest increase (6.34%). This, plus the
comparatively greater relative weight of the
sector, makes the impact of these changes on the
economy as a whole all the heavier®. Another
interesting fact illustrated by Table R.1.2 is that,
looking at the period 1995-2014 as a whole
construction productivity did not evolve more
unfavourably than in other countries. In fact
productivity in Italy and France fell by more than it
did in Spain on average. In this respect the
Netherlands and the UK had the most productive
construction industries of the sample between
1995 and 2014. What we do see in all the
countries analysed is that labour productivity in
the construction industry has been lower than that
of the rest of the economy in the past 25 years,
comparing the whole period 1995-2014.
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Table R.1.2
Productivity of the construction industry: GVA per
hour worked (%, average annual growth)

Spain Italy France Germany
Total Constr.|Total Constr.|Total Constr.|Total Constr.

1996-2007 0.21 -4.08 (0.44 -098 [1.76 0.20 |1.90 -0.07

2008-2014 1.73 6.34 |0.17 -0.67 | 057 -2.33 |049 0.83

1996-2014 0.77 -0.24 [0.34 -0.86 |[1.32 -0.73 |1.38 0.26

Source: BBVA Research based on OECD data

Table R.1.2 (cont.)
Productivity of the construction industry: GVA per
hour worked (%, average annual growth)

Ireland* The Netherlands UK

Total Constr. | Total Constr.| Total Constr.

1996-2007  2.60 -2.29 1.67 153 2.10 0.73

2008-2014 221 3.43 0.57 0.31 -0.01 0.19

1996-2014 2.43 0.21 1.26 1.08 1.32 0.53

*Note: data since 1999
Source: BBVA Research based on OECD data

Total factor productivity

Labour productivity is a partial measure, which
does not allow us to distinguish which part of its
growth is due to a greater accumulation of factors
and which to efficiency improvements in the use
of these factors. In order to differentiate these
effects, growth accounting and Total Factor
Productivity (TFP) are calculated. Our analysis
has used the EU KLEMS® database, which breaks
down a sector's growth in value added into the
increase in the volume of work, measured in
number of hours, and the increase in its quality™.
The increase in the quality of labour is determined
by three other factors: i) improvements in the
workforce’s  skills; ii) increases in capital
allocations per hour worked and iii) TFP. Table
R.1.3 shows the growth in value added of the
main productive sectors of the Spanish economy
and their contributions to this growth.

8: Between 1995 and 2007, GVA of construction in Spain was equivalent to 11.7% of GDP, as an annual average, whereas in the euro zone as a whole it
was 5.9%. Between 2008 and 2015 its weight fell to an annual average of 7.9% of GDP in Spain while in the euro zone as a whole it held steady at 5.5% of

GDP.

9: The methodology applied by EU KLEMS is based on the seminal work of Jorgenson and Griliches (1967).
10: What we refer to as the quality of labour is known as labour factor productivity in the literature. To avoid confusion with labour productivity as analysed in

previous sections, we prefer to use the concept labour factor quality.
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Table R.1.3

Spain: Growth* in GVA and contributions to growth by sector

Growth in Hours Quality of Skills ICT K per NON-ICT K Knowledge
GVA Worked Work Improvements hour per hour TFP Economy
a=bh+c b c = d+e+f+g d e f g h = d+e+g
1995-2007
TOTAL (TOT) 3.47 1.92 1.53 0.33 0.44 1.40 -0.65 0.13
Agriculture (A) 0.71 -0.77 1.48 0.18 0.01 0.53 0.76 0.95
Manufacturing (C ) 2.25 0.39 1.86 0.38 0.32 0.86 0.30 0.99
Energy Supplies (D-E) 3.63 0.85 2.78 0.12 0.18 1.81 0.67 0.97
Construction (F) 4.82 4.50 0.32 0.24 0.15 2.05 -2.12 -1.74
Automotive sales and repairs (G) 4.22 2.08 2.14 0.45 0.34 1.42 -0.07 0.72
Information and communications (J) 5.50 1.40 4.10 0.58 1.53 2.38 -0.39 1.72
Finance and insurance (K) 5.94 0.48 5.46 0.13 1.27 -0.12 4.19 5.58
Real estate (L) 3.91 0.87 3.04 0.06 0.08 341 -0.52 -0.37
Professional & administrative (M-N) 4.84 5.57 -0.73 0.65 0.77 1.37 -3.51 -2.10
Public Admin. & other services (O-U) 2.89 1.88 0.88 0.38 0.40 0.71 -0.61 0.17
Public Admin. (O) 2.55 0.83 1.72 0.65 0.43 0.50 0.14 1.22
2008-2009

TOTAL (TOT) -1.31 -1.73 0.43 0.52 0.20 1.15 -1.44 -0.72
Agriculture (A) -2.07 -1.67 -0.40 0.18 0.00 -0.29 -0.29 -0.11
Manufacturing (C ) -7.99 -5.42 -2.57 0.93 0.10 0.43 -4.03 -3.00
Energy Supplies (D-E) 0.77 0.54 0.23 0.22 0.05 1.99 -2.03 -1.77
Construction (F) -4.27 -10.23 5.96 0.85 0.05 151 3.55 4.45
Automotive sales and repairs (G) -0.55 -2.08 1.53 0.52 0.06 0.46 0.50 1.07
Information and communications (J) 0.13 0.94 -0.81 0.50 0.23 0.65 -2.19 -1.46
Finance and insurance (K) -0.55 -0.19 -0.35 0.47 1.47 4.38 -6.67 -4.73
Real estate (L) 0.42 -0.10 0.52 0.09 -0.01 2.67 -2.23 -2.15
Professional & administrative (M-N) -0.78 1.97 -2.76 0.78 0.29 0.56 -4.40 -3.32
Admin. Public & other services (O-U) 3.37 2.53 0.90 0.28 0.20 0.72 -0.30 0.18
Admin. Admin. (O) 3.99 3.53 0.46 0.07 0.28 0.66 -0.55 -0.20

* The growth rates are the arithmetic means of the annual growth rates. Contributions are in percentage points

Source: BBVA Research based on EU KLEMS data

Available data allow us to analyse only up to
2009, so in order to be consistent with the
foregoing analysis, and bearing in mind the
significant differences between periods, we have
differentiated the analysis into the periods 1995-
2007 and 2008-2009.

During the boom period of 1995-2007, the sectors
in which GVA grew most were construction,
professional services, financial services and ICT.
If we analyse the growth pattern of these sectors,
we see a clear difference between the behaviour

of the construction and professional services
sectors on the one hand and financial services
and ICT on the other. In the first two, growth is
explained almost entirely by the increase in the
number of hours worked, with the contribution
from quality of labour being practically immaterial.
The opposite is the case in the finance and ICT
sectors. In these sectors it is the quality of labour
and not the quantity that makes the real
contribution to growth.
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This translates into the construction and
professional services sectors showing greater
contractions of TFP. This result is very similar to
that obtained by analysing labour productivity.
Moreover, growth accounting reveals that the
contribution of non-technological capital was
much more than that of technological capital. This
shows that the sector’s strong growth in the period
1995-2007 was basically due to the intense
accumulation of factors, mainly labour, and non-

Table R.1.4
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productive capital, and not to increased
technological development as was the case in
other productive sectors™.

If we compare the Spanish construction industry
with that of other major European countries (Table
R.1.4) we also see that Spain’s TFP declined by
more than that of any other country during the
boom years.

Spain: Growth* in GVA and contributions to growth by sector

Growth in Hours Quality of Skills Technological techn’(\)lloor;:]-ical K Knowledge
GVA Worked Work Improvements K per hour per hour TFP Economy
a=b+c b c = d+et+f+g d e f g h =d+e+g
1995-2007
The Netherlands 1.05 1.27 -0.22 0.49 0.22 0.34 -1.27 -0.56
UK 2.13 0.87 1.25 0.25 0.17 0.60 0.23 0.65
Germany -2.87 -2.66 -0.21 0.18 0.02 -0.05 -0.36 -0.16
Italy 1.84 1.66 0.19 0.03 0.14 1.14 -1.12 -0.95
France 1.10 0.77 0.33 0.19 0.14 0.41 -0.41 -0.08
Spain 4.82 4.50 0.32 0.24 0.15 2.05 -2.12 -1.74
2008-2009
The Netherlands -1.25 0.04 -1.29 -0.16 0.07 0.43 -1.63 -1.72
UK -8.68 -2.70 -5.98 1.13 0.02 -0.12 -7.02 -5.86
Germany -3.45 -0.17 -3.28 0.22 0.07 -0.10 -3.48 -3.19
Italy -5.60 -1.73 -3.88 0.44 0.05 0.14 -4.50 -4.02
France -3.91 0.54 -4.46 0.17 0.07 0.80 -5.50 -5.25
Spain -4.27 -10.23 5.96 0.85 0.05 1.51 3.55 4.45

* The growth rates are the arithmetic means of the annual growth rates. Contributions are in percentage points

Source: BBVA Research based on EU KLEMS data

However, although Spain shows the smallest
contribution of productivity in the period,
productivity in construction contracted in all
countries except the UK. However, Spain’s poor
productivity would be explained by greater growth
of hours worked.

The period of expansion covers 12 years of
information, allowing a more complete analysis;
however for the period of adjustment we have
data for only two years, 2008 and 2009. This
prevents us from drawing conclusions as to what

exactly happened during the years of correction
(2008-2014), but it does allow us to see how the
sectors and the other countries reacted in the first
few years of the crisis.

In terms of sectors, during the period 2008-2009
two facts stand out: Firstly, that the sectors which
had relied most on knowledge and technological
development for their growth during the period of
expansion, such as the finance and ICT sectors,
were those that contracted least in these two
years of adjustment. Secondly, that TFP of the

11: Garcia-Santana et al (2016) find evidence to suggest that in Spain resources have not always gone to the businesses that invested most in technological
capital, training and technology. And these results are even more severe in the construction sector.
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construction industry grew at a very high rate, the
highest of any sector. Thus it seems that the
volatility of the sectors that are most intensive in
hours worked and least intensive in quality of
labour is much higher than that of the sectors in
which the quality of labour is more significant.

Bearing in mind the characteristics of the industry,
the strong growth in productivity in these two
years was due not to any technological leap, but
to the sharp contraction in employment. If we
analyse the quality of labour, we see that
investment in capital per hour of employment falls
for both technological and non-technological
capital.

From these results we infer that the construction
industry is highly labour-intensive and, more than
any other sector, resorts to the labour factor to
adjust activity to the different phases of the
economic cycle.

This behaviour is similar to the pattern observed
internationally (Table R.1.4). It is striking that in all
the other countries compared, GVA and
productivity fall at the same time. In Spain, the
sharp fall in GVA was accompanied by a
significant upturn in productivity. The reason for
this is that in the other countries the adjustment of
the contribution of hours worked is more moderate
than in Spain, and most of the adjustment is
explained by the quality of labour.

Another interesting point that we observe is the
appreciable improvement in the skills of the
workforce in the construction industry during the
period 2008-2009. Their 0.24 pp contribution to
GVA growth in the boom years rose to 0.85 pp in
2008-2009. The explanation for this could be that
the contraction of employment was largely centred
on the least skilled employees, the segment
whose numbers had particularly increased during
the last property boom.
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Table R.1.5
Spain: Level of education in the economy as a whole
and in the construction industry (2002)

2002
% Basic education
only % 15-29 years
Construction | Total Construction Total
SP 73.0 51.0 315 26.2
NETH 43.9 29.3 26.5 26.3
RU 27.6 255 23.9 26.0
FRA 37.7 28.3 22.9 21.7
ITA 715 45.8 22.9 194
GER 17.5 15.9 288 20.7

Source: BBVA Research based on EU KLEMS data

Table R.1.5 (cont.)
Spain: Level of education in the economy as a whole
and in the construction industry (2009)

2009
% Basic education
only % 15-29 years
Construction | Total Construction Total
SP 60.4 40.5 28.8 19.5
NL 37.4 25.1 24.0 25.6
RU 22.9 19.5 26.5 24.3
FRA 31.6 22.9 28.0 20.9
ITA 61.1 36.5 21.4 15.0
GER 15.1 14.1 215 21.0

Source: BBVA Research based on EU KLEMS data

In fact, in the Spanish construction industry, the
percentage of young people with only basic
education in the boom years was much higher
than in the rest of the Spanish economy and in
other major European countries with the exception
of Italy (Table R.1.5). In 2002, the percentage of
employees with only basic education was 73% in
Spain’s construction industry, whereas in
Germany’s it was 18%. With the onset of the
recession we see how in all countries the
percentage of employees with only basic
education falls, in the case of Spain from 73% in
2002 to 60% in 2009. This confirms that young
people with only basic education were the worst
affected by the crisis.

Another interesting aspect that we observe when
comparing the level of education in the Spanish
construction industry with others sectors and
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countries, is that in all the countries of the sample,
the qualifications of the workforce in the
construction industry are less than the average for
the economy as a whole, Germany being the
country with the smallest difference. Moreover,
although the crisis improved the level of
gualifications of the construction sector’s
workforce, in 2009 Spain was still far below the
levels of Germany, the UK, the Netherlands and
France.

Closing Remarks

The first thing to highlight is that the rate of growth
in the productivity of the construction industry has
historically been lower than that of the rest of the
Spanish economy.

We have also seen that the growth in the
productivity of the construction industry is one of
the most volatile in the whole economy. During
the expansive cycle of 1995-2007 it was the
sector in which it deteriorated most, while in the
period 2008-2014 it was the sector with the
sharpest upturn. This is so at both national and
international level. The analysis of TFP shows that
sector grew and contracted faster by adjusting the
intensity of its productive factors, especially the
quantity of labour, and not by changing its
productive efficiency.

When we compare the industry internationally, we
see that Spain’s growth in productivity for the
period 1995-2014 was not the worst of the
sample. Italy and France show relatively low
growth, while UK, Germany and the Netherlands
are those with the highest growth rates. What is
common to all countries however is that growth in
productivity of the construction industry has been
historically lower than that of the rest of the
economy. On this point, growth accounting shows
how in nearly all countries construction has grown
by accumulating productive factors, especially
employment and non-productive capital, and not
by developing new technological processes.
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As construction gradually recovers, it would be
positive for both the industry and for the economy
as a whole, the sector’s growth to be increasingly
underpinned by the companies that bet most on
technological capital, training and knowledge.
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The content of this document is protected by intellectual property laws. It is forbidden its reproduction, transformation,
distribution, public communication, making available, extraction, reuse, forwarding or use of any nature by any means or
process, except in cases where it is legally permitted or expressly authorized by BBVA.
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